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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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roduction

Building information modelling provides a concept for describing and displaying information required in the
design, construction and operation of constructed facilities. It can bring together the diverse sets of information
used in construction into a common information environment - reducing, and often eliminating, the need for
the many types of paper documentation currently in use.
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Building information modelling — Information delivery
manual —

Part 1:
Methodologyandformat——————————————————————————————

1 |Scope

Thig part of ISO 29481 specifies a methodology and format for the development of an information delivery
manual (IDM).

Thig part of ISO 29481 specifies

— a methodology that unites the flow of construction processes with the specification of the|information
required by this flow,

— aform in which the information should be specified, and
— an appropriate way to map and describe, the‘information processes within a construction life cycle.

Thig part of ISO 29481 is intended to facilitate interoperability between software applications lised in the
construction process, to promote digital ‘collaboration between actors in the construction prodess and to
proyide a basis for accurate, reliable, repeatable and high-quality information exchange.

2 | Terms and definitions
For the purposes of this document, the following terms and definitions apply.

21
actor
pergon, organization or organizational unit (such as a department, team, etc.) involved in a ¢onstruction
progess

2.2
building construction information model
BIM

shared digital representation of physical and functional characteristics of any built object (including buildings,
bridges, roads, etc.) which forms a reliable basis for decisions

NOTE “Building information model” is frequently used as a synonym for BIM.

2.3

building information system

system used to create, maintain, disclose or expire elements of a building information model

NOTE The components of the system can include actors, hardware (servers, clients, peers) and software solutions.

© 1SO 2010 — All rights reserved 1
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business process modelling notation

BPMN

notation for use in the development of business process diagrams that is designed to be readily
understandable by all business users

2.5

business requirement
requirement that describes in business terms what needs to be delivered or accomplished

2.6

business r|
statement t
operates or

27
exchange
ER

set of infor

lle
hat formally defines or constrains some aspect of the business, a rule under which an organizg
a policy or decision that influences a process

equirement

mation that needs to be exchanged to support a particular business requirement at a partig

process phase (or phases) / stage (or stages)

NOTE |

2.8
exchange
ERM
technical e

NOTE A
information s

2.9
functional
FP
unit of infor

2.10
interaction
representat

2.11

hformation delivery requirement can be used as a synonym for exchange requirement.

equirement model

pression of an exchange requirement expressed as a,schema

n exchange requirement model describes the binding\of an exchange requirement to a particular stan
ichema and version.

part

mation within an exchange requirement that may be fully specified in its own right

map
on of the roles and transactions relevant for a defined purpose

management communication

sharing info

2.12
model

rmation for a management purpose

representat

tion

ular

dard

ob-of a system that allows for investigation of the properties of the system

NOTE

213

Representation” is defined in http://www.businessdictionary.com/definition/representation.html.

process map

PM

representation of the relevant characteristics of a process for a defined purpose

© 1SO 2010 — All rights reserved
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214
role
functions being performed by an actor at a point in time

NOTE The role of an actor is determined by action and outcome and not by the profession or trade followed by the
actor.

215
schema
schema is a description of the formal structure of a defined set of information

2.1
transaction
conjmunication event that fulfils a relationship between two roles

3 |IDM (Information delivery manual)

3.1| Complete schema

A cpmplete information schema that covers all of the information required for all actors thrqughout the
congtruction process will be large and comprehensive. Such a schema'is relevant in defining all of the project
information needs for all business requirements at all life-cycle stages (see Figure 1), but it is not fhe way that
project information is usually delivered.

ement
\(‘3 +—

s e

K\
xO
s\c}b ,
D\ R
. ~Information

schema

Business

Life-cycle stage

Figure X—'The information schema supports all business requirements at all life-cycle stages

3.2| Breaking a complete schema to support requirements

It is more usual for information to be exchanged about a particular topic and the level of detail provided to be
driven by the life-cycle stage. The need is (generally) to support one business requirement over one or more
life-cycle stages (see Figure 2). This is a matter of deciding which components of the information schema
should be used to meet requirements.

© 1SO 2010 — All rights reserved 3
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3.3 Supporting the

Elements of the overall information schema are used in a building construction”information model (BIM)

Figure 2 — Need to support a business requirement at a life-cycle;stage

building information modelling

see

Figure 3). Hor a particular business requirement, only certain classes @f information are required. Multiple
objects are|derived from each class, each object having an identity (determined by a unique identifier) and a
state (deterfmined by the values given to each attribute of the object)xThe classes that support the business
requiremenf form a unique and identifiable schema.

