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ee--Business EnvironmentBusiness Environment

Make-to-
Order 

"Paradigm 
Wall"
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Basic Chemicals,
Computers

Machinery & 
Equipment,

Plant Infrastructure

MRO,
Office Supplies

Source: Forrester Research, February 2000

Engineered Products,
Source Metals, 

Specialty Chemicals,
Aerospace

Specifications

Catalogs
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ee--Business and SpecificationsBusiness and Specifications
"To buy books on Amazon.com, a consumer only requires a credit 
card ...  Buyers on MetalSite must specify the type of product &
create product specifications that drive the request for quotes 
(RFQ)."

Goldman Sachs, "B2B: 2B or Not 2B", February 2000

"The specifications and attributes that define products and 
services are vital to their purchase and sale … a core and central 
piece to the B2B e-infrastructure puzzle”

US Bancorp Piper Jaffray, “The B2B Analyst", September 2000
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Specification DocumentsSpecification Documents
• Documents – Communicates 

technical details of product 
expectations 

• References – Specific 
Requirements are located 
elsewhere in other documents

• Organizations – Published by 
large companies and industry 
organizations
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Specification DetailsSpecification Details

• Textual Data
• Essential 

Technical Details
• Open to 

Interpretation
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ee--Business Supply ChainBusiness Supply Chain
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Typical Supply Chain PartTypical Supply Chain Part

Graphical 
Geometry

Textual
Specification

� Defines tech
Requirements

� Indicates 
that other 
requirements 
are contained 
in referenced 
specs
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Typical Supply Chain SituationTypical Supply Chain Situation

Directly or indirectly
references 90 documents

Average of 10 pages
per documentThis single 

component part
� Only portions of each document  
are applicable to the specific part

� Documents often contain 
conflicting requirements

� Requirements can be ambiguous 
and subject to interpretation

� Numerous business processes 
dependent upon the details

It takes time to sort through the documents… it takes 
labor to do it right… missing the details can have 

significant impact on quality
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Current Supply Chain ImpactCurrent Supply Chain Impact
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ee--Business SuccessBusiness Success

…It’s harder than people think, and 
most of the enablers are about the 
“A” word: 

• Reduce errors to improve quality
• Codify processes to reduce labor
• Mechanize processes to reduce time
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XML XML –– The RealityThe Reality
"XML is a low-level format, roughly equivalent to IP in networking. 
IP is the Internet's foundation… But IP alone isn't enough. IP is an 
application foundation, not an application itself."

David Megginson, Leader of the initiative that created the Simple API for XML 

Robin Cover, Leader of effort to make XML a standard

"We must accept the cold fact that XML does not by itself 
enable automated interchange or information reuse."

"We need languages for expressing the relationships 
between different sorts of data…The semantic web will be 
revolutionary for e-commerce."

Tim Berners-Lee, Leader of effort to create world wide web
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ee--Business CommunicationBusiness Communication

Connecting Does Not Necessarily 
Mean CommunicatingCommunicating

When computer speaks to computer,
how does each interpret what the 

other means?
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ee--BusinessBusiness CommunicationCommunication

Develop a set of written instructions 
that would enable a 3rd party to 
reproduce a small, 10 brick Lego model
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Samples of Vocabulary UsedSamples of Vocabulary Used
• Reference point
• Long, thin
• Looking forward
• Place together
• Front, back
• Overhanging
• Centred
• On top of
• To the right of
• Over, under
• Bridge between
• Pointing to right
• Flat surface down
• Crossways
• At position
• Back from front
• Facing forward
• Abstract
• Begin over

• Align with
• Across, crosses
• For example
• Headed west corner
• Placed on
• Co-ordinates
• Horizontal, vertical
• Brick, piece
• Thin, thick
• Runs parallel
• Perpendicular
• Underside
• Flat bucket piece
• Layers
• Funny piece
• 1st, 2nd …
• Same orientation
• Equal to
• Knobs

• Rectangular
• Opposite direction
• Immediately to
• Layers
• Stacked
• Composed of
• Made up of
• Column
• Attachment site
• Right aligned
• Front left underside
• Forward most
• Open face towards
• Next
• Overlapping
• Edge
• Yellow
• Translucent
• Weird

• Pegs up
• Form
• Levels
• Attach to
• Counting from
• Flush
• On the end
• Long side
• Rests on
• Underside
• L shaped piece
• Adjacent to
• Largest
• Sideways
• Back to front
• Edges aligned with
• It is totally abstract
• Buttons up
• Orientation

If this is what it's like for a Lego model, 
imagine complexity for an aircraft engine 
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Actual eActual e--Business ScenarioBusiness Scenario

Melt Atmosphere = Inert Gas
Sulfur < 2.0%

Niobium < 0.5%

Melt Atmosphere = Argon
Sulfur < 1.7%

Columbium = 0.2%

Buyer's
Purchase Order

Seller's
Inventory

Is this a match?
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ee--Business Integration ChallengeBusiness Integration Challenge

Communicating

• Transaction Integrity
• SAP BAPI Adapters
• Oracle DBMS Calls

• etc.

