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1. Who Are We, And Why Are We Here? 

l Who Am I? 

l Who Are You? 

2. Outline for the Tutorial 

l Motivating Document Engineering  

l XML By Itself Does Nothing 

l The Document Engineering Approach 

¡ Modeling Business Processes 

¡ Modeling Document Exchanges 

¡ Distinguishing Content, Structure, and Presentation 

¡ Harvesting and Consolidating Components 

¡ Assembling Document Models from Content Components 

¡ Encoding Models in XML 

l Example 1: Event Calendar Network 

l Example 2: Composite Travel Service 

l We WON'T talk much about XML and implementation because (a) that's what you already know and (b) the analysis 
and modeling activities are bigger determinants of project success and failure 

3. What is Document Engineering? 

l A new discipline for specifying, designing, and implementing the electronic documents that request or provide 
interfaces to business processes, often via Web-based services  

l A synthesis of information and systems analysis, business process modeling, electronic publishing, and distributed 
computing 

l A set of courses taught at UC Berkeley  

l An upcoming book (co-authored with Tim McGrath, MIT Press, 2005)  
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4. Motivating "Document Engineering" 

l Scenario: 

¡ Customer selects book from catalog on an online bookstore  

¡ Customer pays with credit card 

¡ Book arrives via express shipper two days later 

l From the customer's perspective there is only one "transaction" 

l But the bookstore is a virtual enterprise that follows the drop shipment pattern to coordinate the activities of 4 
different service providers transacting with each other 

l This coordination - or choreography - is carried out with document exchanges  

5. The Virtual Bookstore 

 

6. Overlapping Information Models in the Virtual Bookstore 

Page 2 of 58Document Engineering: Designing Documents for Transactions and Web Services

4/7/2005file://C:\Documents%20and%20Settings\glushko\My%20Documents\SIMS%20Courses\lec...



 

7. Questions for Document Engineering 

l What documents are being exchanged?  

l What does each document mean? 

l Will the recipient process the document the way its sender expects? 

l Can each service provider preserve its investments in older technologies for document exchange while taking 
advantage of new ones? 

l Can each service provider preserve its investments in business processes and relationships while creating new ones? 

8. The Document Exchange Pattern 

l Businesses have long dealt with each other by exchanging documents 

l Halfat's clay pot receipt for taxes is certainly one of the oldest documents that record a business transaction (355 
BCE)  
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9. The Document Exchange Pattern (continued) 

l Very natural thing to do 

¡ the simplest case is "here's my catalog, do you want to buy anything" and the exchanged document being 
"here's my order" 

l We use concepts like "supply chains" and "distribution channels" as metaphors for the coordinated or choreographed 
flow of information and materials/products between businesses 

l These are complex patterns composed from the document exchange pattern 

10. The Evolution of "Business Architectures" for Document Exchange 

l The technology for business documents has changed throughout history  

l But the basic idea of document exchange has changed relatively little 

l For over two thousand years the "business architecture" around the exchange of documents was non-proprietary and 
loosely-coupled 

l Neither party to the exchange needed to know how the other produced or understood the documents – the sender 
made no assumptions about the technology at the other end 

l For a very short time period (evolutionarily speaking) from about 1950-1995 we suffered through a period of 
proprietary and tightly-coupled business architecture  

l Fortunately the tightly coupled approach is turning out to be an evolutionary dead end for document exchange 
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l We're back to a non-proprietary and loosely-coupled architecture for the exchange of business documents – now using 
the Internet, XML, Web services 

11. Web Services  

l Web services is today's biggest buzzword 

l The idea is simple – encapsulate or "wrap" some specific and discrete unit of functionality to hide its implementation 
and make it reusable by sending it an XML message, to which it replies with an XML message 

l "What the Web did for program-to-user interactions, Web Services are poised to do for program-to-program 
interactions" – typical hype about Web services 

l Business models like Drop Shipment are a natural fit for web services  

12. Document Engineering as the Methodology for Exploiting the 
Internet as a Business Application Platform 

l But being non-proprietary and loosely-coupled isn't sufficient for a successful document exchange – exchanging 
information does no good if the information can’t be understood by the parties (or applications) doing the exchanging. 

l The Web services "standards" not only don't solve this problem – they completely ignore it 

l Document Engineering will ensure that the documents can be understood 

13. Document Engineering Isn't Just About XML 

l XML is a useful technology for Document Engineering, but using XML doesn't make you a document engineer 

l The best thing about XML is the ease with which you can create a new vocabulary for a particular type of document 

l XML is just the syntax in which we encode document models... what really matters is how we modeled the 
documents 

14. Creating Models is Easy, But Creating GOOD Models is Hard  

l The worst thing about XML is the same as the best thing – the ease with which you can create a new vocabulary 

l No way around the classical problems of classification and naming we know from philosophy, linguistics, cognitive 
psychology, and information science  

l XML is NOT "self-describing"  

¡ The same content will inevitably be described using different names, and different content will be given the 
same names 

l There are often multiple vocabularies for the same or related domains and especially for the common information 
models that are used in more than one domain 

15. The Equivalence Problem 
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16. The Target Model For The Interoperability Scenarios 
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17. The XSD Schema for the Expected Order 

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
 elementFormDefault="qualified"> 
 
