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1. Who AreWe, And Why AreWeHere?

¢ WhoAmI?

o Who AreYou?

2. Outlinefor the Tutorial
o Motivating Document Engineering
e XML By Itself Does Nothing
e The Document Engineering Approach

o Modeling Business Processes

@]

Modeling Document Exchanges

Distinguishing Content, Structure, and Presentation

(¢]

o Harvesting and Consolidating Components
o Assembling Document Models from Content Components
o Encoding Modelsin XML

o Example 1: Event Calendar Network

o Example 2: Composite Travel Service

e WeWON'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?

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

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

e A set of coursestaught at UC Berkeley

e An upcoming book (co-authored with Tim McGrath, MIT Press, 2005)

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SIM S%20Courses\lec...  4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services

4. Motivating " Document Engineering"

e Scenario:

o Customer selects book from catalog on an online bookstore

o Customer pays with credit card

o Book arrives via express shipper two days later

o From the customer's perspective there is only one "transaction"
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o But the bookstore isavirtual enterprise that follows the drop shipment pattern to coordinate the activities of 4
different service providers transacting with each other

5. TheVirtual Bookstore
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6. Overlapping Information Modelsin the Virtual Bookstore
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7. Questions for Document Engineering
o What documents are being exchanged?
o What does each document mean?

o Will the recipient process the document the way its sender expects?
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o Can each service provider preserve itsinvestments in older technologies for document exchange while taking

advantage of new ones?

o Can each service provider preserve itsinvestments in business processes and relationships while creating new ones?

8. The Document Exchange Pattern

o Businesses have long dealt with each other by exchanging documents

o Halfat's clay pot receipt for taxesis certainly one of the oldest documents that record a business transaction (355

BCE)
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O the 1ath of

Tammuz, year 4

of Artaxerces,

Halfat brought

barley: 1 kor,

12 seah, 3 gak;
wheat: 1 kor,

5 seah, 4 gab.

9. The Document Exchange Pattern (continued)

e Very natura thingto do

o thesimplest caseis "here's my catalog, do you want to buy anything" and the exchanged document being
"here's my order"

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

o These are complex patterns composed from the document exchange pattern

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

o Thetechnology for business documents has changed throughout history
o But the basic idea of document exchange has changed relatively little

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

o 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

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

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

11. Web Services

o Web servicesistoday's biggest buzzword

e Theideaissimple —encapsulate or "wrap" some specific and discrete unit of functionality to hide itsimplementation
and make it reusable by sending it an XML message, to which it replies with an XML message

o "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

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

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

o 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.

e TheWeb services"standards' not only don't solve this problem —they completely ignore it

o Document Engineering will ensure that the documents can be understood

13. Document Engineering Isn't Just About XML
o XML isauseful technology for Document Engineering, but using XML doesn't make you a document engineer
e The best thing about XML is the ease with which you can create a new vocabulary for a particular type of document

e XML isjust the syntax in which we encode document models... what really mattersis how we modeled the
documents

14. Creating M odelsis Easy, But Creating GOOD ModelsisHard

e Theworst thing about XML is the same as the best thing — the ease with which you can create a new vocabulary

o Noway around the classical problems of classification and naming we know from philosophy, linguistics, cognitive
psychology, and information science

e XML isNOT "self-describing"

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

e 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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17. The XSD Schema for the Expected Order

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schera"
el ement For mDef aul t =" qual i fi ed">

<xs:el ement name="Order" type="Order Type"/>
<xs: conpl exType nane="Cr der Type" >
<Xs:sequence>
<xs: el ement name="Buyersl D' type="xs:string"/>
<xs:el ement name="BuyerParty" type="PartyType"/>
<xs: el ement name="OrderLine" type="OderlLineType"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType name="PartyType">

<Xs:sequence>
<xs:el ement name="1D" type="xs:string"/>
<xs: el ement name="PartyNane" type="PartyNanmeType"/>
<xs:el ement name="Address" type="AddressType"/>

</ xs: sequence>

</ xs: conpl exType>

<xs: conpl exType name="PartyNanmeType" >
<Xs:sequence>
<xs:el ement name="Nane" type="xs:string" mnCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nanme="Addr essType" >

<Xs:sequence>
<xs: el ement name="Roont' type="xs:string"/>
<xs: el ement name="Buil di ngNunber" type="xs:string"/>
<xs: el ement name="Street Nanme" type="xs:string"/>
<xs:el ement name="C tyNane" type="xs:string"/>
<xs: el ement name="Post al Zone" type="xs:string"/>
<xs:el ement name="CountrySubentity" type="xs:string"/>
<xs: el ement name="Country" type="xs:string"/>

</ xs: sequence>

</ xs: conpl exType>

<xs: conpl exType nane=" O derLi neType" >
<Xs:sequence>
<xs: el ement name="Li neltent type="LineltenType"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="Li neltenilype">

<Xs:sequence>
<xs: el ement name="Bookltent type="BookltenType"/>
<xs:el ement name="BasePrice" type="xs:decimal"/>
<xs:el ement name="Quantity" type="xs:int"/>

</ xs: sequence>

</ xs: conpl exType>

<xs: conpl exType name="Bookl t enilype" >
<Xs:sequence>
<xs:el ement name="Title" type="xs:string"/>
<xs: el ement name="Aut hor" type="xs:string"/>
<xs:el ement name="|SBN' type="xs:string"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: schema>
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18. The Expected | nstance

<Order >
<Buyer sl D>91604</ Buyer sl D>
<Buyer Party>
<| D>KEEN</ | D>
<Par t yNane>
<Name>Maynard Janes Keenan</ Nane>
</ Par t yNane>
<Addr ess>
<Roonm>505</ Roonw
<Bui | di ngNunber >11271</ Bui | di ngNunber >
<Street Nane>Vent ura Bl vd. </ St r eet Nane>
<C tyName>St udi o G ty</C tyName>
<Post al Zone>91604</ Post al Zone>
<Count rySubent i ty>Cal i f or ni a</ Count rySubentity>
<Count r y>USA</ Count ry>
</ Addr ess>
</ Buyer Party>
<Or derLi ne>
<Li neltenm»
<Bookl t en»
<Titl e>Foucault's Pendul unx/Titl e>
<Aut hor >Unbert o Eco</ Aut hor >
<| SBN>0345368754</ | SB\N>
</ Bookl t en®
<BasePri ce>7. 99</ BasePri ce>
<Quantity>1</Quantity>
</ Li neltenr
</ OrderLi ne>
</ Or der >

19. Identical M odel with Different Tag Names[1]

<Cust oner >
<Nunber >KEEN</ Nunber >
<Nane>
<Busi nessNanme>Maynard James Keenan</ Busi nessNanme>
</ Nanme>

<Locati on>
<Uni t >505</ Uni t >
<Street Nunber>11271</ St r eet Nunber >
<Street >Ventura Bl vd. </ Street>
<City>Studio City</CGty>
<Zi pCode>91604</ Zi pCode>
<State>Cal i fornia</ St ate>
<Count r y>USA</ Count ry>

</ Locati on>

</ Cust oner >

20. |dentical Model with Different Tag Names|[2]

<Achet eur >
<| D>KEEN</ | D>
<Nomnp
<NonConmrer ci al >Maynard Janmes Keenan</ NonConmer ci al >
</ Non»
<Addr esse>
<Appart nent >505</ Appart nent >
<Bati nment >11271</ Bati ment >
<Rue>Ventura Bl vd. </ Rue>
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<Ville>Studio City</Ville>
<CodePost al >91604</ CodePost al >
<Et at >Cal i f or ni a</ Et at >
<Pays>USA</ Pays>

</ Addr esse>

</ Achet eur >

21. Same Moddl, Attributes Instead of Elements

<Buyer Party
| D=" KEEN"
Name="Maynard James Keenan"
Roon¥" 505" Bui | di ngNunber="11271"
Street Name="Ventura Bl vd."
City="Studio City"
State="California"
Post al Code="91604"
>