INFORMATION SCHEMA

Schema

a schema is defined
by many/classes

Class

A scﬁhema specifies
many mofels

A class providés the
pattern for many object

[2]

Ve

~

Model

a model is populated

Object

by many objects

BUILDING INFORMATION MODEL

Figure 3 — Supporting the building information modelling
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To do this means that the set of information that needs to be exchanged to support a particular business
requirement in the relevant life-cycle stages must be established. This is termed an exchange requirement.

An exchange requirement provides a description of the information to be exchanged in non technical terms.
An exchange requirement may support the communication of object information enabling the construction and
operation of a project or it may support the communication of management information that controls the
project execution.

3.5

The)
seri

—Suppeorting-the-software-solution

technical content required by solution providers to support an exchange requirementcis pr
bs of units of information. A unit of information is termed a functional part.

A flinctional part provides the technical expression of information content as acosubset of th

info
3.6

Soff
use
con

Ap
soft
ther

3.7

Fun
pro
rule

'mation schema.

Supporting the construction process

ware solutions typically support users across several exchange requirements. Exchange requi
 to support an overall construction process. The connection{between exchange requirem
struction process is captured within a process map.

ocess map typically deals with the development of information within the boundary of a partic
vare view. It shows the roles of actors engaged in the process and references the transactio
n.

Defining the connection between IDM.c¢omponents

ctional parts are used together to create exchange requirement models. An exchange require
ides a version of the exchange requifement that can be understood by a computer. It includ

3

D

requirement.

3.8

The

Content in the specific’ DM
content in a specificCiDM will
describe the)need for information exchange between processes,
specify*how to capture the information needing to be exchanged between these processe

identify the actors sending and receiving information,

bvided as a

e complete

ements are
ents and a

Lilar topic or
ns between

ment model
bs business

which are computer interpretable*versions of the business propositions described in am exchange

define, specify and describe the information being exchanged to satisfy the requireme
point of the business process,
understood,

create detailed specifications of the information captured within exchange requirements
the development of software building information systems,

ensure that the information specifications can be made relevant to local working practices

© 1SO 2010 — All rights reserved
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3.9 Users of this part of ISO 29481

The main purpose of this part of ISO 29481 is to provide guidance for those who develop specific IDMs. Thus,
the main users are expected to be the IDM developers who create process maps, exchange requirements,
functional parts, exchange requirement models and business rules using knowledge elicited from end users
and solution providers.

Other actors will mainly be using the specific IDMs which are developed by using this part of ISO 29481. In
addition, some users of specific IDMs might identify needs for new IDMs and thus become users of this part of

ISO 29481.

These users include

— infi
ID

4 IDMf

pfessional IDM-developers and solution providers — according to very technical specifications,

brmation users, i.e. executive users and end users concerned with producing the conhtent off
Ms and benefiting from the result.

ramework

4.1 Ovelview

Figure 4 pr
other. The ¢

a) the co
specifig

b) similarl
analyst

pvides a generalized view of the main components used in ani{lIDM and how they relate to €
rganization of the components within the framework is basedon’two ideas:

mponents at the top layer of the framework relate to processes, progress through
ations in the middle layers and include application software elements at the bottom layer;

y, the components relate to industry practitioners at the top layer of the framework and to
s and programmers at the bottom layers.

<&

. 0 .
Process @}p | Interaction map

R\
ToST T 7T

N~

??9 Exchange requirements
RS

the

ach

Hata

ICT

?T?Tﬁﬁ??ﬁﬁﬁﬁﬁ?
4%#'.‘,1%#’%‘%

Functional parts . .

Figure 4 — IDM basic framework
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4.2 |IDM component header information

Each IDM component described below includes a set of administrative information that enables it, its current
author and its change history to be captured. Administrative information includes

— aname or title conforming to the naming rules given in this International Standard,
— aunique identifier,

— a change log that identifies creation or change made together with the author and date.

4.3 Description of the use case

Each IDM component shall start with a short plain language description of the use case the:IDM is|intended to
solve or about which particular topic or business requirement information shall be exchanged.

4.4| Interaction maps

The| purpose of an interaction map is to identify the relevant roles and transactions for a specific pyrpose. IDM
drays a distinction between the role “initiator” (makes a request) and<the role “executor" (effegtuates that
request). If there is such a relationship between two roles, it is termed a-“transaction”.

An interaction map identifies the relevant roles, transactions andinitiator — executor relations.