<xs:element name="Order" type="OrderType"/> 
<xs:complexType name="OrderType"> 
  <xs:sequence> 
    <xs:element name="BuyersID" type="xs:string"/> 
    <xs:element name="BuyerParty" type="PartyType"/> 
    <xs:element name="OrderLine"  type="OrderLineType" 
          maxOccurs="unbounded"/> 
  </xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="PartyType"> 
<xs:sequence> 
    <xs:element name="ID" type="xs:string"/> 
    <xs:element name="PartyName" type="PartyNameType"/> 
    <xs:element name="Address" type="AddressType"/> 
</xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="PartyNameType"> 
<xs:sequence> 
    <xs:element name="Name" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="AddressType"> 
<xs:sequence> 
    <xs:element name="Room" type="xs:string"/> 
    <xs:element name="BuildingNumber" type="xs:string"/> 
    <xs:element name="StreetName" type="xs:string"/> 
    <xs:element name="CityName" type="xs:string"/> 
    <xs:element name="PostalZone" type="xs:string"/> 
    <xs:element name="CountrySubentity" type="xs:string"/> 
    <xs:element name="Country" type="xs:string"/> 
</xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="OrderLineType"> 
<xs:sequence> 
    <xs:element name="LineItem" type="LineItemType"/> 
</xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="LineItemType"> 
<xs:sequence> 
    <xs:element name="BookItem" type="BookItemType"/> 
    <xs:element name="BasePrice" type="xs:decimal"/> 
    <xs:element name="Quantity" type="xs:int"/> 
</xs:sequence> 
</xs:complexType> 
 
<xs:complexType name="BookItemType"> 
<xs:sequence> 
    <xs:element name="Title" type="xs:string"/> 
    <xs:element name="Author" type="xs:string"/> 
    <xs:element name="ISBN" type="xs:string"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
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18. The Expected Instance 

<Order> 
<BuyersID>91604</BuyersID> 
<BuyerParty> 
<ID>KEEN</ID> 
<PartyName> 
   <Name>Maynard James Keenan</Name> 
</PartyName> 
<Address> 
   <Room>505</Room> 
   <BuildingNumber>11271</BuildingNumber> 
   <StreetName>Ventura Blvd.</StreetName> 
   <CityName>Studio City</CityName> 
   <PostalZone>91604</PostalZone> 
   <CountrySubentity>California</CountrySubentity> 
   <Country>USA</Country> 
</Address> 
</BuyerParty> 
<OrderLine> 
<LineItem> 
   <BookItem> 
     <Title>Foucault's Pendulum</Title> 
     <Author>Umberto Eco</Author> 
     <ISBN>0345368754</ISBN> 
     </BookItem> 
     <BasePrice>7.99</BasePrice> 
     <Quantity>1</Quantity> 
</LineItem> 
</OrderLine> 
</Order> 

19. Identical Model with Different Tag Names [1] 

<Customer> 
<Number>KEEN</Number> 
<Name> 
   <BusinessName>Maynard James Keenan</BusinessName> 
</Name> 
 
<Location> 
   <Unit>505</Unit> 
   <StreetNumber>11271</StreetNumber> 
   <Street>Ventura Blvd.</Street> 
   <City>Studio City</City> 
   <ZipCode>91604</ZipCode> 
   <State>California</State> 
   <Country>USA</Country> 
</Location> 
</Customer> 

20. Identical Model with Different Tag Names [2] 

<Acheteur> 
<ID>KEEN</ID> 
<Nom> 
   <NomCommercial>Maynard James Keenan</NomCommercial> 
</Nom> 
<Addresse> 
   <Appartment>505</Appartment> 
   <Bâtiment>11271</Bâtiment> 
   <Rue>Ventura Blvd.</Rue> 
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   <Ville>Studio City</Ville> 
   <CodePostal>91604</CodePostal> 
   <Etat>California</Etat> 
   <Pays>USA</Pays> 
</Addresse> 
</Acheteur> 

21. Same Model, Attributes Instead of Elements 

<BuyerParty 
 ID="KEEN" 
 Name="Maynard James Keenan" 
 Room="505" BuildingNumber="11271" 
 StreetName="Ventura Blvd." 
 City="Studio City" 
 State="California" 
 PostalCode="91604" 
 > 

22. Granularity Conflicts 

<Address> 
  <StreetAddress>11271 Ventura Blvd. #505</StreetAddress> 
  <City>Studio City 91604</City> 
  <CountrySubentity>California</CountrySubentity> 
  <Country>USA</Country> 
</Address> 
 
<PartyName> 
  <FamilyName>Keenan</FamilyName> 
  <MiddleName>James</MiddleName> 
  <FirstName>Maynard</FirstName> 
</PartyName>     

23. Assembly Mismatch - Separate Customer and Order Documents 

<BuyerParty> 
<ID>KEEN</ID> 
<PartyName> 
   <Name>Maynard James Keenan</Name> 
</PartyName> 
<Address> 
   <Room>505</Room> 
   <BuildingNumber>11271</BuildingNumber> 
   <StreetName>Ventura Blvd.</StreetName> 
   <CityName>Studio City</CityName> 
   <PostalZone>91604</PostalZone> 
   <CountrySubentity>California</CountrySubentity> 
   <Country>USA</Country> 
</Address> 
</BuyerParty> 
 