22. Granularity Conflicts

<Addr ess>
<Street Address>11271 Ventura Bl vd. #505</ Street Addr ess>
<City>Studio City 91604</City>
<CountrySubenti ty>Cali f orni a</ CountrySubentity>
<Count r y>USA</ Count ry>
</ Addr ess>

<Par t yNanme>
<Fami | yName>Keenan</ Fani | yName>
<M ddl eNane>Janmes</ M ddl eNane>
<Fi r st Name>Maynar d</ Fi r st Nane>
</ Par t yName>

23. Assembly Mismatch - Separate Customer and Order Documents

<Buyer Party>

<| D>KEEN</ | D>

<Par t yNanme>
<Nanme>Maynard Janes Keenan</ Nane>

</ Par t yNanme>

<Addr ess>
<Roon>505</ Roone
<Bui | di ngNunber >11271</ Bui | di ngNurrber >
<Street Name>Vent ura Bl vd. </ Street Nane>
<Ci tyNanme>Studi o City</ G tyNanme>
<Post al Zone>91604</ Post al Zone>
<CountrySubentity>California</ CountrySubentity>
<Count r y>USA</ Count ry>

</ Addr ess>

</ Buyer Party>

<Or der >
<Buyer sl D>91604</ Buyer sl D>
<Buyer Party>
<| D>KEEN</ | D>
</ Buyer Party>
<Or derLi ne>
<Li nel t en>
<Bookl t en»
<Titl e>Foucault's Pendulunx/Titl e>
<Aut hor >Unbert o Eco</ Aut hor >
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<l SBN>0345368754</ | SB\N>
</ Bookl t enP
<BasePri ce>7. 99</ BasePri ce>
<Quantity>1</Quantity>
</ Li nelten>
</ Or der Li ne>
</ Order >

24. Conceptual Incompatibility

<Addr ess>
<Latitude direction="N'>37.871</Latitude>
<Longi tude direction="W>-122. 271</ Longi t ude>
</ Addr ess>

25. The" Not So Fast" Casesthat Might Even Validate

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

<Buyer Party>
<| D>555-22-1234</ | D>

<Addr ess>
<Roon»>505</ Roon®
<Bui | di ngNunber >11271</ Bui | di ngNurber >
<Street Nane>Ventura Bl vd. </ St r eet Nane>
<Ci tyNanme>Studi o City</ G tyNanme>
<Post al Zone>91604- 3136</ Post al Zone>
<CountrySubentity>Californi a</ CountrySubentity>
<Count r y>USA</ Count ry>
</ Addr ess>

26. Validation Does Not | mply Interoper ability

o 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

o Suppose the document validates against the recipient's schema

o 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

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

o Thisisagood argument for industry standards/ reference models/ in your conceptual models or using XML
vocabularies that represent them in authoritative ways

27. The Big I deas of Document Engineering

o 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

o 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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o Businessestry to differentiate themselves but tend to do thingsin similar ways — and the fundamental requirement for
mutual intelligibility leads to regular patternsin documents and business processes

e Using XML schemas to encode the models of both the documents and their associated processesis attractive for both
theoretical and practical reasons

28. Document Exchangeisthe Mother of All Patterns

o Document exchangeisthe "mother of all patterns” for business models, business processes, and business information

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

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

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

29. The Mode Matrix

Computer
Manufacturer -

Dell's Application
Interface

Granularity

e <rsdelment [P
ame="DateSent” KA

el pe="y5d:date"> :
d ’ UBL Order

A term that ) UBL Order ; :
denotes a day_ Schem : ~ Document

of the year Instance

CONCEPTUAL
MODELS PHYSICAL MODELS IMPLEMENTATIONS

Abstraction

30. The Document Type Spectrum
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o "Publications' or "Narrative" Document Types
o Examples: Brochures, user guides, technical manuals, ...
e "Transactiona" Document Types

o Examples: Purchase orders, invoices, payment instructions, ...
o "Hybrids'

o 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

o Examples: Catalogs, encyclopedias, ...

31. The Document Type Spectrum —" Publications'

Authored by people

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

Heterogeneous in structure and content

Wesakly datatyped — "just text"

32. The Document Type Spectrum —" Transactional Documents’

o Created mechanically
o Few and somewhat arbitrary presentational characteristics
e Homogeneous in structure and content

o Strongly datatyped

33. Systematic Variation in Document Types Across the Spectrum
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Instances more heterogeneous on narrative end
e Typesare"broader" and more descriptive, less prescriptive on narrative end

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

o 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

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

34. Dictionaries, Encyclopedias, and Reference Books

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

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

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

35. Encyclopedia Entry
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PAEparcs feees SkMmanicngg whal has peen recerded,

Avcousling infgrmarian van be developed for any Eind
ol orgastzetion. moi fest Boe prvasely cwnsd, proflzeek-
ing busiressss, (Ine Branch ol Accountieg denls wilh Lhe
exdhomue aperdfiong of eatire nations. The rewainder of
1his anicle, however, will be devwgled primarily W bas-
Tl aaCouniing

The amizie /5 dividad indo che FNawing saonlaas

Meiincume 4
Probderas of mensurépwenn
Mendparmal goounring §
Cnst finging &
Dimpiioution coss asdbysis 3
ﬂ.u.l'gr!-lr:.' plaaning dmd perfarmance tepating &
Coan amg profis analysks 7
e purposi s of sezope img nwcms 7
Biolisgraphy &

e S —

The babitines ars amitaly divided e current [abali-
1wy and nancurren liabilities. Mo amesunts pavabie 16
e e iyt sl toowmts payalde) o oimplerees
(wages pagabde]. of W pavernmenly fawcs payable) ane
included arnomg e currenl habilives Moncerrent liahil-
TUES ComaisL mainly of amounis payable o hoklem of the
campany's longerm bonds and such ems a obligaiwns
e Pl:_yﬂ'; urdel CONBpAny pERZN. .

The diference bevenen the iodal of ihe curresl aseces and
ithe sl of (e curieon habiincs & teown as nel curmeni
wwwein, aOr workipg @pical

The ownens” eguaty of 8 US company i Jivided between
pald-in cupiial amd retamed eormings. Paid-in capital rp-
resenie the amounts paid La The carporatian in eschange
Jar ghares af the coviypany s prefemed and Sommon sk
The majper part ol ths, the capslal past e by 1he com-
min ahirchaklers, 15 wsually diveded incn two parts, one
reprewrnling the par vablue, or cuased value, i the shares,
182 alker represenlifig the &ccels over this amoind ke
difgaal of retaried sarmiags 5 Yee difereser briwcen the
Mot carmod by the company in the pas god the dive
deneds thay have been digntaced (o gbe gomers

A chight|y differene bycabdown of the gwnen squly is
wied in moy of cominental Evope and im ciher pans of
the warld, The cassfcation diringuither boiwesn 1Ras
amodinis thal cannel be disributed eacept 88 pan of a fer
mal bgundalian al all ar part af the company {capilal aed
legal rescives) and thase ampoumis thay ase sl festrcied
in thie way (free reserves and wndistibuged profies).

4 sinpie Dafanee sheet & shown in Table 1. Because
bz o moes of Lhiy balamse sheel represanl (%0 dilfenem
Hpechs of the wame eniily—lhe damporalion's capital—
the dlals prusl abedys be wentical Thus @ thangs in the
anweinl for one iBm musl aleap be sccompanied by
an J:qud1 chagge m some oaher arm. For coampic, o the
vumpany payd MU to ane of i wade credilon, the cash
bulagee will go dawa by 54D, and 1he balince in Beounly
payable will go dawn by the sime amount.

