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Against idiosyncrasy in the development of 
ontologies

Total Pages

23 250101300Barry Smith Issues 
on 

ISO 15926-2 

RejectedEditorialMinor 
Technical

Major 
Technical

10 12091Issues on “Against 
idiosyncrasy…”
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Against idiosyncrasy in the critique of ontologies

• Issue based on material that is not present

• Issue based on the absence of material that is present

• Issue based on ignoring material that is present

• Alternative proposed without identifying a defect

• Confusing definitions with comments and examples

• Unintended meaning used as basis for issue

– But this does give an ambiguity issue

• Expecting terms to be parsable by computers and humans

• Misunderstanding the difference between a word and a term in the
ontology
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Moving on

• We respond positively to criticism and there is a formal process for raising 
issues. This is the best way we know to improve a standard.

• The accepted issues raised have already been fixed in a Work in Progress 
daft for a new version of Part 2

• We will seek further input from Barry and others as we develop the new 
version.
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Introduction and Agenda

• Shell in the Downstream has been undertaking a major programme to 
revise its business processes and its Downstream Data Model.

• The data model has used the ISO 15926 data model as its foundation and 
has extended it to explicitly support the information requirements of Shell's 
Downstream Business. The talk will cover: 

• Project objectives 

• Data modelling approach 

• Excerpts from the model 

• Lessons learned 
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Project objectives



7

What is the purpose of the
Downstream Data Model
Identifies the key objects of 
interest to the business and the 
relationships between them

Identifies the underlying 
transactions and relationships

Provides an integrated 
specification of the information 
requirements for the 
Downstream Business 
(independent of any systems)
Enables checking that the process 
model includes the processes for 
managing both objects and data 
about objects identified

Enables checking that the physical 
data model, user and System 
interfaces in applications, support 
the information requirements

Contributes to systems design
• Reduces Costs through reuse 

and reducing rework
• Supports integrated approach to 

MRD

Provides a basis for talking to 
application vendors about our 

information requirements

The basis for Management 
Information

• Helps ensures consistent use of 
Reference Data for consistent MI

The basis for working with 
industry standards bodies

Downstream 
Data

Model
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Scope

Procure Goods 
and Services

Provide HR, Financial, 
IT and Other Support 

Services

Manage 
Bulk
Hydro-
carbon 
Supply 
Chain

Manufa
cturing

Sell to 
Retail 
Customer

Sell to 
Business 
Customer

Manage 
Lubes 
Supply 
ChainSupplier

Evidence organized by Process 
Area

ISO 15926
(201)

Common Objects (37)

Time (104)
Properties (158)

Products and Materials (111)

Organizations  (222)

Locations 
(38)

Agreements 
(40)

Intentional 
Objects (11)

Movement (128)Retail (100)

Buy/Sell (82)

Transport 
Constraints  (174)

Manufacture 
(155)

Hydrocarbon Supply 
Chain (26)

Demand (6) Carrier (11)

Su
bj

ec
t A

re
as

IS
O

C
om

m
on

In
te

re
st

ISO 15926 as foundation

ISO 19107 (17)

Marketing (36)

CRM (39)

Total of 1760 
entity types

Data model developed by Subject 
Area
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Data modelling approach
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Starting points and Methodologies

• EXPRESS

– ISO standard data modelling language (ISO 10303-11)

– Using EPM’s Visual EXPRESS to develop

• ISO 15926

– Abstract data model designed to support large scale integration

– Based on 4D paradigm

• Developing High Quality Data Models (HQDM)

– A Shell developed data modelling methodology with a “middle out” approach

• The Boro Methodology

– A reengineering methodology that starts from data
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3D and 4D approaches to ontology

• Data model consistency is dependent on taking a common view of how to 
represent things across the business.

• Unfortunately there are many ways in which we can model the world.

• However, there are two main approaches, with on the whole minor 
variations, that dominate the philosophical literature. 