<Order> 
<BuyersID>91604</BuyersID> 
<BuyerParty> 
   <ID>KEEN</ID> 
</BuyerParty> 
<OrderLine> 
<LineItem> 
   <BookItem> 
     <Title>Foucault's Pendulum</Title> 
     <Author>Umberto Eco</Author> 
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     <ISBN>0345368754</ISBN> 
     </BookItem> 
     <BasePrice>7.99</BasePrice> 
     <Quantity>1</Quantity> 
</LineItem> 
</OrderLine> 
</Order> 
     

24. Conceptual Incompatibility 

<Address> 
   <Latitude direction="N">37.871</Latitude> 
   <Longitude direction="W">-122.271</Longitude> 
</Address> 

25. The "Not So Fast" Cases that Might Even Validate 

l The names are the same but the semantics aren't 

<BuyerParty> 
<ID>555-22-1234</ID> 
 
<Address> 
   <Room>505</Room> 
   <BuildingNumber>11271</BuildingNumber> 
   <StreetName>Ventura Blvd.</StreetName> 
   <CityName>Studio City</CityName> 
   <PostalZone>91604-3136</PostalZone> 
   <CountrySubentity>California</CountrySubentity> 
   <Country>USA</Country> 
</Address> 

26. Validation Does Not Imply Interoperability 

l After all these cases where interoperability may or may not possible because the conceptual or implementation 
models differ we need to talk about the "easy" case ... and make sure you recognize that it might not be 

l Suppose the document validates against the recipient's schema 

¡ The semantics can still be different in important ways (the ID SSN example) – the strongest level of validation 
can fall short of establishing that the "same tags" have exactly the "same meaning" to the sender and recipient 

¡ Furthermore, the recipient may not be able to validate all of the business rules that are important 

¡ This is a good argument for industry standards / reference models / in your conceptual models or using XML 
vocabularies that represent them in authoritative ways 

27. The Big Ideas of Document Engineering 

l Doing business with documents implies an agreement about what the documents mean and about how the recipient 
will process and reply them – we need formal (and computer readable) models for both the documents and the 
processes in which they participate  

l Doing business requires both "publication-like" document types like brochures and technical manuals and 
"transactional" documents like purchase orders and invoices – so we need analysis and design methods that work for 
both ends of this "Document Type Spectrum" 
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l Businesses try to differentiate themselves but tend to do things in similar ways – and the fundamental requirement for 
mutual intelligibility leads to regular patterns in documents and business processes 

l Using XML schemas to encode the models of both the documents and their associated processes is attractive for both 
theoretical and practical reasons 

28. Document Exchange is the Mother of All Patterns 

l Document exchange is the "mother of all patterns" for business models, business processes, and business information 

¡ Business model or organizational patterns: marketplace, auction, supply chain, build to order, drop shipment, 
vendor managed inventory, etc. 

¡ Business process patterns: procurement, payment, shipment, reconciliation, etc. 

¡ Business information patterns: catalog, purchase order, invoice, etc. and the components they contain for 
party, time, location, measurement, etc. 

29. The Model Matrix 

 

30. The Document Type Spectrum  
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l "Publications" or "Narrative" Document Types 

¡ Examples: Brochures, user guides, technical manuals, ... 

l "Transactional" Document Types 

¡ Examples: Purchase orders, invoices, payment instructions, ... 

l "Hybrids" 

¡ In between these endpoints are documents that exhibit more regularity in data content and structure than pure 
narrative types but for which presentation remains important because they are targeted for use by people 

¡ Examples: Catalogs, encyclopedias, ... 

31. The Document Type Spectrum – "Publications" 

l Authored by people 

l Highly designed, with rich presentational characteristics correlated with semantics and structure 

l Heterogeneous in structure and content 

l Weakly datatyped – "just text" 

32. The Document Type Spectrum – "Transactional Documents" 

l Created mechanically  

l Few and somewhat arbitrary presentational characteristics 

l Homogeneous in structure and content 

l Strongly datatyped 

33. Systematic Variation in Document Types Across the Spectrum 
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l Instances more heterogeneous on narrative end  

l Types are "broader" and more descriptive, less prescriptive on narrative end 

l The set of content types within a document type is much greater on the transactional end because the leaves aren't 
"just text" 

l More need for "metadata" augmentation of documents on narrative end, because on transactional end what would be 
metadata is more likely to be explicitly contained in the content already 

l Presentational information more likely to be correlated with content and structure on narrative end 

34. Dictionaries, Encyclopedias, and Reference Books 

l Usually very carefully designed, with regular structure that is exploited in information access and navigation features 
to enhance usability 

l Often have rich repertoire of content component types (pictures, maps, charts, formulas, tables) 

l Mixed content in paragraphs or other text blocks will contain numerous content types 

35. Encyclopedia Entry 
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36. Oxford English Dictionary – Typical Entry 
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37. Procedures, Policies, Laws, and Regulations 

l Usually mostly text, created and used by people 

l Information that is often extremely important to companies and highly-paid professionals because the cost of finding 
(or not finding) information can be high 

l Often has high "intrinsic hypertext" character with many explicit and implicit links between content components 

l Often follow structural conventions and standards with regular numbering and naming schemes 
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l Versioning and configuration requirements can pose problems 

l Making this type of content computable or executable is a huge R&D area (XML standards like XACML, policy 
engines and wizards, expert systems)  

38. Code of Federal Regulations 

 

39. Catalogs 
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l Many different types 

l Some are extracted from ERP system or product database 

l Often contain a mixture of structured and unstructured content 

l Often a challenge to match the user's vocabulary and ontology for a product domain 