The ifgome seatemend.  The Compony wses ils #ocls Lo
praduce goods and wrvirs. Ha suooos depernds on wieiber
Wl ons wise of lucks 1 ihe asachs it chooses 1o hold and in
tite ways i ases |bese amsels a0 poduce goesds and sprvices,

The company's FUCCess is rieasured by the amoemt of
profin it earns— that B, the growab o decling in its stock
of useety Fem gl sources ciber than cosmnbwtians of

36. Oxford English Dictionary — Typical Entry

Lramem
CEUETY

23]
IR DR
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Abbreviate (ibri'vidt), 2., also 5-7abreviate.
[f. ABBREVIATE g2/, a.; or on the analogy of vbs.
so formed ; see -aTE. A direct representative of L.
abbrevidre ; as ABRIDGE, and the obs. ABREVY, re-
present it indirectly, through OFr. adregier and
mid. Fr. adrivier. Like the latter, addreviare, was
often spelt a-dreviate in 3-7.] To make shorter,
shorten, cut short in any way.

1530 PaLsGr., I abrevyate: I makeathyngeshorte, Yeabrege.

1628 Bacon Essays xxiv. gg (1862) But 1t is one Thing to
Abbreviate by Contracting, Another by Cutting off.

+1. ¢rans. To make a discourse shorter by omit-
ting details and preserving the substance; to

abridge, condense. Obs.

a 1450 Chester PI 1. 2(Sh. Soc.) This matter he.abbrevited
into playes twenty-foure. 1593 GREENE Conny cafching 1L
16 The queane abrewated her discourse. 1637 RaLeicH
Maromet gq Abreviated out of two Arabique writers trans-
lated into Spanish. 1673 MaNLEY ..’nfgnur pref., I have
omitted several Matters .. contract and abbreviated
Others.

+b. To make an abstract or brief of, to epitom-

ize. Oés.

¢ 1450 TrEVISA Higden's Polyckr. 1. 21 (Rolls Ser.) Trogus
Pompeius, in hys x]4 mj] bookes, allemoste of alle th::r storyes
of the worlde, whom lustinus his disciple did abbreuiate.
1603 Frorio Mentaigne (1634) 627 To reade, to note, and to
abbreviate Polibius. 1648-9 7he X :'ntgdann Weekly Intelii.
gencer Jan. 16 to 23 The high court of Justice did this day sit
again concerning the triall of the King. The charge was
brought in and abreviated,

+¢. Marh, To reduce {a fraction) to lower terms.

Obs.

1796 Mathem. Dict. 1. 2 To abbreviate fractions in arith.
meuc and algebra, is to lessen propartionally their terms,
or the numerator and denominator.

37. Procedures, Palicies, Laws, and Regulations

o Usually mostly text, created and used by people

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

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

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

Page 16 of 58

e Making thistype of content computable or executable is ahuge R& D area (XML standards like XACML, policy

engines and wizards, expert systems)

38. Code of Federal Regulations

§121.131

{2) The system has & means of com-
munication by private or avallable
public facilities (such as telephone,
telegraph, or radio) to monitor the
progress of each flight with respect to
its departure at the point of origin and
arrival at its destination, Including in-
termediate stops and diversions there-
from, and malntenance or mechanlcal
delays encountered at those polnts or
stops.

(b} The supplemental alr carrier or
commercial operator must show that
the personnel specifled in paragraph
{a) of this sectlon, and those it deslg-
nates to perform the function of oper-
ational control of the aireraft, are able
to perform thelr required dutie=.

Subpart G—Manual Requirements

§121.131 Applicahility.

This subpart prescribes require-
ments for preparing and maintaining
manuals by all certificate holders,

[Doe, No. 6258, 290 FR 19196, Dec. 31, 1964]

B121.133 Preparation.

{a) Each domestic and fag alr carrl-
er shall prepare and keep current a
manual for the use and guidance of
flight and ground operatlons person-
nel in conducting lts operations.

{b) Each supplemental alr carrier
and commercial operator shall prepare
and keep current a manual for the use
and guldance of flight, ground oper-
atlons, and management personnel in
conducting its operations.

(¢) For the purpose of this subpart,
the certificate holder may prepare
that part of the manual containing
maintenance informatlon and Instruc-
tlons, In whole or in part, in printed
page form or microfilm,

[Doe. No. 6258, 280 FR 19186, Dec. 31, 1964,
as amended by Amdt. 121-71, 35 FR 17176,
Nov. 7, 1870])

39. Catalogs

14 CFR Ch, | (1-1-89 Edition)

(2) Be In a form that Is easy to
revise;

(3) Have the date of last revislon on
each page concerned; and

(4) Not be contrary Lo any applicable
Federal regulation and, in the case of
a flag or supplemental alr carrler, any
applicable forelgn regulation, or the
certificate holder's operatlons specifi-
cations or operating certificate.

(b} The manual may be in two or
more separate parts, containing to-
gether all of the following Informa-
tlon, but each part must contaln that
part of the informatlon that 1s appro-
priate for each group of personnel:

(1) General policles.

(2) Dutles and responsibilities of
each crewmember and appropriate
members of the ground organization
and in the case of supplemental alr
carriers and commercial operators,
management personnel.

(1) Reference to appropriate Federal
Aviatlon Regulations.

{4) FMight dispatching and operation-
al control, including procedures for co-
ordinated dispatch or flight control or
flight following procedures, as applica-
ble.

{5) En route flight, navigation, and
communication procedures, Including
procedures for the dispatch or release
or continuance of flight if any item of
equipment required for the particular
type of operation becomes inoperative
or unserviceable en route.

(8) For domestic or flag alr carriers,
appropriate information from the en
route operations specifications, Includ-
ing for each approved route the types
of alreraft authorized, the type of op-
eration such as VFR, IFR, day, night,
ete., and any other pertinent informa-
tion.

(7) For supplemental air carriers or
commercial operators, appropriate in-
formation from the operations specifl-

cations, including the area of oper-
atiane antharizad the tvnes of alreraft
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Many different types

e Some are extracted from ERP system or product database
e Often contain a mixture of structured and unstructured content

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

40. Software " Man Page"
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PWD(1)

NAME

Page 18 of 58

PW

pwd ~ display the pathname of the current working directory

SYNOPSIS

pwd
DESCRIPTION

pwd prints the pathname of the working (current) directory.

If you are using esh(1), you can use the dirs builtin command to do the same job more quickly; but
can give a different answer in the rare case that the current directory or a containing dircctory was me
after the shell descended into it. This is because pwd searches back up the dircctory tree to report the
pathname, whereas dirs remembers the pathname from the last ed(1) command. The example below il
trates the differences,

example% cd fusr/wendy/january/reports
example % pwd
/usr/wendy/january/reports
example % dirs

“/january/reports

example% mv /january “february
example % pwd
fusrfwendy/february/reports
example % dirs

“fjanuary/reports

example %

pwd and dirs also give different answers when you change directory through a symbolic link. For ex:

ple:

example® e¢d /usr/wendy/january/reports
example® pwd

fusr/wendy/january/reports

example % dirs

“/january/reports

example % ls -1 /usr/wendy/january

Irwxrwxrwx 1 wendy 17 Jan 30 1983 fusr/wendy/january -> fusr/wendy/1984/jan/
example% cd fusrfwendy/january

example % pwd

fusriwendy/1984/jan

example % dirs

fusr/wendy/january

'ﬂ]n: pgthnames of files mounted with the Automounter can also change if the file is not used for a certe
tme interval (the default is five minutes). To prevent this, set the environment variable AUT
MOUNT_FIXNAMES. See automount(8) for more information,

SEE ALS()

cd(1}, esh(l), awtomount(s }

41. Home Blueprint
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Live in Luxury

s This luxurlous home is intreduced by a — 1
siriking facade, Arched windows and 2 - "
maijestic eniry accent the succo finlsh.
An alternate brick esteriar i1 inclded
wilh the bluepeins.