A tfansaction contains a set of exchange requirements that are exchanged for a particular pyrpose. The
transaction also stipulates the participating roles, point indhe life cycle and the sequence in which exchange
reqlirements should be delivered (if appropriate). A message is a populated information model ahd contains
datq. Attachments may be linked to messages.

In ah interaction map, all transactions needed for the handling of required contributions of relevant|roles to the
BIM shall be included. All transactions within the interaction map have a unique identity and name.

Usimg transactions, the business cooperation and communication requirements are defined. Use ¢f exchange
reqlirements (ER) is optional in transactions.

Using transactions, the contributions of relevant roles to the BIM can be controlled. For that jpurpose, in
spegific transactions, the following components can be added as attachments to specific messageg

— exchange requirement,
— exchange requirement model,
— window of authorization: in the context of a transaction an executive role (executor) can|access the

bdilding information system. The window of authorization describes what information in this
transaction by the role may be read or changed.

4.5 Process maps

4.5.1 General information

The purpose of a process map is to describe the flow of activities within the boundary of a particular topic, the
roles played by the actors involved, together with the information required, consumed and produced.

For representing process maps, the approach recommended is the BPMN. (Further information on BPMN is
givenin A4.)

© 1SO 2010 — All rights reserved 7
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a process map

sets the boundary for the extent of the information contained within the process,
establishes the activities within the process, and

shows the logical sequence of the activities.

The actual information that is within the process boundary is determined by the contents of the exchange
requirements specified in the process.

4.5.2 Con

All activities

tent

described within a process map should be related to the defined life-cycle stages as they ap

in exchange requirements' documentation.

A process 1

an
us

hap includes the following administrative information

the¢ exchange requirements that are within the boundary of the process,

overview that provides a comprehensive description of the overall process. lllustrations ma
bd to illustrate particular points within the overview.

4.5.3 Spegification of processes

In a proces
Each proce

Each procs
purpose of

5 map, all of the diagrams and sub-diagrams created for describing the process shall be inclu
5s within the process map has a unique identity and name.

ss within the process map is described in such detail as required. The aim is to describe]
he process to a reader.

4.5.4 Spegification of data objects

A data objg
(e.g. library
exchange r

Data object
description

ct is a named collection of data: It may be a collection of data available from an external so

bquirement).

that outlines their purpose and content.

4.5.5 Specification of exchange requirements

An exchang
information

e requirement is a particular type of data object within a process map that is located within
modelrole.

data) or it may be the datalexported from an activity to enable other activities to occur (e.g

pear

be

Hed.

the

rce
an

s that are not exchange’requirements shall have a name that is indicative of their purpose and a

the

Exchange r

NOTE

d 4 [T 4l Pt :
CUUITTITITTILS STidll Tidve UI1C TONOUWITTY

a name that is indicative of the purpose (haming rules are given in Clause A.3),

a description that outlines the purpose and content.

The description provided for an exchange requirement is expected to be more detailed than that given for a

general data object. The description can be reused as the overview description within the exchange requirement
documentation (described below).

© 1SO 2010 — All rights reserved
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A coordination point gateway is a named point within a process map at which the information from exchange
requirements is brought together to enable coordinated decision making to occur. Each coordination point
gateway shall have a name and its intended purpose should be described.

Decisions made at coordination point gateways may provide

without which further progress is not allowed,

a hard gateway at which all information shall be valid according to the exchange requirements and

4.6

4.6.

An

particular business requirement at a particular stage of a project. It is intended to provide a descr|

info
(arg
pro

An

info
prog

4.6.

An ¢xchange requirement contains the following information:

4.6.

The)
type

Pre

a soft gateway at which information may not be fully valid according to the exchangerg
but at which progress is allowed on the expectation that full validity will be provided Jater-

Exchange requirements

I General information

bxchange requirement is a description of a set of information that needs)to be exchanged t
'mation in non technical terms. The principal audience for an exchange requirement is th
hitect, engineer, constructor, etc.). It should however also bg,used by the solution provi
ides the key to the technical detail that enables the solution tolbe provided.

exchange requirement represents the connection between process and data. It describe

ess to be performed by another actor in the role of executor.