40. Software "Man Page" 
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41. Home Blueprint  
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42. Recipe 
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43. Transaction Documents 
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l Printed or electronic forms 

l Data-intensive, designed to capture and present small information components 

l Inputs and outputs of business processes and often created and consumed by computers 

l Few and somewhat arbitrary presentational characteristics 

l Strongly datatyped with field length, range and value, other restrictions 

44. Tax Form 

 

45. The Data/Document Chasm 
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l It's obviously a continuum... but transactional and narrative documents have traditionally been analyzed with different 
disciplines and use different tools, terminology, and techniques – little intersection 

l Very different intellectual and domain roots 

¡ "Document analysis" for narrative documents: literary criticism, graphical design; electronic publishing 

¡ "Data modeling" for transactional documents: philosophy, linguistics, systems analysis; data automation  

46. "Document Analysis" Methodology Summary 

l Scope: One document type at a time 

l Reuse focus: identify "boilerplate" content and repeating structural elements 

l Heuristic rather than formal techniques 

l Descriptive "text encoding" to capture idiosyncratic aspects of instances 

l Typical textbook: Maler and Andaloussi. Developing SGML DTDs: From Text to Model to Markup (1996) 

47. "Data Modeling" Methodology Summary 

l Scope: multiple interrelated document types 

l Reuse focus: identify the overlapping content in transformationally-related document types or in "base" and 
"extended" document components 

l Prescriptive approach – design schemas to optimize processing in some information system (databases or W3C XML 
Schema) 

l Formal techniques (e.g., schema normalization) 

l Typical textbook: Carlis and Maguire. Mastering Data Modeling. (2001). 

48. Document Analysis {and,or,vs} Data Modeling: Crossing the 
Data/Document Chasm 

l Document Engineering harmonizes the terminology and emphasizes what they have in common rather than 
highlighting their differences 

¡ Identifying the presentational, content, and structural components and defining their relationships to each 
other 

¡ Identifying "good" content components  

¡ Designing, describing, and organizing components to facilitate their reuse 

¡ Assembling hierarchical document models that organize components according to the requirements of a 
specific context for information exchange 

49. {and,or,vs} Business Process Analysis 
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l Business process analysis begins with an abstract or broadly scoped perspective on business activities 

l Emphasizes "Does this work from a business perspective?"  

l Inherently a "top down" approach that starts with business models and processes and gets to the "document payloads" 
only at the end  

l In contrast, the document analysis and data modeling approaches focus from the beginning on the structure and 
content of the "document payload" that will be exchanged – a "bottom up" approach that emphasizes "Does this work 
from a technical perspective?" 

50. {and,or,vs} User Task Analysis 

l Task analysis (or user analysis) is the observation of people performing the tasks or use cases when the application or 
system must support human interfaces and not just other applications 

l Task analysis and document analysis are closely related; document analysis reveals candidate information 
components and task analysis reveals rules about their intent and usage. 

l Task analysis is especially important when few documents or information sources exist because human problems or 
errors can suggest that important information is missing 

51. A Unified View of Analysis and Modeling: Meeting in the Middle 

l Document Engineering unifies four different disciplines or methods of analysis that until now have had little 
intersection 

l We need to achieve both business and technical interoperability – the former is necessary but insufficient for the latter 

l We need models of the desired business processes and the documents that they will produce and consume at the same 
level of detail and implementability 

l This is represented in the Model Matrix as "meeting in the middle"  

l Document Engineering is a systematic approach for "getting to the middle" 
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52. The Document Engineering Approach 
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53. Three Types of Information In Documents 

l We need a vocabulary to classify different kinds of information that we find in documents and sets of data 

¡ Content – "what does it mean" information 

¡ Structure – "where is it" or "how it is organized or assembled" information 

¡ Presentation – "how does it look" or "how is it displayed" information 

54. Presentation Information 

l Human-oriented attributes for visual (or other sensory) differentiation (type font, type size, color, background, 
indentation, pitch, ...) 

l Implementation specific (e.g. Web vs print vs auditory) 

l Good user interface design correlates this with structural or content information, increasingly so as we move away 
from transactional end of spectrum 

55. Presentation View of a Lecture Slide 
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l Presentation can indicate structural or content information: 

¡ "Copyright © 2002 Robert J. Glushko" has different formatting than the title, indicating that it is another 
candidate component for analysis 

l But can also conceal it: 

¡ The presentation does not differentiate between the topic number (11.) and the Topic Title "Modeling E-
business Documents and Processes", but we can deduce that they are two separate components by their 
functional independence 

56. Extracting Presentation Rules 

l Presentation affects structure and content by applying transformation rules to them 

l To understand the structure and content we must identify and record what the rules of the transformation were 

l Explicit transform rules can be encoded in templates, stylesheets or source code 

57. But Sometimes Rules Can't be Extracted 

l No access to source formats or source code 

l Rules may be inaccessible in source formats ("override" formatting in word processors instead of style tags) 

l Rules don't exist or are inconsistently followed (author has "fontitis" with "ransom note" presentation style) 

58. Correlations or Conventions with Presentation Information 

l Color, pitch, other perceptual dimensions can be correlated with semantic distinctions 

l Type size is usually correlated with the structural hierarchy 
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l Content types can have characteristic layouts or text attributes  

l Adjacency can suggest a semantic relationship, like that between figure and caption 

l Presentation order is sometimes semantically significant  

59. Presentations that Mask Content Components 

l A form may ask you to enter your address this way 

Address: 
        Line 1: _________________ 
        Line 2: _________________ 
        City: ____________  State: ________  ZipCode: _________ 

l But "line 1" and "line 2" are presentation labels that are not useful for any purpose other than printing out an address 
label 

l They are not candidate content components 

l They are masking content components like "number," "street," etc. 