A graceful curved stairway 15
showcased in the grand lwo-story foyes,
which is flanked by the formal rooms.
The spaclous living room launts an
irndting fireplace. Tnahle doors at the
rear choss off the -l.l!jl.'lirlirl_ studhy, which
hae furcticingl built-in ﬂlvl:lnﬂ

The central family room boasts a
second fireplare and hwo sets of French
doors that open to the backyand,

& full paniry &nd a range island with an
eating bar uiler exira sieage and work
space in the roomy kitchen, The
amached breakfast oo is dramatically
wnrresumied |'r|.' i ndows.

The SpaCious master su e a nrl threa
secondary bedrmams are [ocated on Uw
wppir Moo The master bedroom offers
dhunl walk-in closets and a skedighted
private buth with pedin vanities and an
oval spamib, A sacond bach services the
yecondany bedrooms. The iﬂ.lJI‘ll."J'f'_l' oA
is convenienty incated on the upper

[Che o

»

'“I:I.Jr E L '\'\'EI I
Plan CH-360-A _
BRdrAME: 4 Balhs: 2%
Lining Area:
Lipper fon | 2354 e it
M 1oz KCERS
Taotal Living Area: 2 TN
Haraerrgnt L EIBag. .
Grmpa _ AR2Ea .
Exfarior Wil Framing: 2
Foundat|am Options:
Diay gl Sasement
Standand haserant
Eﬂ?ﬁg}ur HIrll'l!uJ:l’l‘lull’.i’.l"l:ﬂ"IThﬂ £
A, SEin ERANEIY DGR B aendate e wer ¥l ) n ’ |
BLUEPAINT FRICE CODE: 0 MAIN FLOOR -
Tt OROER THIS BLUEFAINT, B - PAICES AND DETAILS
186 ALl FOLL-FREE 1-800-547-5570 Plan CH 360 P‘ ON FAGES 113

42. Recipe
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Chicken Quesadillas

These Tex-Mex favorites are a Southwestern version of a grilled cheese sandwich.

2 tsp vegetable oil

11b boneless, skinless chicken breasts

1/2 tsp freshly ground black pepper

1/4 cup chopped fresh cilantro

1/4 tsp ground cumin

8 flour tortillas

2 Thsp vegetable oil

1/2 cup shredded Monterey Jack cheese
1/2 cup shredded Cheddar cheese

4 oz canned chopped green chiles, drained

Heat 2 tsp oil over high heat in a medium skillet. Cook chicken, cilantro,
pepper and cumin in oil, stirring occasionally until chicken juices are clear.
Shred chicken into small pieces, mixing with cooked cilantro.

Brush one side of a tortilla with some of the 2 Tbsp oil. Place oil side down
on a platter. Arrange 1/4 chicken mixture and 1/4 of each cheese over the
tortilla. Top with 1 oz. chiles. Place another tortilla on top. Brush it with
more oil. Repeat until you have 4 quesadillas.

Carefully slide the quesadillas onto a hot grill over medium coals. Grill
uncovered 4 minutes, turn, and grill 3 more minutes. Cut quesadillas into

four wedges each.
Serves 4.
SERVIMNG SIZE 4 weadges
Calories 585 Calories from fat 245
Fat i7g Vitamin A 10%
Saturated 20 Vitamin C 14%
Cholasterol S0mg Calcium 2%
Sodium 930mg Irer 2%
Carbohydrate 499
Dietary Fiore 29
Proteln 0g

Distary Exchanges: 2 starchfbread. 3 medium-fat meat,
1 vegetabile, 1 skim milk, 2 fat

43. Transaction Documents

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SI M S%20Courses\lec...

Page 20 of 58

4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services

o Printed or electronic forms

o Dataintensive, designed to capture and present small information components

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

o Few and somewhat arbitrary presentational characteristics

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

44. Tax Form

oo Tt of [ Tracsiry  Inemsl e Savios

Ferm Incotme Tax Return tor Single and
1040EZ Joint Filers With No Dependents . 2003 G s 24 s
Labal [ P T [F— Taaw wocial s ity romber
abe :
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Iabel, L Hremwes akieess inmled Al el B i bises 8 P 0 B s o * 7 iy *
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45. The Data/Document Chasm

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SI M S%20Courses\lec...

Page 21 of 58

4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services Page 22 of 58

o It'sobviously acontinuum... but transactional and narrative documents have traditionally been analyzed with different
disciplines and use different tools, terminology, and techniques — little intersection

o Very different intellectual and domain roots
o "Document analysis' for narrative documents: literary criticism, graphical design; electronic publishing

o "Datamodeling" for transactional documents: philosophy, linguistics, systems analysis; data automation

46. " Document Analysis' Methodology Summary

o Scope: One document type at atime

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

Heuristic rather than formal techniques

Descriptive "text encoding” to capture idiosyncratic aspects of instances

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

47." Data Modeling" Methodology Summary

o Scope: multipleinterrelated document types

o Reusefocus: identify the overlapping content in transformationally-related document types or in "base" and
"extended" document components

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

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

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

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

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

o ldentifying the presentational, content, and structural components and defining their relationships to each
other

o ldentifying "good" content components
o Designing, describing, and organizing components to facilitate their reuse

o 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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Business process analysis begins with an abstract or broadly scoped perspective on business activities
Emphasizes "Does this work from a business perspective?’

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

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 atechnical perspective?’

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

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

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

Task analysisis 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 Analysisand Modeling: Meeting in the Middle

Document Engineering unifies four different disciplines or methods of analysisthat until now have had little
intersection

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

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

Thisisrepresented in the Model Matrix as "meeting in the middle"

Document Engineering is a systematic approach for "getting to the middle"
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Granularity

CONCEPTUAL
MODELS PHYSICAL MODELS IMPLEMENTATIONS

Abstraction

52. The Document Engineering Approach
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Analyze the
Context of Use

Document.
Models

Granularity

Analyze the
_ Document
Components

CONCEPTUAL
MOBELS PHYSICAL MODELS IMPLEMENTATIONS

Abstraction

53. Three Typesof Information In Documents
¢ Weneed avocabulary to classify different kinds of information that we find in documents and sets of data
o Content —"what doesit mean" information
o Structure—"whereisit" or "how it is organized or assembled" information

o Presentation —"how doesit look" or "how isit displayed" information

54. Presentation I nformation

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

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

o 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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~ Centered, Bold

-

11. Modeling E-business Documents and Priﬂésﬁes

Copyright © 2002 Robert J. Glushko

SINMS 290-4, 26 February 2002

I

dot point

1. Plan for Today's Class < Left align, Bold
« W 1 ' I
What 1s a 'model'? < — Tincent
+What is a 'metamodel?4¢— —  ————=
*Why do modeling?¢— ﬂf__,,:_-:_f::ll--’.’__'f,r”
*Disciplines for mndclingff:::_,fff"" ,_,f"
«Just enough UML «— f_,..f’

*XML as a modeling notation &~

o Presentation can indicate structural or content information:

Page 26 of 58

o "Copyright © 2002 Robert J. Glushko" has different formatting than the title, indicating that it is another

candidate component for analysis

e But can also conceal it:

o 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

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

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

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

57. But Sometimes Rules Can't be Extracted

¢ No access to source formats or source code

o Rules may beinaccessiblein source formats ("override" formatting in word processors instead of style tags)

o Rulesdon't exist or are inconsistently followed (author has "fontitis' with "ransom note" presentation style)

58. Correlations or Conventionswith Presentation | nformation

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

o Typesizeisusualy correlated with the structural hierarchy
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o Content types can have characteristic layouts or text attributes
o Adjacency can suggest a semantic relationship, like that between figure and caption

o Presentation order is sometimes semantically significant

59. Presentationsthat Mask Content Components

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

Addr ess:
Li ne 1:
Li ne 2:
Cty: State: _ ZipCode:

e But"line1" and"line 2" are presentation labels that are not useful for any purpose other than printing out an address
label

e They are not candidate content components

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

60. Generated or Derived Components

o "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

o 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]

