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Projects: Things you always wanted to know but 

were afraid to ask ….

• What requirements have lead to this solution and what is the 

background of these requirements? 

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

• Is everything documented and are all documents traceable?

• Are all project activities connected, assigned and registered, 

including interfaces?

• Are we compliant with all requirements?

• Does our product contribute effectively to the objectives of 

our client ?

• Etc…

SE offers a framework that gives answers to these questions.
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Systems Engineering complexity

Statement: 

“Complexity can be managed if the 

information is managed”

In real terms, applying SE is often seen as a project risk 

because of its reputation to be complex

Information management in the context of SE requires a methodology;

For this, ISO 15926 offers a framework (explicit, unambiguous, traceable)

ISO 15288 ISO 15926



Some characteristics of ISO 15926:

• Multiple views on data (design, engineering, operation, maintenance)

• Supports concurrent engineering

• Is meant for using standardized product data

• No duplication of data

• Based on system and function approach 

• Time labelling of changes

Objective of ISO 15926:  

“Supporting life-cycle processes and activities”

Integration of SE lifecycle data (based on ISO 15926)



Principle of life-cycle data integration 
(in accordance with ISO 15926)

Building blocks for defining a system (including projects):

Objects: Physical things, activities, functions, people, documents etc.

Properties: Characterises objects

Relations: Meaningful, semantical relationships between objects

authorbook

Year of birthISBN-nr

Is written by

Has aspect
Has aspect

integer

Has value

yyyy

Has value

Class of person
(ISO 15926)

Class of information
(ISO 15926)

Class of property
(ISO 15926)

Semantic relation



Lefthand object Righthand objectFact-ID

Data Integration by defining relationships between objects

(the Gellish language, presented in a Gellish Table)

Relationship

Meta data of a main fact:

• Unique identifiers lefthand, righthand

• Definition of lefthand object 

• Context of the fact 

• Status of the fact

• Source of the fact

• Language
• Begin of life date of the fact

• Modify date of the fact

“main fact”

Book Is written by author

Part of hierachie

structure of relations



Basic set of 15926 entities and Gellish semantic relationships:

SpatialLocation

Role

Class Of Feature

Class Of Compound

Class Of InformationObject

Class Of Organisation

Class Of Person

Class Of Event

Class Of Activity

Class Of FunctionalObject

Class Of Property

Class Of Physical Object

Class Of Individual

Entry for 15926 part 4 

(15926 part 2 entities)

Is a quantification ofIs quantified as

event is caused bycause of event is

Is whole foris a part of

Is subject ofhas as subject

Inverse Gellish relation

Example applicable

Gellish relation

is located at 

is approved by 

is made of material

is description of

is responsible for

Is author of

Is logically connected to

is physically connected to 

has aspect

Is location for

Is approver for

Is material for

Is described by

is responsibility of

Has as author

Is logically connected with

is physically connected with

Is an aspect of



Examples of ISO 15926-4 Reference Data Library

Class of Property: 
(specialization hierachie) Class of Physical object 

(specialization hierachie)

“A circuit-breaker in which the 

contacts open and close in air 

at atmospheric pressure.”
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Breakdown of SE complexity: project decomposition

Risk 

breakdown 

structure

Define objects ones, use many times

Each object has several properties and relationships with other objects;

this “cloud of information”, surrounding an object, can be captured and standardised

by an “Object Information Model” (OIM)

Relation

Object

property



6

25

75

200

300

Materialized

(catalog)
installed designed managed conceptualized

Amount of semantic relations

is a specialization of

is a part of

is classified as a 

has as aspect

aspect Is quantified as

aspect maps on scale

e.g.:

is physically connected to 

is using as connection material

is located at 

is presented on

e.g.:

is logically connected to

is a role of

requires function

e.g.:

can have a

can be a qualification of

shall have as aspect a

e.g.:

is objective of

Is responsible for

Is involved in 

is managed by

Making SE Object Information more explicit

SE information area



Breakdown of SE complexity:

Object Information Models based on a RDL
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Pump P102
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Individual pump

Building OIM’s and individuals using a RDL

specialization hierachie
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contract

role

Is context for

Has as initiator
Has as executer

role

organisation/ person
Is a role ofIs role of

state

Has actual state

Has superseded stateIs follwed by

SE-Object Information Model: Transaction and message

Document version
Has attachement

State is initiated by

Has sender
rolerole

Has receiver

Is context voor

Transmit date

Has property

Receive date

message

Type of  transaction
Is of type

transaction



Implementatie OIM “transactie”:

Gellish

relation

OIM 

object

OIM 

object

object



objective

cause effect

process

system

Is treathened by

Is a risk in the context of

Cause leads to Has effect

chance

Project stage

SIL consequence
Risk is mapped to

Risk is relevant in stage

Has aspect

SE Object Information Model: Risk

risk

Control 

activity

Risk is controlled by

measure
Life cycle 

activity

Remaining risk

Has as result

requirement

Is source of

Is subject of

status
Has aspect

Is source of



Implementation of OIM “Risk” (1):



Implementation of OIM “Risk” (2):

Relation to another OIM: “SIL graph”



SE Object Information Model: requirement and verification

Life cycle activity x
Has as source

Has superseded text

When calculating the light-level, a reflection factor 0,5 for the wall must be taking in count

The system has to be compliant with standard NEN-EN 12464
Has actual text

Is a requirement for
system  xrequirement x

Has aspect

Is verified by

person x

Is responsibility of

compliancy status

Project stage
Takes place in

Has as compliance criterium

Verification method

Has as  verification method

compliance criterium

Verification activity



Implementation OIM “requirement”:



ICT infrastructure consortium tunnel project
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Summary of managing information in the context of SE

• Start SE with identifying relevant Object Information Models.

• Structure the information needs of SE based upon these OIMs.

• Work up to reusable, generic OIMs.

• Make use of relevant standards.

• Draw up multidisciplinary project decompositions.

• Define your terms and definitions, make use of an existing RDL  

(CROW dutch civil object  library,  ISO 15926-4, Lexicon). 

• Distinguish types of things and individual things.

• Select an adequate “OO” information management tool.



• Thanks for your attention !
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