60. Generated or Derived Components  

l "Table of Contents," "Permuted Index," and list of figures, tables, or other types of components can usually be 
generated or derived from other components and are not components in their own right 

l Similarly, if "ExtendedPrice" is "Quantity" x "UnitPrice" we might only want the latter two components in our model 
since collecting that first one separately could lead to data integrity problems 

61. Tables [1] 

62. Tables [2] 

l A table is a systematic pattern of relationships among content, structure, and presentation information, typically 
represented in a set of embedded rectangular grids  

l A table presents information by organizing some set of meaningful elements to emphasize the relationships between 
the elements and the manner in which combinations of elements interact  

l Most tables (90% of them?) follow regular matrix or structural patterns in which the organization of information (and 
the presentation applied to it) is consistent with (or reinforces) the relationships between the content that is contained 
in the cells or regions defined by the matrix 

l A transactional document type is often little more than a table (of items ordered, purchased, shipped, etc.) with some 
additional information about the parties to the transaction  

l A table embedded in another document might be best understood as a "mini-document type" of its own, especially 

Document Engineering Glushko MW 2:00-3:30 South Hall 202

XML Technologies Milowski TTh 2:00-3:30 South Hall 110

Secrets of Consulting Downes Th 12:00-2:00 South Hall 205
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when the "containing" document type is more narrative than transactional  

63. Analyzing Tables 

l The nature of these relationships is often explicitly represented in the headings for rows, columns, or other structural 
elements 

l When the relationships are not explicit, they can often be determined by analyzing the datatypes and content of the 
cells or the manner in which the content varies from cell to cell  

l The mere existence or non-existence of values within the cells can have semantic significance.  

64. The Trouble With Tables 

l The obvious and optimal analysis of the information in a table is in terms of these content relationships: 

<Courses> 
  <Course> 
    <Title>Document Engineering</Title> 
    <Instructor>Glushko</Instructor> 
    <Schedule>MW 2:00-3:30</Schedule> 
    <Location>South Hall 202</Location> 
  </Course> 
  <Course> 
    <Title>XML Technologies</Title> 
    <Instructor>Milowski</Instructor> 
    <Schedule>TTh 2:00-3:30</Schedule> 
    <Location>South Hall 110</Location> 
    </Course> 
  <Course> 
    <Title>Secrets of Consulting</Title> 
    <Instructor>Downes</Instructor> 
    <Schedule>Th 12:00-2:00</Schedule> 
    <Location>South Hall 205</Location> 
    </Course> 
</Courses> 

65. The Trouble With Tables [2] 

l Unfortunately, the predictable geometry for organizing their content has led to tables being analyzed and implemented 
in terms of the structure of their presentation rather than a set of content relationships 

l Put another way, this means that document types which are inherently a set of content relationships are usually 
analyzed and implemented in terms of their presentational features (rows, columns, headings, spans, etc.) 

l So what you typically get is something like: 

<table> 
<row> 
    <cell>Document Engineering</cell> 
    <cell>Glushko</cell> 
    <cell>MW 2:00-3:30</cell> 
    <cell>South Hall 202</cell> 
</row> 
<row> 
    <cell>XML Technologies</cell> 
    <cell>Milowski</cell> 
    <cell>TTh 2:00-3:30</cell> 
    <cell>South Hall 110</cell> 
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</row> 
<row> 
    <cell>Secrets of Consulting</cell> 
    <cell>Downes</cell> 
    <cell>Th 12:00-2:00</cell> 
    <cell>South Hall 205</cell> 
</row> 
</table> 
       

66. The Trouble With Tables [3] 

l And in addition to the problem that most tables aren't represented in ways that capture their "tablehood" essence, it 
has been estimated that 95% of the information marked up as <TABLE> on the web is not really a table 

l And some small percentage of things that are tables according to our definition defy content encoding because they 
combine content, structure, and presentation in ways that are often impossible to untangle or that are highly 
idiosyncratic but conventional 

¡ Periodic Table (http://pearl1.lanl.gov/periodic/default.htm) 

67. Structural Information 

l The "where is it ..." components 

l Physical piece of a document (e.g. table, section, title, header, footer) 

l The structural components provide the hierarchical "skeleton" or "scaffold" into which the content components are 
arranged 

l The structure also provides a framework for presentation 

l Structures are often hierarchical - one component can contain others 

68. Structural View of a Lecture Slide 

Page 29 of 58Document Engineering: Designing Documents for Transactions and Web Services

4/7/2005file://C:\Documents%20and%20Settings\glushko\My%20Documents\SIMS%20Courses\lec...



 

l Each lecture has a similar structure: slides, each containing bullet points, each of which contains the content, which is 
different each time 

l The structure of each slide is the same: a Header, containing metadata about the lecture and the topic of the slide, and 
the Body, which contains the content. Knowing this structure does not tell us what the lecture may be about – it is not 
the content. 

l The sequence of the bullet points corresponds to the sequence of the content in the lecture, so it is also structurally 
significant.  