[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|

62. Tables[2]

o A tableisasystematic pattern of relationships among content, structure, and presentation information, typically
represented in a set of embedded rectangular grids

o 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 elementsinteract

o Most tables (90% of them?) follow regular matrix or structural patternsin 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

o A transactional document typeis often little more than atable (of items ordered, purchased, shipped, etc.) with some
additional information about the parties to the transaction

o A table embedded in another document might be best understood as a " mini-document type" of its own, especialy
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when the "containing" document type is more narrative than transactional

63. Analyzing Tables

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

« 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

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

64. The Trouble With Tables

e Theobvious and optimal analysis of the information in atable isin terms of these content relationships:

<Cour ses>

<Cour se>
<Ti t| e>Docunment Engi neering</Title>
<I nstructor>d ushko</ I nstructor>
<Schedul e>MW 2: 00- 3: 30</ Schedul e>
<Locati on>Sout h Hall 202</Location>

</ Cour se>

<Cour se>
<Titl e>XM. Technol ogi es</Titl e>
<l nstructor>M 1| owski </ | nstructor>
<Schedul e>TTh 2: 00- 3: 30</ Schedul e>
<Location>South Hall 110</Location>
</ Cour se>

<Cour se>
<Title>Secrets of Consulting</Title>
<l nst ruct or >Downes</ | nst ruct or >
<Schedul e>Th 12: 00- 2: 00</ Schedul e>
<Location>South Hall 205</Location>
</ Cour se>

</ Cour ses>

65. The Trouble With Tables[2]

« 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

o 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, €tc.)

e So what you typically get is something like:

<t abl e>
<r ow>
<cel | >Docunment Engi neeri ng</cel | >
<cel | >A@ ushko</cel | >
<cel | >MW 2: 00- 3: 30</cel | >
<cel | >South Hall 202</cell>
</ row>
<r ow>
<cel | >XM_ Technol ogi es</cel | >
<cel | >M | owski </ cel | >
<cel | >TTh 2: 00- 3: 30</cel | >
<cel | >South Hall 110</cell >
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</ row>
<r ow>
<cel | >Secrets of Consulting</cell>
<cel | >Downes</ cel | >
<cel | >Th 12: 00-2: 00</cel | >
<cel | >Sout h Hall 205</cell >
</ row>
</t abl e>

66. The Trouble With Tables[3]

o 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 atable

« 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

o Periodic Table (http://pearl1.1anl.gov/periodic/defaul t.htm)

67. Structural Information
e The"whereisit..." components
o Physical piece of adocument (e.g. table, section, title, header, footer)

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

e The structure also provides a framework for presentation

e Structures are often hierarchical - one component can contain others

68. Structural View of aLecture Slide
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Header

/

11. Modeling E-business Documents and Processes

SlideNumber Copyright ® 2002 Robert J. Glushke
STMS 2904, 26 February 2002

I'\Lll Plan for Today'sClass - |

| *What is a 'model? S
i *What 1s a 'metamodel'?
|| SticeTitle "_h}f_d'ii_' modeling? | . [Bulletpoints
*Disciplines for modeling
«Just enough UML

|
| XML as a modeling notation -~

|
I
—— SlideDescription |
I
I

o Each lecture has asimilar structure: slides, each containing bullet points, each of which contains the content, which is
different each time

o The structure of each dide isthe 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.

o 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

o Content components are the "nouns" in our documents or sets of data— things like "topic,” "summary," "name,"
“address,” "price"

e Thesearethe"what isit..." components

70. Content View of a Lecture Slide
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LectureNumber
Y

S

4 A
| 11.|Modeling E-business Documents and Processes

Copyright © 2002 Robert J. Glushkeo|
- |

LectureTheme

SIMS 2904, 26 February 2002 AuthorName
1. Plan for Today's Class
*What is a 'model'? — [ slideTheme

*What is a ‘metamodeiwjﬂffﬁ .
*Why do modeling?« /
*Disciplines for mndslmg |" —

*Just enough UML| 4
* XML as a modeling notatlonla

o Concentrate of the meaning of the numbers and text that is | eft after we've isolated them from the presentation and
structure

71. Analyzing " Possible Values®

o lItiscritical to capture any rules governing the possible values for a component

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

o Determine who can control the value sets (internal [Manufacturer part #s] vs external [Bar codes])
o Patternslike regular expressions are often useful but not sufficient for validation

o Andif the set of possible valuesisn't well motivated, fix it in your component design

72. Code Sets

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

e ThelSO code setsfor 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 M od€l

e Thesimplest or minimal information component model is aglossary — alist of the words used to describe or name the
"things of significance" and what they mean

o Thissimple datamodel isaugmented as attributes or characteristics of the significant things are identified and
recorded

o Themodel isfurther developed as relationships or associations or links between the "significant things" are identified
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and recorded

74. The M odeling Artifacts

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

e Thereisanatura progression that yields some overlap or correlation between them as later artifacts refine or
consolidate earlier ones

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

75. Harvesting Components

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

e A practical way to do thisfor each document or information source being analyzed, create atable or spreadsheet
containing the candidate component and the metadata useful in understanding and distinguishing it from other ones

76. Example Har vest

o Example harvest from Course Syllabus project at UC Berkeley (Cracraft and de Larios-Heiman, 2005)
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Announcement Text the content of an announcemant

Announce mentDate gDate the date on which an announcemeant is posted
AssignmentAssignmentDate gDate the date on which an assignment was assigned

AssignmentDuslate gDate the date on which an assignment is due

AssignmentLink URL a link to extra information about an assignment

ClassDate gDate aday onwhich class is held

ClassEvent String something special that's happening on that class day (uiz, exam, assionment due, &
Classlecturer String the initizls of the instructor who is lectuning for a particular class
ClassSlidesLink URL a link to the slides for aclass

ClassSlidesPrintableLink URL a link to a printable set of slides for a class

ClassToplc String the topic for a particular day of class

CourseMestingBuldingName  String the bullding in which class meets

CourseMeatingDay Enurmeration a day onwhich class meets (Monday, Tuesday, Wednesday, Thursday Friday)
CoursaMestingEndTirme gTime the tirre at which a class ends on a particular day
CoursaMestingRoomNumbear  String the room number in which class meets

CourseMestingStartTime gTime the time at which a class starts on a particular day

CourseName String the narme of the class

CourseMurmber String the deparmental designation of the class

CourseCvernyew Text a description of the course

DepatmantMame String the narme of the department in which the class is listed
EnmllimentLimitations String a description of the people who may enroll in this coursa

GradingArea Enumeration an area on which class grades will be based (assignments, participation, quizzes, mic
GradingMotes Text extra information about grades

GradingPercentage number the percent which a given grading area counts towards the final grade
HomePagel pdateBy String the: inltials of the parson who updaked the home page of the class wabsite
HomePageU pdatelDate glate the date on which the course home page was last updated

Instructor ParsonalNarme the narme of the instrucior

InstructorDepartment String the department in which the instructor holds an appointment (doug has two)
InstructorEmsil String the emall address for the instructor

InstructorOfficeBuilding String the bullding where the instructor has hisfher office (doug has two)
InstructorOfficeNurmber String the office number of the instructor (doug has twa)

InstructorPhons String the phone number of the professor

InstructorPhoneType Enumeration the type of phone number for an instructor (home, offica, cell, etc.)
InstructorsEmail Errail collective email address for instructors of a course

InstructorType Enumeration Professor, TA, efc.

