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Creating an innovative European Open Maritime Industry through facilitating the integration 
of standards into new business practices and services.



Information management  EUROMIND 
version: 1.2    22-04-2008 - 2

Agenda

• Business case

• Information management in the context of Systems EngineeringInformation management in the context of Systems Engineering

• Data Integration standard ISO 15926

• The use of the Generic Engineering Language (Gellish) in 
addition to  ISO 15926

• Example: implementation requirement management within the 
business case
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Business case:  characteristics

Contract : Design, Built, Finance and Maintain  
Term : Construction + 25 years maintenance
Start : 2007
Completion : end of 2012Completion : end of 2012
Cost : 500 – 600 million euro (NPV)
Financing : by consortium 
Payment : Availability Payment per period

• Pay for availability, not asphalt or concrete
• Penalties on Lane Closures and process failuresPenalties on Lane Closures and process failures

Required methodology : ISO 15288 Systems Engineering

Client focuses on auditing the Systems Engineering process of the consortium 
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Systems Engineering process issues

• Which requirements have lead to a certain solution and what is 
there source ?

• If this requirement were to change, what should be revised?

• Is everything documented and are all documents traceable?

• Are all project activities defined, related and assigned including 
interfaces?

• Are we compliant with all requirements?

• Does our product contribute effectively to the objectives of our 
client ?
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Information exchange issues

Th i t l 5000 t l l d i thi• There are approximately 5000 natural languages used in this 
world 

• Each discipline has its own jargon

• Information is stored in a proprietary format

• Systems (and people) work with 'implicit' information

P t t d d h f b i t li it d i• Present standards, such as for e-business, are too limited in 
scope 

• Etc….
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Systems Engineering (SE) complexity

From a information management perspective, applying SE is often 
seen as a project risk because of its reputation to be complex  

Information management in the context of SE requires new steps:g q p
ISO 15926 is a new step in defining, store and retrieve information

in an explicit, unambiguous, traceable way

ISO 15288 ISO 15926ISO 15288 ISO 15926
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A standard for explicit information integration and interoperability 

What is ISO 15926?

p g p y
(data exchange)

Standardizes:

• Terminology
• Information organization

H t t d h i f ti

Explicit information

• How systems connect and exchange information

Implemented using standards from theImplemented using standards from the 
World Wide Web Consortium (W3C)
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ISO 15926: How it Works
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POSC Caesar  (DNV, Norway)

ISO 15926 developing Projects (oil & gas and industry)

• Intelligent Data Sheet (IDS) Project, based on ISO 15926

FIATECH  (USA: plant owners, EPC contractors, software vendors)
• Accelerating the Deployment of ISO 15926 Project (ADI)

• Subproject: standardizing the use of Gellish/RDF as extension on 15926         
(by USPI Netherlands; use case: Systems Engineering 2e Coentunnel)

Strategy:
• Integration of IDS, ADI and Gellish projects
• Software vendors Bentley, Intergraph, Aveva and others will equip there software 

products with an ISO 15926 interface (for mapping to a façade).
• Façade software (ISO 15926 internet side) will be freeware, first products are ready.

ISO 15926 P t 4 RDL i d l d bl (f f h )• ISO 15926 Part 4 RDL is downloadable (free of charge).
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Objects: Physical thing, activity, function, people, document, requirement etc.

Fundamental system elements (according to ISO 15926 / Gellish)

j y g, y, , p p , , q

Properties: Characterises objects

Relations: Meaningful, semantical relationships between objects (“Gellish relations”)Relations: Meaningful, semantical relationships between objects ( Gellish relations ) 
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First step in using ISO 15926: project decomposition and classification

Taxonomy“Is classified as a” Taxonomy15926 Part 4
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15926 part 4 type of object Gellish relation 15926 part 4 type of object

Examples of applicable Gellish relations

15926 part 4 type of object
(left hand object)

Gellish relation
(approx. 100)

15926 part 4 type of object
(right hand object)