69. Content Components 

l Content components are the "nouns" in our documents or sets of data – things like "topic," "summary," "name," 
"address," "price" 

l These are the "what is it..." components 

70. Content View of a Lecture Slide 
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l Concentrate of the meaning of the numbers and text that is left after we've isolated them from the presentation and 
structure 

71. Analyzing "Possible Values" 

l It is critical to capture any rules governing the possible values for a component 

l Sometimes possible values are conventional, fixed, and span the entire semantic range for some domain (days of 
week, AM/PM) 

l Determine who can control the value sets (internal [Manufacturer part #s] vs external [Bar codes]) 

l Patterns like regular expressions are often useful but not sufficient for validation 

l And if the set of possible values isn't well motivated, fix it in your component design 

72. Code Sets 

l Code sets are constrained sets of values that are often completely arbitrary 

l The ISO code sets for countries (3166), currencies (4217), quantities and units of measure (31) are the bedrock ones 
that you should generally defer to without question 

73. The Simplest Model 

l The simplest or minimal information component model is a glossary – a list of the words used to describe or name the 
"things of significance" and what they mean 

l This simple data model is augmented as attributes or characteristics of the significant things are identified and 
recorded 

l The model is further developed as relationships or associations or links between the "significant things" are identified 
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and recorded 

74. The Modeling Artifacts 

l We've chosen or developed a set of recommended modeling artifacts for each phase of the Document Engineering 
approach 

l There is a natural progression that yields some overlap or correlation between them as later artifacts refine or 
consolidate earlier ones 

l These artifacts have evolved to optimize the "step size" and to encourage more systematic, traceable, and predictable 
efforts 

75. Harvesting Components 

l As we identify candidate content components, we need to record its properties (or attributes or behaviors) that let us 
understand it and distinguish it from other ones 

l A practical way to do this for each document or information source being analyzed, create a table or spreadsheet 
containing the candidate component and the metadata useful in understanding and distinguishing it from other ones 

76. Example Harvest 

l Example harvest from Course Syllabus project at UC Berkeley (Cracraft and de Larios-Heiman, 2005)  
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77. What Metadata to Record About Candidate Components 

l What attributes about each type of content might we record in our analysis?  

¡ Names/synonyms/homonyms (what it is called) 

¡ Definition (what it "means") 

¡ Identifiers  

¡ Cardinality/Optionality (occurrence rules) 

¡ Restricted values, code sets, defaults 
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¡ Data Type (text, numbers, date, video) 

¡ Relationships/Associations (participation in structures) 

¡ Origin (Is this new information, or from some other source? Who maintains it?) 

¡ Access (who is allowed to view/change/copy/etc. it) 

¡ Permanence (is it static or dynamic? how often does it change?) 

¡ Business processes in which it participates 

78. Consolidating The Harvest 

l We can begin our consolidation with the candidate components from any of the information sources, but we 
recommend using the one you believe is the most authoritative or that yielded the most components  

l The goal is to combine components that are synonyms (different names for the same meaning) and to distinguish any 
homonyms (same names for different meanings) 
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l It is desirable for a set of components to enable one and only one way to describe something because duplication or 
redundancy implies choices that could lead to inconsistent models and non-interoperable schemas 

l Some guidelines or questions to help minimize duplicate components, especially when they are proposed from 
documents / sources / applications from different authors or organizations: 

¡ Are the differences between the proposed components substantive or stylistic? (writing or encoding style) 

¡ Are the differences "real" but "unimportant" to users or applications? (spurious precision) 

79. Seek Semantic Clarity and Precision 

l It seems obvious that we need "good names" and "good definitions" for the components we identify and design but 
what does that mean? 

l In an article titled "What's in a Name?" (http://www.vertaasis.com/articles/whats_in_a_name.htm) Farish 
recommends three "levels" of models (or names) that line up nicely with our three stages of analysis, design, and 
encoding 

¡ Business names – a format that lets the requirement or semantics be easily readable and verifiable by a 
business person (not a modeling or XML expert). This should use familiar words and be completely 
technology-independent 

¡ Logical names – a format optimized for the expression of the design or model; essential that they are 
expressive enough to reflect the relationships between model components. Logical names might follow precise 
rules to ensure that they can be reliably stored and located in a data dictionary; ("qualified names" specialize 
general terms to convey the context of use)  

¡ Physical names – the format required by the implementation technology for the model 

l "The expense of resolving ambiguous business terms over and over on a daily basis pales in comparison with the 
expense of NOT realizing that there is an ambiguity in the term"  

l Farish's example: "Shipping Container" 

80. Consolidation Example 
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81. Normalization 

l Normalization– Applying techniques for reducing redundancy and increasing integrity in information models 

¡ The consolidated list of unique candidate components is equivalent to 1NF in relational theory 

¡ Data normalization techniques can be applied to further refine the set of candidate components (if used 
sensibly) 

¡ Components that are functionally independent of each other are separated and their bi-directional relationships 
are recorded 

82. Nornalization Example 
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83. Informal Normalization with "Core and Contexts" 

l When we use the "Address" component in the context of domestic mail it will not contain the same components as 
when we use "Address" in the context of international shipments 

l When we customize a "context-free" or "reusable" or "base" component for a specific context, some information may 
need to be added, and some information may need to be deleted 

l Can we organize our components to package the information needed for different contexts in aggregates so they can 
be reused efficiently? 