InstructorWebsiteLink URL the link to the website of an instructor

Reading TextbookAcmnym String the acronymwhich refers to the textbook fromwhich the reading derves
Schaedulel pdateBy String the initials of the parson who updated the schadule

ScheduleU pdateDate glate the date on which the class schedule was updated

TextbookAuthor PersonalNarms the author of a textbook

Textbookl SBN String the ISEN of a textbook

TextbookL ink URL a link to an exiermal website with informnation about the textbook
TextbookPublisher String the publisher of a textbook

TextbookPurchaselink URL a link to a website where students can buy the extbook
TextbookRequirnd Enurmmeration whethar or not this textbook is required (can be regquired, recommended)

77. What M etadata to Record About Candidate Components

o What attributes about each type of content might we record in our analysis?
o Names/synonyms/homonyms (what it is called)
o Definition (what it "means")
o ldentifiers
o Cardinality/Optionality (occurrence rules)

o Restricted values, code sets, defaults
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@]

(¢]

@)

Data Type (text, numbers, date, video)

Relationshi ps/Associations (participation in structures)

Origin (Isthis new information, or from some other source? Who maintainsit?)
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

Information
Elements

Analyzed Documents
or Applications

Page 34 of 58

3 4 5

o 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

e Thegoa isto combine components that are synonyms (different names for the same meaning) and to distinguish any
homonyms (same names for different meanings)

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SIM S%20Courses\lec...  4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services Page 35 of 58

o Itisdesirablefor aset 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

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

o Arethe differences between the proposed components substantive or stylistic? (writing or encoding style)

o Arethedifferences'rea" but "unimportant" to users or applications? (spurious precision)

79. Seek Semantic Clarity and Precision

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

e Inanarticletitled "What'sin aName?' (http://www.vertaasis.com/articleswhats 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

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

o Logical names—aformat 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)

o Physical names — the format required by the implementation technology for the model

o "The expense of resolving ambiguous business terms over and over on adaily basis palesin comparison with the
expense of NOT realizing that there is an ambiguity in the term"”

o Farish's example: "Shipping Container"

80. Consolidation Example

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SIM S%20Courses\lec...  4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services

Data
AssignmentAnswers
AssignmentAnswers URL

Assignm entAssignmentDate

AssignmentDescription
AssignmentDueDate
AssignmentDueTime
AssignmentDescriptionURL
AssignmentPercentage
Assignm entStatus
AssignmentTitle
BuildingName
BuildingRoomMNumber
ClassDate
ClassDescription
ClassDiscussionLeader
ClassHoliday
ClassLecturer
ClassTitle
ComponentDescription
ComponentTitle
CourseCatalogDescription
CourseDescription
CourseDescriptionURL
CourseTitle
CourseNumber
CourseNumberSuffix
CourselUnits
CourseWebsite
DepartmentCode
DepartmentWebsite
DepartmentName
ExamDate
ExamEndTime
ExamPercentage
ExamStartTime
ExamType

81. Normalization

Src

255 290m

206

214, 208a, 208b, 290m

202 206 247 208a 208b 255 290m
255

202 206 214 208a 290m

280d

214

202 214 247 208a 208b 290m
202 206 214 244 290m

202 206 214 244 290d 290m

202 206 208a 208b 255 290d 290m 214 247
208b 214 244 290m

247

202 290d

202 206 244

202 206 208a 208b 244 247 290d
208b

208b 214 290d

244 290m

202 206 208a 290d

208a

202 206 247 208a 208b 214 244 235 290d 290m
202 206 247 208a 208b 214 244 255 290d 290m
244 290d 290m

202 244

280d 290m

214 244 247 2904

290m

206 290m

202 255

202

202
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o Normalization— Applying techniques for reducing redundancy and increasing integrity in information models

o The consolidated list of unique candidate componentsis equivalent to INF in relational theory

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

sensibly)

o Components that are functionally independent of each other are separated and their bi-directiona relationships

are recorded

82. Nornalization Example
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Property Term Noun  Reg eati R on O

Dtqact Clans

o Torm
Suakfier

Atiche Reading

Artche Raadng Typa

Asticls Faading Titke

Articks Reading Source

Artiche Reading Publisher

Articls Reading Publsh Duls

Acticle Asading AL

Artiche Feading Authos

Askgnrmest Tise

ASkGrmest Dascription

Assignimaet URL Dasenption

LIt L Dhats AdRigaeTent

Assignment Date Due

Appignmeet Anywary

Assignment LRL Angwers

Assigniment Tima Dus

Asnignrmest Parceniage

Assignment Status

A v

Case Rsadng Tile

Case Asadng Mhamber

Case Readng Capyighl Year

Lomposant Toe

Componant Description

Comgarant Maitng

Course

Courte Cataleg Descrighion

Caourse Dascnption

Counss Dascnption URL

Coure Titke

Course Bhamber

Course Mamber Suff

Course Unilts

Courne Wisbaite

Course Course Soteduby

Course Departrent

Coure Qrading Criteria

Courte Roaacar

Course FHasowron

Courss Syflatus

Caurss Taeaching Tasm

Courte Taxibaock

Taem

Coda

Taxt

Taxt

Texd

Dals Tierm
Ijerifier
Pamonal Name

AP

Taxy
Taxy

-

danitfiee
Dusti Tieves
Dhaln Tierm
T
Ijerifier

- Y-

Diata Tierm 0.1
Murrmtic 0.1
'

- P P

Course Schadule 1.

B A EEE s S
DD aaD -

BIE Tygs UBL Dufiniton

ABE [Ressing byps that consists of & single articks o chaper, 88 Spposed 15 0 webaile of 0 salection from
course bexhook. Artiche Readings can eher be in resders, handouts, or posled on bne

HRE Definas Artaols Rassng byps: handout, reades, posted ol

BEE T of Adticle Rlaadng

BEE Tite of nowrcy of Aricle Reading. wuch as & emal, magasios or book

BREE Publstar of Aricls Reasdng's source

HBE Publish dale of Astich Readng

BEE LRL for cnling Articls Readings

ASBIE  Asscciales an Author with an Article Reading

ABE ‘Singie Assigrmani to ba presented o class

BEE T of tha Assgerman

BEE Asiigirmanl instruchons

ARE Link b Assigreranl natructions f By have Beah podbed elewiens and are nol induded in the Fyilad
scherma

BBE Date 50 which an ARRigrerant B Sdaigfad

BBE Date cn which an Assigrerant & dus

BRE Axpigrrmen] snywery.

HBE Link b Assigreran] attwers I hay have been posted slbawhans and ans not included i the sylabus:
wcherta

BRE Tiven Bl wihich &N ASSgRment & dus. If Time i§ not provided, the Sefaull is the EBeginning of the mesti
ot which the Assignment s dus

BEE Patcand vilug of the Asxiigamant b sbudents’ lolal asaignment grade

BEE Defnes whester in Gracded. Ungraded or Opticnal

ASBIE W the A with a R

ABE A Wrapper classes tor Assignmants

ASHIE A 7 with Assig

ABE Reading bype [hat consists of a single law case.