• Transaction Meaning
• Vocabulary
• Thesaurus

• etc.

Connecting
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ee--Business Business –– "Communicating""Communicating"

• A key to the solution are business documents such as 
specifications
• There is a need to provide automation around the 

interpretation of the content in business documents
• Product specifications contain the attributes that define 

make-to-order products

• The solution requires a product with greater semantic 
richness than a database approach
• There is varying terminology, and organizations do not 

adhere to a global vocabulary
• There are complex relationships between the attributes 

(e.g., Argon and inert gas)
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IntelliDocIntelliDoc®® TechnologyTechnology

Authoring tool with 
common interface

Computer-Sensible
(IntelliDoc)

Human-Sensible
(English Text)

Manufacturing

Same "source" is 
used to provide 

both
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Research BasisResearch Basis

• NSF research grants for 
"Computer- Assisted 
Document Interpretation" 

• NIST contract to submit 
IntelliDoc technology as 
part of ISO 10303 standard 
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Spec: Text Spec: IntelliDoc

IntelliDocIntelliDoc®® TechnologyTechnology
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Business documents 
that contain both 

• data 
• logic 

that are sensible 
for computer
processing

IntelliDoc DocumentsIntelliDoc Documents
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IntelliDoc “Document”IntelliDoc “Document”

Definition: instance of 
a named container 
for semantic 
objects with data 
and logic

Domain LibraryOntology
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IntelliDoc Domain LibraryIntelliDoc Domain Library

Procedures

Characteristics Units of Measure

Controlled Terms

Tensile Air Cool

Yield 
Strength KSI

Semantic 
objects with 
vocabulary
and defined 
relationships
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Domain Library Domain Library -- RelationshipsRelationships

Gas
Flammable Gas
Inert Gas

Argon
Helium

Aliases Generalization/Specialization

Niobium
Columbium
Nb
Cb

Niobium is another 
label for Columbium Argon is a Inert Gas
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• Analyzer – reads document to identify key questions 
and business issues

• Configurator – generates comprehensive order/part 
spec by combining requirements

• Attributor – filters pertinent spec document 
requirements and provides attributes to other systems

• Translator – provides thesaurus of terminology and 
document vocabulary

• Comparator – matches and compares specs with specs 
and results with specs

• Author – enables creation of IntelliDoc documents with 
rules, attributes, etc.

IntelliDoc Software EngineIntelliDoc Software Engine
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Customer
Agreement

Part
Drawing

Standard
Practice

Order
Override Spec 1 Spec 2

Spec 3

Spec 4
Spec 5

Based on
Material & 

Rules

Order 
Overrides
or Unique

As Called 
Out on the

Order

Based on
Customer
& Rules

As Called 
Out on the

Order

RFQ or
PO

Virtual
Spec

Virtual
Spec

IntelliDoc Configurator IntelliDoc Configurator 

Virtual 
Spec

Semantically Combine 
Documents
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IntelliDoc Active DictionaryIntelliDoc Active Dictionary

Domain
Library

Item
567

ASTM
Spec 
123

Organization-
Specific 
Overlays

SellerBuyer

Registry/Repository
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IntelliDoc Active DictionaryIntelliDoc Active Dictionary

Melt Atmosphere = Inert Gas
Sulfur < 2.0%

Niobium < 0.5%

Melt Atmosphere = Argon
Sulfur < 1.7%

Columbium = 0.2%

This is a match!

Buyer's
Purchase Order

Seller's
Inventory
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Relationship with XML Relationship with XML 

Semantic

Syntax

Container

Transport

IntelliDoc

XML DTD

XML File

HTTP

Communicating

Connecting

1

2

3

4
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Domain Library Domain Library –– IntegrationIntegration
ERP 

Server

IntelliDoc Domain Library 
Server

XML File

HTTP

Trade Exchange
Server

XML Schema/DTD 
Server

Semantic
Translation

Syntactic
Validation Virtual 

Spec

XML DTD

1

2

3

4
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Business Application



36

Send Product
Definition
With PO

Enter Cert
Results

Data

Check
Results .vs.

Requirements

Create
Product

Definition

Enter 
Product

Definition

Print & Send
Cert of

Compliance

Generate
Cert of

Compliance

Determine
Order

Requirements

Existing Supply Chain ScenarioExisting Supply Chain Scenario

Buyer

Purchase
Order

Seller

Spec

Spec

Cert of
Comp.
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Basic MASS Supply PropositionBasic MASS Supply Proposition

Check
Results .vs.

Requirements

Create
Virtual
Spec

Enter 
Results

Data

Use
Virtual
Spec

Buyer

Seller

Purchase
Order

Cert of
Comp.

IntelliDoc
Software
Functions

Company &
Industry
Specs

Virtual 
Spec
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SummarySummary

• e-Business supply chains require 
greater automation of communication

• XML does not solve problem of 
automating communication by itself

• Intelligent document content addresses 
integration as well as collaboration