84. Core and Contexts [1] 

l We create a set of components, each of which contains the information needed for a more specialized context (but not 
the core itself) 
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85. Core and Contexts [2] 

l These additional components can be assembled with the core, alone or in combinations, to create the customized 
model that we need in any context 
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86. Core and Contexts [3] 

l This approach captures both the core semantic overlap as well as a lot more without bringing in any unnecessary 
information  
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87. Modeling with Contexts in the Course "ecosystem" (Garvey et al 
2003) [1] 

l Simplified depiction of "core" course and its contexts  
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88. Modeling with Contexts in the Course "ecosystem" (Garvey et al 
2003) [2] 

l Course catalog assembled from core + catalog context  
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89. Modeling with Contexts in the Course "ecosystem" (Garvey et al 
2003) [3] 

l Schedule of classes assembled from core + schedule context  
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90. Document Assembly 

l Document assembly is the process of creating a model of a document type – hierarchical and nested – by drawing on 
the "pool" or library of content and structural components 

l Assembly involves designing (or selecting a pattern for) the top level structure as an entry point and then navigating 
through the relationships in the conceptual model collecting the components in the order that best satisfies your 
requirements  

l Assembly order can differ whenever there is a bi-directional relationship between components – whenever two 
components are functionally independent, an assembly order chooses one of the relationships to enforce an 
interpretation on the assembled document 

l Most assembly pathways have a dominant hierarchical character because most documents have a strong structural 
hierarchy or clear divisions based on standard presentational patterns 

l The navigational route taken through the conceptual model is determined by the processing requirements or context of 
the document's use 

91. Example 1:The Berkeley Event Calendar Network 

l Bloodworth & Glushko, Model-driven application design for a campus calendar network, XML 2004  

l Document engineering case study whose "snapshots" illustrate the analysis, modeling, and schema encoding approach 
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l The problem - scores of calendars on berkeley.edu with overlapping coverage and audiences but incompatible data 
models 

l No automated reuse of information; you need to submit events to multiple calendars or copy events from them 

l Each calendar has a different event submission form and a different model of an event 

l Typical of problems that occur in every large organization with timesheets, expense reimbursement, registration, etc. 
and also representative of B2B interactions with incompatible catalogs, orders, etc. 

92. Event Calendar Network: Conceptual Architecture 

 

93. Event Calendars: Harvesting and Consolidating Components 

l Don't be fooled by collection of presentation info in Business School event creation form accessed from here 

l Synonyms: 

¡ Start Date 

¡ Commencement 

l Homonyms: 

¡ Contact (person submitting an event) 
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¡ Contact (person to contact about an event) 

¡ Category / Type (disjoint domains: events, attendees) 

94. Event Calendars Consolidated Table of Candidate Components 

95. Event Calendars: The Conceptual Model  
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l When we've analyzed all of the candidate components for dependencies, we've created a conceptual model for event 
calendars  

l From this model we can assemble any of a set of related document types for different varieties of event calendars 

96. Event Calendars: The Conceptual Model (Simplified for the Tutorial) 
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97. Event Calendars: Assembly 

l Different types of calendars can be assembled from the same conceptual model by starting at different entry points 
and following the associations  
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98. Implementing Models in Document Engineering 

l Many of the important patterns for Document Engineering are used when encoding assembled document models as 
XML schemas 

l This is a two-stage process: encoding assembled document models as physical ones, and then applying formatting or 
style transformations to create instances with desired properties 

¡ A rigorous format for the document model that specifies how to name components and describe their 
relationships can support the automated generation of the physical ones 

l When instances implemented in different technologies are generated or re-generated from models, they can more 
readily interoperate because of their common conceptual components 

99. Schema Encoding Rules Might Cover... 

l The choice of normative schema language  

l Naming and construction of elements, attributes, and types 
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l Modularity, namespaces, and versioning  

l Embedded schema documentation  

l Handling codes/enumerated lists 

100. An Event Calendar Instance 

<Calendar> 
<EventOccurrenceLocation> 
<FrequencyNumeric>1</FrequencyNumeric> 
<FrequencyMeasure unitCode="days">1</FrequencyMeasure> 
<Event> 
  <Identifier>Tutorial #3</Identifier> 
  <Title>Document Engineering: Designing Documents for Transactions and Web Services</Title>
  <Type>Tutorial</Type> 
  <Description>Bob Glushko's Tutorial at OASIS Symposium.</Description> 
  <Priority>High</Priority> 
  <Participation> 
    <TicketRequiredIndicator>true</TicketRequiredIndicator> 
    <ChargeStructure> 
      <Fee>included in registration</Fee> 
      <Description>Depends on the flavor of registration</Description> 
    </ChargeStructure> 
  </Participation> 
  <Speaker> 
    <Name>Robert J. Glushko</Name> 
    <Affiliation>University of California, Berkeley</Affiliation> 
  </Speaker> 
</Event> 
<Location> 
  <PhysicalLocation>New Orleans Marriott</PhysicalLocation> 
  <Website> 
    <URL>http://www.oasis-open.org/events/symposium_2005/</URL> 
  </Website> 
</Location> 
<Occurrence> 
  <StartDate>2005-04-24</StartDate> 
  <StartTime>13:30:00</StartTime> 
  <EndDate>2005-04-24</EndDate> 
  <EndTime>17:00</EndTime> 
</Occurrence> 
</EventOccurrenceLocation> 
</Calendar> 

101. Example 2: Composite Travel Service 
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l Document Engineering is essential in the design of composite applications and services 

¡ What patterns of service combination are required to meet our business objectives? 