BEE T of Case Roadng

BEE Numbar of Case Reading's coss

HEE Yaar in which case is decided

ABE A grouping of Meelings with in the Mestings Bst

BEE Tew of tha Cormpanent

AR Description ol the Componant's Ihames

ASIIE Asgooiales Mesling with Componant

ABE -

BRE A dancripton of tha coume

BRE a description of [ha courss

BAaE o 10 3 desoription of the course

BREE \he rarme of the clast

BBE Ihe dapardmantal desgnation of the claws

BEE meltl, ex ALY

BBE ihe mumiser of units of credi thal stedents can anm for & class

BRE i el B3 LR aedaie for (he conrse

ASBIE

ASIE

ASBIE

ASBIE

ASBE

ASBIE

ASBIE

ASBIE

83. Informal Normalization with " Core and Contexts"

¢ 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

« 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

« 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]

o Wecreate 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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Component Modeling Using Contexts

85. Core and Contexts[2]

o 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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Component Modeling in “Contexts” Style
To Represent Specialized Components

86. Core and Contexts[3]

o Thisapproach captures both the core semantic overlap as well as alot more without bringing in any unnecessary
information
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Components Modeled in “Contexts” Style
Can Capture Common Semantics

87. Modeling with Contextsin the Course" ecosystem” (Garvey et al
2003) [1]

o Simplified depiction of "core" course and its contexts
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CourseName
Department
CourseMNumber
Units, Format
Restrictions

Description _ __ _Instructors

\ ~
. ~
Course A //‘*
- "~
s~
A
~

Days

Location . .
EnrollmentCapacity “Core” )
CCN ::

________ rFJ
FinalExamTime Rl T~ s

Info / Semester
Tmm— - - Offered

Partial Model of a “Course™ and its Contexts

88. Modeling with Contextsin the Course" ecosystem” (Garvey et al
2003) [2]

o Course catalog assembled from core + catalog context
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COURSE CATALOG

Description
-~ Ins

— \ /

“Core™ -~

Semester
Offered

o o m— = =

Component Assembly for
“COURSE CATALOG”

89. M odeling with Contextsin the Course" ecosystem” (Garvey et al
2003) [3]

e Schedule of classes assembled from core + schedul e context
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Description Instructors

SCHEDULE N f paN
OF CLASSES Course ORI
CCCDI‘ET':' l'\ -FJ..I ,
———————— -~ :
Schedule \ N -

Info / Semester

Offered

_——— e o o

Component Assembly for
“SCHEDULE OF CLASSES™

90. Document Assembly

o Document assembly isthe process of creating amodel of a document type — hierarchical and nested — by drawing on
the "pool" or library of content and structural components

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

o Assembly order can differ whenever there is abi-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

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

« 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

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

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

« No automated reuse of information; you need to submit events to multiple calendars or copy events from them
o Each calendar has a different event submission form and a different model of an event

e Typica of problemsthat 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

SIMS
Website
UC BERKELEY CALENDAR NETWORK ___T.———
SYSTEM ARCHITECTURE
SIMS
Galendar

T

f_.—._-—-_‘_‘_‘_%\ =EIME Event Data /=
\H""""—-—'—"""'#/-n— SIMS Event Query ——
— <SIME Event Data /> ——
UG Barketoy UCE Calendar
Central Management
Evant Aeposiary ——— UCE Event Query —— Toal
——— <UCE Event Data f> —»
\H‘-—-‘_—____;-\-—FJ‘ <UCE Event Data f=
<Pacific Film Archive @
Ewvent Data /- ug Blerbée:ﬂl_.'
alendar
Pacitic Film
I I ;
A5 FFA Archive U Berkaioy
Evant DB Evants S Websits
‘.._...-"'"-'-__

93. Event Calendars: Harvesting and Consolidating Components

o Don't befooled by collection of presentation info in Business School event creation form accessed from here
e Synonyms:

o Start Date

o Commencement
¢ Homonyms:

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

o Category / Type (digoint domains. events, attendees)

94. Event Calendars Consolidated Table of Candidate Components

E2 Microsoft Excel - Third2 CompositeCalendarData.xls

Element Name |Glossary Name

Cal Performances Location Location

Location

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

o From thismodel we can assemble any of a set of related document types for different varieties of event calendars

96. Event Calendars. The Conceptual M odel (Smplified for the Tutorial)
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event

title [0..1] : string

type [0..1] : string
description [0..1] : string
identifier [1..1] : string
priomty [1..1] : string

Yecurrs

frequency

cardinality [0..1] : integer,
measure [0..1] : string

97. Event Calendars: Assembly

gvenf calendar

calendar

narne [1..1] : string
owner [0..1] : string

fime caldndar

time period

start date [0..1] : string
end date [0..1] : string
start tirne [0..1] : string
end tire [0..1] : string
duration [0..1] : string

0.1

af fime

OCCUITENCE
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# locafion ealendar

location

phyrsical location [0..1] : st
call nuraber [0..1] : string

o Different types of calendars can be assembled from the same conceptual model by starting at different entry points
and following the associations

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SIM S%20Courses\lec...  4/7/2005



Document Engineering: Designing Documents for Transactions and Web Services Page 48 of 58

calendar

nare [1 1] @ strngz
owret [0.1] : strmg

avent calendar

*

fim dar
event * location
ot besical location [0.1] : str
t:.f'FIE [D]] :strjng Call murmder U, 1] SiNg

desenption [0.1] : shng
identfier [1.1] ; st
pricmty [1.1] : sih

start date [0..1] : strng
end dafe [0.1] -strmg
start tome [0..1] : sinng
e tires [0.1] : string
duration [0.1] : strng

frequency

cardimality [[1.1] - mteger
measue 1117 : string

3 Different Calendar
sccurrence Document Assemblie

98. Implementing Modelsin Document Engineering

o Many of theimportant patterns for Document Engineering are used when encoding assembled document models as
XML schemas

e Thisisatwo-stage process: encoding assembled document models as physical ones, and then applying formatting or
style transformations to create instances with desired properties

o 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

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

99. Schema Encoding Rules Might Cover ...

e The choice of normative schema language

« Naming and construction of elements, attributes, and types
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o Modularity, namespaces, and versioning
¢ Embedded schema documentation

o Handling codes/enumerated lists

100. An Event Calendar Instance

<Cal endar >
<Event Cccur r encelLocat i on>
<FrequencyNureri c>1</ Fr equencyNuneri c>
<FrequencyMeasur e unit Code="days" >1</ FrequencyMeasur e>
<Event >
<l dentifier>Tutorial #3</Ildentifier>
<Titl e>Docunment Engi neering: Designing Docunments for Transacti ons and Web Servi ces</Ti
<Type>Tutori al </ Type>
<Descri ption>Bob G ushko's Tutorial at QOASI'S Synposi um </ Descri ption>
<Priority>Hi gh</Priority>
<Partici pati on>
<Ti cket Requi r edl ndi cat or >t rue</ Ti cket Requi r edl ndi cat or >
<Char geStruct ur e>
<Fee>i ncl uded in registration</Fee>
<Descri pti on>Depends on the flavor of registration</Description>
</ ChargeStructure>
</ Participation>
<Speaker >
<Name>Robert J. d ushko</ Nanme>
<Affiliation>University of California, Berkeley</Affiliation>
</ Speaker >
</ Event >
<Locati on>
<Physi cal Locati on>New Ol eans Marri ott </ Physi cal Locati on>
<Websi t e>
<URL>ht t p: / / ww\. oasi s- open. or g/ event s/ synposi um 2005/ </ URL>
</ \Website>
</ Locati on>
<Qccurrence>
<St art Dat e>2005- 04- 24</ St art Dat e>
<StartTi me>13: 30: 00</ St art Ti me>
<EndDat €>2005- 04- 24</ EndDat e>
<EndTi ne>17: 00</ EndTi ne>
</ Cccurrence>
</ Event CccurrencelLocat i on>
</ Cal endar >

101. Example 2: Composite Travel Service

file://C:\Documents¥%20and%20Setti ngs\gl ushko\M y%20D ocuments\SIM S%20Courses\lec...  4/7/2005



e bl it ——

- —— - !

LI - = -

- = willn

Document Engineering: Designing Documents for Transactions and Web Services

Com posite Applications
Single user experience

* Interactive, transactional

* Leverages application

- z logic from multiple
[T epe w—— ] LW =3 ‘:i‘t"g mm‘-

o Document Engineering is essential in the design of composite applications and services

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

o Arethere constraints on "composed services' based on extent of semantic overlap?

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

102. Composite Travel Reservation Service Scenario [1]

Page 50 of 58

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

travel preferences and constraints.

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

o 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.
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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.