Physical Object is physically connected to Physical Object

Physical Object Has aspect Property

Functional Object is logically connected to Functional Object
Activity is performed by Roley y

Person is author of Information Object

Organization is responsible for Activity

Information Object is description of Physical Object

Compound is material for Physical Object

Feature is a part of Physical ObjectFeature is a part of Physical Object
Role is approver for Information Object
Spatial Location is location for Physical Object
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Examples of the actual ISO 15926-4 Reference Data Library

Property types Physical object typesProperty types 
(specialization hierachie)

Physical object types 
(specialization hierachie)

Has as 

“A circuit-breaker in which the 
t t d l i i

definition

contacts open and close in air 
at atmospheric pressure.”
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Example: implementation requirement management within the business case

Life cycle activity (e.g. specifying contract)
Is source for

Requirement text (e g The system has to be compliant with standard NEN-EN 12464)

Status (e.g actual)
Has aspect

Requirement text (e.g. The system has to be compliant with standard  NEN EN 12464)

Has actual text

Is a requirement for System x (e.g. Lighting system)requirement x (OIM)

Is verified by

person x Verification method x

Is responsibility of

Project stageTakes place in

Has as  verification method

Verification activity (OIM)

Has aspect
compliancy status

Has as compliance criterium
compliance criterium
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Implementation of Object Information Model (OIM)  “requirement”:
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OIM “verification activity” of this requirement
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Implementation issues of a data integration standard like ISO 15926

• Be aware of the internal and external level of data readiness• Be aware of the internal and external level of data readiness 

• Engineers are not used to work with explicit information.

E li it i f ti i l ti t k i th• Explicit information requires more selections to make in the user 
interface

The benefits of explicit information goes beyond the direct work• The benefits of explicit information goes beyond the direct work 
field of engineers

• Keep the modelers stuff away from users e g engineers• Keep the modelers stuff away from users e.g. engineers

• Implementation needs a strategy and a roadmap for each 
organizationorganization
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Thanks for your attention

“ one of the actions for next year is to extend the RDL and (demo) 
implementations of ISO 15926 with / in the area of shipbuilding ”

(USPI)
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Example: Applying the method making requirements explicit:
Requirement 365 as part of the contract:  Heating
“Heating system will consist of heat exchanger tube type suitable for thermal oil to hot water with pumpsHeating system will consist of heat exchanger tube type, suitable for thermal oil to hot water with pumps, 
piping, etc. to provide hot water to the central air handling units. Two pumps will be installed for circulating 
the hot water, each capable for  50% of the capacity”

“Implicit” heat exchanger requirement is made explicit using Gellish ( hit f t t 4 RDL)

heating system shall have as part a <1:1> heat exchanger
heat exchanger shall be performer of a exchanging heat between two streams
primary stream   shall participate in a exchanging heat between two streams

“Implicit” heat exchanger requirement is made explicit using Gellish (white refers to part 4 RDL):

p y p p g g
secondary stream shall participate in a exchanging heat between two streams
primary stream shall be qualified as a thermal oil
secondary stream shall be qualified as a hot water
heat exchanger shall have as part a pump system
pump system shall have as part a <2:2> pump 
pump system shall have as part a <1:n> pipe
pump system shall be performer of a providing hot water to central air handling units
pump shall be performer of a circulating secondary stream 
pump  shall have as aspect a pump capacity
pump capacity  shall be qualified as a 50% of the full heating system capacity
primary stream shall be a responsibility of a client
secondary stream shall be a responsibility of a contractor
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Applied on a specific area: traditional specifications  

Phrases are derived from existing class regulations but are not quoted as such 

“Loose” or “poor” qualifications are used, e.g. ‘suitable’, ‘fitting’, ‘matching’ 

Use of redundant terms 

Components are extensively specified, mostly with unnecessary details 

Parts of the specification are not consistent with other parts of the specification 

Solutions are specified without telling the context  and or Why

Prevailing requirements and/or design philosophy of client  are not explicitly stated g q g p p y p y

Requirements contains implicit information