¡ Are there constraints on "composed services" based on extent of semantic overlap?  

¡ What reusable information components do we need to make services interoperate? 

102. Composite Travel Reservation Service Scenario [1] 

1. CUSTOMER registers with TRAVEL SERVICE by providing information about name, credit card, and some 
travel preferences and constraints. 

¡ The credit card information includes a card number, a billing address, and an expiration date.  

¡ Travel preferences should handle dietary preferences or restrictions adequate for airline meals and restaurants, 
quality rating thresholds for air (class of service), hotel (rating) and restaurants (rating), and some notion of 
convenience based on the distance between the hotel and restaurant. 

Page 50 of 58Document Engineering: Designing Documents for Transactions and Web Services

4/7/2005file://C:\Documents%20and%20Settings\glushko\My%20Documents\SIMS%20Courses\lec...



103. Composite Travel Reservation Service Scenario [2] 

2. CUSTOMER interacts with TRAVEL SERVICE to request a flight and a hotel, providing information about 
departure and arrival location and the desired departure time or arrival time for the outbound and return trip.  

¡ The CUSTOMER also requests a restaurant reservation that meets his dietary preferences at a restaurant that is 
convenient to the hotel at a time between two and three hours after the flight arrives 

¡ Assume round trip travel only, no airline preference, and no cost restrictions 

104. Composite Travel Reservation Service Scenario [3] 

3. TRAVEL SERVICE composes the appropriate message to the relevant service providers. 

¡ At some appropriate point the TRAVEL SERVICE proposes a list of feasible flight and hotel combinations to 
the CUSTOMER. 

4. CUSTOMER selects one of the flight and hotel combinations. 

105. Composite Travel Reservation Service Scenario [4] 

5. TRAVEL SERVICE composes the appropriate message to the relevant service providers.  

¡ At some appropriate point the TRAVEL SERVICE proposes a list of feasible restaurants to the CUSTOMER 
that meet the distance constraints between the selected hotel and the candidate restaurants. 

6. CUSTOMER selects a restaurant. 

106. Composite Travel Reservation Service Scenario [5] 

7. TRAVEL SERVICE composes the appropriate message to the relevant service providers to confirm the 
CUSTOMER's reservations 

¡ Provides the CUSTOMER's credit card information to the services that need it.  

8. At the appropriate time the TRAVEL SERVICE sends a single message to the CUSTOMER confirming all the 
parts of the composite reservation. 

107. Collaborations and Transaction Diagrams [1] 
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l Named collaborations and transactions 

l Arrows on transactions to indicate direction of document exchange 

l Transaction pattern type as annotation in brackets. 

108. Collaborations and Transaction Diagrams [2] 

l Detailed numbering scheme to make it very useful as index to later work products 

l Color coding of actors (columns) 

l Transition logic 

109. The Models 

Page 53 of 58Document Engineering: Designing Documents for Transactions and Web Services

4/7/2005file://C:\Documents%20and%20Settings\glushko\My%20Documents\SIMS%20Courses\lec...



l Some teams missed some key requirement or instruction 

l Other teams proposed redundant transactions with individual airlines, hotels, and restaurants  

l Some teams went beyond the stated requirements and proposed new ones along with transactions that could handle 
them (most common example was "compute distance from airport to hotel") 

l Some teams proposed inefficient ways of meeting the requirements; most common examples involved the 
transactions with the mapping service, where GPS was used in overly clever ways 

110. Transaction Worksheets 

 

l Uses RosettaNet PIPs (standard supply chain processes) as metamodel 

l "The Query/Response process encapsulated in PIP 3A2 correspond to transactions 3.1, 3.2, 5.1 and 3.7, 3.8, 5.4. Each 
of these Service-Service transactions begins with a query (3.1, 3.2, 5.1) and end with a response (3.7, 3.8, 5.4)."  

l "The Request/Response process encapsulated in PIP 3A1 correspond to transactions 3.3, 3.4, 3.5, 3.6, 5.2 and 5.3. 
Each of these transactions is a Service-Service transaction, the only difference being the Initial Partner Type, and the 
Responding Partner Type." 

111. Consolidating Candidate Components [1] 
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112. Consolidating Candidate Components [1] 
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113. Document Model Assembly 
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114. Summary 

l "Document Engineering" is evolving as a new discipline for specifying, designing, and implementing the electronic 
documents that request or provide interfaces to business processes via Web-based services 

l Best practices in Document Engineering require and reinforce the identification and reuse of patterns of information 
exchange from the perspective of business models, business processes, and document exchanges 

l Doing business requires both "publication-like" document types like brochures and technical manuals and 
"transactional" documents like purchase orders and invoices – so we need analysis and design methods that work for 
both ends of this "Document Type Spectrum" 

l Document Engineering can emphasize what these analysis and design approaches have in common rather than 
highlighting their differences 

¡ Designing, describing, and organizing components to facilitate their reuse 

¡ Assembling hierarchical document models that organize components according to the requirements of a 
specific context for information exchange 

l The methodology we've systematized for Document Engineering seems to be interesting, learnable, and usable 
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and research projects with the first author 

l The methodology has been significantly refined through its use by the library content team of the Universal Business 
Language initiative, led by the second author 

116. Document Engineering: The Book 
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