• I will call these the 3D paradigm and the 4D paradigm. 
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3D vs 4D + Extensionalism

time

sp
ac

e

Object extended 
in time

The past and the future 
exist as well as the present

1. Individuals extend in time as well as 
space and have both temporal parts and 
spatial parts.

2. When two individuals have the same 
spatio-temporal extent they are the same 
thing (extensionalism). 

time

sp
ac

e

The present

(all that 
exists)

Object 
passes 
through time.

1. Physical objects do not have temporal 
parts.

2. Different physical objects may coincide 
(non-extensional).
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Space-Time diagrams – an aid to analysis
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A game of football – some players

time

sp
ac

e

Football Match

1st Half 2nd Half

Player 1

Player 3

Player 2

Owen

Lampard

Gerard

Roone
y

Replaceable
Parts

Note: Some replaceable parts are roles
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A game of football – Roles

time

sp
ac

e

Football Match

1st Half 2nd Half

CaptainOwen

Gerard

Replaceable
Part/Role

Note: Some replaceable parts are roles
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A more practical example – Part 1

time

sp
ac

e

Supplier Organization

Customer Organization

End to end impeller replacement process

Request

Engineering

Purchasing

Delivery

Sales
Order

Impeller 
Replacement

Delivery
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Pump No 3

A more practical example – Part 2

time

sp
ac

e

Pump No 3 Impeller

Impeller 
Replacement

Engineering
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Activity
event

point_in_time

activity
participation

(RT) whole 

(ABS)
temporal_bounding

1

ending

beginning

(RT) part 

cause_of_event

caused 

causer 

involvement_
by_reference

involved 
1,1  thing

involver 

recognition
recognized 

1,1  thing
recognizing 

(RT) part 
possible_individual

(RT) whole 
possible_individual
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How about roles?

Shell’s Downstream Data Model (DDM) has extended 
ISO 15926-2 from 201 entity types to more than 1700 

Many different parties can be involved in buying and 
selling.

Some of these parties are defined in the Organization 
schema – this is shown on the next slide
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Roles as states

(AE)
responsible_individual

possible_
agent

state_of_
possible_

agent

LIFECYCLE_INTEGRATION_SCHEMA.arranged_individual

state_of_
responsible_

individual

9,4  state_of_possible_person

5,2  state_of_possible_organization

(RT) classified_by  S[1:?] 

(RT) classified_by  S[1:?] 3,3  class_of_state_of_possible_agent

3,4  class_of_state_of_
responsible_individual

14,1  participation_of_responsible_
individual

4,4  end_to_end_agreement_
process

successor  S[1:?] 

9,3  possible_person

9,2  possible_organism

9,1  state_of_possible_organism

LIFECYCLE_INTEGRATION_SCHEMA.physical_object

1,2  class_of_activity

1,1  possible_activity

2,3(1,11)

possible_computer_
application_system

performed_by 

can_do 

2,2(1)

5,1  possible_organization

2,1(14)
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These subtypes 
give us some of 
the parties in 
buying & selling

Buy and Sell parties

class_of_participation_
of_responsible_individual

business_role_in_
business_transaction

19,1  class_of_participation_
of_Shell_organization

20,1  class_of_supplier

20,2  class_of_customer

participation_of_
responsible_

individual

17,1  Shell_business_partnerstakeholder

shareholder

contractor

20,3  trading_party

23,5  employer

19,2  participation_of_Shell_
organization

(RT) classified_by  S[1:?] 

inspector
goods_receipt_clerk

dispatch_clerk

dunning_clerk

authoriser

purchase_requisition_
authority

purchasing_authority

originator
order_recipient

manufacturer_
or_supplier

buyer

agent
invoicing_party

21,1  relationship_
administrator

23,1  employee

participating_part_of 
2,1  responsible_individual
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Summary

• Data Models are ontologies, and we need to take more account of the 
work done in philosophical ontology in the development of data models

• The application of ontology can add considerable value to businesses in 
helping to provide data models that better meet business requirements
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