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

o 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.

o At some appropriate point the TRAVEL SERVICE proposes alist of feasible flight and hotel combinationsto
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.

o At some appropriate point the TRAVEL SERVICE proposes alist 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 [9]

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

o Providesthe 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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Sequence Diagram for Composite Travel Service

mffabumﬁnn.?;

for customer i ) restaurant
~L customear fravel sarvice airline service hotal sarvice service

registration

profile informatiai [request]
ﬁgistratiun confirmation [confirmation)

search for flight, _ _request for flight Jiotel and restaurant [request] *

hotel and

restaurant
guery fior flight sgﬂedule [query]
‘gsgunse for flight schedule [response]

F
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coflaborat
for fraw
Map service service

!

flight enqu

hotel engu

guery for distance to airport [query]

-
|
|
|
|
|
L

gsBanse far hotels [response]

J ight and hoftel combinations [request]
flight and hotel sgecﬂun [response]

F

response for distance to aipod [response]

restaurant
Engquiry

guery for distance to hotel [query]

-
|
|
|
|
L

<g&spanse for restaurants [response]

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| sl estaurants [request]
|

| testaurant selectign [response]
|

|_ 'gummag of zelection [response]

booking flight,
hotel and
restaurant

raservation for tgi [commercial transaction]

reservation for ﬂiit't [commercial fransaction]
'fight confirnation [commercial transaction]

reservation for hotel [commercial tra nigclic-n]
JjMEl canfirmation [cormmercial ransaction]

reservation for restaurant [request] >

[
|
[
|
|
[
|
|
|
|
[
|
|
[
|
|
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|
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« Named collaborations and transactions
e Arrows on transactions to indicate direction of document exchange

o Transaction pattern type as annotation in brackets.

108. Collaborations and Transaction Diagrams|[2]

Mext Stepis) Siages Trans. Comm. Description
Suecess  Failwe Custormar Trinwid Sarvica Aifing Servies
1) Reglstration [ 1 Inbanticn o regisber —_—————
% 2 Pravidie applicalion e
B 3 Complatad application —
l 2] 4 Confirm regisiration .
2) Sarvice Request  © 1 Fequest flight, holel, restaurant sarvica —_—————
l Tn C 2 Resquiesl acknowledpad .
'-3} Acuiring Quales  E al Riequies! price quales —_—
E a2  Provide quotes -
F b1 Riquies! price qualaes
l F b Provide quates -+
4} Selecling Service G 1 Provide catalog -
H 2 Salecl purchase —_—
L Acquining Cuctas al  Hequest ksting of resteurants [ocal to hotel

al Gl dlislancs
a3 Priavide distancs
a4 Pravide [sting

I 3

Resquest reganyation availability
b2 Pravide: ligling

-+
.
=

rs

l x B Salecting Sarvica

M 1 Provide calslog -
] 2 Salect purchags ——
Th Purnshisas [+] 1 Salec! and purchise Serdor .

&) 2 Provide recaipt -
P 3 Salact and FIIJI'G'IBSB BENYKDE
P 4 Proviche receipl -+
] 5 Salsct and purchase sendee
i 5] Provich raceipl : |

rE;. Lsonfirm H 1 Acknowlmige seleclions e —

ok Rollbeck I al Cancal restaurant
T a2  Cancel confirmation -+

b1 Cancal hoted

u b1 Cancel confirmation -+
W 1 Cancel flight ——
W c2  Cancel confirmation -

o Detailed numbering scheme to make it very useful asindex to later work products
o Color coding of actors (columns)

e Transition logic

109. The M odels
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Some teams missed some key requirement or instruction

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

Page 54 of 58

o 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™)

o 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

Business Transaction Name

Request Account Setup

Form ID PIP 1Al
Transaction Pattern Commercial Transaction
Initial Partner Type Customer

Initial Partner Role

Account Requester

Responding Partner Type

Travel Service Provider

Responding partner Role

Service Supplier

Preconditions Customer member of Travel Service
Begins when Account Requested

Ends when Account Created

Exceptions Account request rejected

Post conditions

Account Creation

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

« "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 aquery (3.1, 3.2, 5.1) and end with aresponse (3.7, 3.8, 5.4)."

o "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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Activity 4. Note: Please refer to worksheet
'SourceNames® (in this
workbook), for the actual
source names of columns
coded here as D1 to D28,

Element Aggregate Element Description D1 D2 D
Name Customer Name
First Name Y Y
Last Name Y Y
Middle Initial Y Y
Email-Address Y Y
Password Y

Credit Card Info
Credit Card Type
Credit Card Number
Card Expiry Date

Account Code Account code is provided to the Y Y
user on successful registration.

Departure airport/city Y
Departure DateTime

Departure Date Y

Departure Time Preferred at time of querying. Y

Scheduled at time of confirming.

Arrival Airport/city Y
Arrival DateTime
Arrival Date Y

112. Consolidating Candidate Components|[1]
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Component AL Type Transaction(s) Swimlane
Reservation Date Leaf Date/Time 14 5
Reservation Time Leaf Date/Time 15, 18, 26 5 7.9
Customer Address Agg UBL 1,2,10,12 1,1
Hotel to Restaurant Convenience Leaf Enumeration 1, 2 1,1
Customer Name Agg OTA 1,2,10,12, 24 1,5, 8
Customer Email Address Leaf OTA 1,2,10,12, 24 1,5, 8
Customer Fax Number Leaf OTA 1,2,10,12,24 1,5, 8
Customer Phone Number Leaf OTA 1,2,10,12,24 1,5, 8
Culinary Preference Leaf Enumeration 1, 2, 14 1.1,56
Max Restaurant Class Leaf Enumeration 1, 2, 14 1,5
Min Restaurant Class Leaf Enumeration 1, 2, 14 1,5
Billing Address Agg UBL 1,2, 20,22 1,8
Credit Card Number Leaf String 1,2, 20, 22 1,8
Credit Card Type Leaf Enumeration 1, 2, 20, 22 1,8
Expiration Date Leaf Date/Time 1, 2, 20, 22 1,8
MName on Credit Card Leaf String 1,2, 20, 22 1,8
Special Credit Card Numbers Leaf String 1,2, 20, 22 1,8
Dietary Restriction Leaf Enumeration 1, 2, 4 1,1, 3
Max Air Class Leaf Enumeration 1, 2, 4 1,1, 3
Min Air Class Leaf Enumeration 1, 2, 4 1,1, 3
Max Hotel Rating Leaf Enumeration 1, 2, 6 1,1, 3
Min Hotel Rating Leaf Enumeration 1, 2, 6 1.1, 3
Air Reservation Confirmation Number Leaf String 11, 22 5
Hotel Reservation Confirmation Number Leaf String 13, 20 58
Restaurant Description Leaf String 15, 18 56
Restaurant Email Address Leaf OTA 15, 18, 26 56,9
Restaurant Fax number Leaf OTA 15, 18, 26 56,9
Restaurant Phone number Leaf OTA 15, 18, 26 56,9
Restaurant Address Agg UBL 15,16,18,26 5,6,7,9
Restaurant Option ldentifier Leaf Number 15,18,19,24 5 7,8
Restaurant Class Leaf Enumeration 15, 18, 26 579
Restaurant Name Leaf String 15, 18, 26 57,9
Distance From Hotel Leaf Enumeration 17, 18 6,7
Customer Account Number Leaf Number 2,3 1,2
Air Booking Confirmation Number Leaf String 21, 26 89
Hotel Booking Confirmation Number Leaf String 23, 26 8,9
Restaurant Reservation Confirmation Number Leaf String 25, 26 89
Earliest Dining Time Leaf Date/Time 3, 14 2,5
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113. Document Model Assembly
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114. Summary

« "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

o Best practicesin 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

o 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"

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

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

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

« The methodology we've systematized for Document Engineering seems to be interesting, learnable, and usable
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o Threeyears of students at the University of California, Berkeley have contributed to its devel opment through courses
and research projects with the first author

« 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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