P Content

the life-cycle stage(s) for which.the exchange requirement is used; an exchange requiren
applicable to one or more life~cycle stages,

an overview that states-the aims and content of the exchange requirement using terming
familiar to the user.(The aim is that it should be understood by a person who needs to

what the exchange, requirement is intended to achieve but who does not need to know
how it is achieved: lllustrations may be used to amplify particular points within the overvie

B Information.units

of information or concept of interest such as the overall project, walls, windows, etc.

conditions for the exchange requirement are identified first. A precondition is an exchange

that

quirements

D support a
ption of the
e end user
der since it

s a set of

rmation from a process that has been performed by an actor in the role of initiator to enable a gownstream

ent may be

logy that is
be aware of
he detail of
.

information ‘required is provided in a set of information units. An information unit typically deals with one

equirement

stoutd-trave beemcompieted prior totheexecutionmof thecurrentexchange Tequiterment———

Information units are then broken down further to provide the following:

an identifying name,
a description about the information exchanged,

the identity of the functional part within which the detailed technical content of this inform
described,

ation unit is

the information which needs to be exchanged for the provisions of this exchange requirement to be

satisfied. This should include any special provisions, propositions or rules related to the information.

© 1SO 2010 — All rights reserved
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4.7 Functional parts

4.71

General information

A functional part is a description of a unit of information used by solution providers to support an exchange
requirement. It describes the information in terms of the required capabilities of the information model upon
which it is based. A functional part is fully described as an information model in its own right as well as being a

subset of th

e information model on which it is based.

A functional part focuses on the individual actions that are carried out within a business process. An action is
concerned with a particular unit of information within an exchange requirement. For instance, to exchange a

building mo

Each functi
of the actio
version. It
reusable wi

NOTE |
IFC 2x, a fun

4.7.2 Con

A functiona
text form.
should still

requirement.

NOTE )
the correspo

4.7.3 Tec

A functiona

del, it is first necessary to model the walls, windows, doors, slab, roof, etc.

bnal part provides a detailed specification of the information that should be exchanged-as)a r¢
n. This is both in terms of user description and also binding to a particular information schem

sult
a or

hay participate in several exchange requirements. Therefore, functional parts are.designed t¢ be

hin many exchange requirements.

DM is in principle independent of specific data schema such as IFC 2x3, IFC 2x4|or versions of XM
ctional part (FP) refers to an entity (object) or an attribute.

tent

part contains an overview that states the aims and content of the functional part in non technical

[he intention is that, whilst a functional part is primarily intended for solution providers, a
have an awareness of the content since they will be, using it in conjunction with an exchg

'he description of an information unit within an exchange-requirement may be derived from the overvie
hding functional part.

hnical information

part provides for a detailed breakdown of technical information. It describes in detail the ent

and properfjes required and how they are to be_¢onfigured.

The technid
reasonable

al information section is developed on the basis of a flow of events. That is, it also establish
sequence in which the entities and properties may be defined. Table 1 provides a list of what

given information includes.

Table 1 — Technical information in functional parts

iser
nge

w of

ities

BS a
the

Technical information Description
Description A detailed description of the information which needs to be asserted within the functional part.
Each individual data item is described in approximate sequence. An individual data item hefe is
considered to be an object and attribute or a property set and property.
Entity or A specification of the entity/attribute or property set/property combination that fulfils | the
property set or art information described or a reference to a functional part that provides results into that currently
considered.
Attributes and properties should also identify the datatype in which they will be expressed.
The convention defined within IDM for the expression of object/attribute/datatype and property
set/property/datatype is
— Functional PObject.Attribute - Datatype,
— PropertySet.Property > Datatype.
Mandatory/ Optional/ |An indication of whether, for the functional part, the information is mandatory (shall be
Required/ Excluded provided), optional (may be provided but is not mandatory), required (optional within the
information model but considered to be mandatory for this functional part) or should not be
asserted for this functional part.

10
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4.7.4 List section

The list section of the functional part provides lists of the names of the various components used. What these
include is described in Table 2.

Table 2 — List of components

Component Description

Entities The entities of interest within the current part

Datatypes Named types of data that may be used including labels, text descriptions, identifiers,

(defined, enumeration | enumerated ranges of possible values from which a selection should be made and|select types

and select) for alternative routing through a schema

Furjction Extended rules forming part of a schema that may be processed to validate ddta (such as
determining that a particular date is within the legal range of possible values for thdt month and
year)

Property sets Those property sets that are relevant to the current functional part

Fur]ctional parts Other functional parts whose services are used

4.7.6 Schema section

The| schema section provides the formal description of the functienal part as a subset of the informfation model

fronmp which it is derived, using the form and notation of the parentiinformation model.

Thig section is specifically for solution providers to guide their implementation development.

4.7.6 Example section

The
to p
that

4.8

Au
one
wol

Au
ider

example section includes particular examples that show how the functional part might be used
Frovide more detailed guidance to implemehters and may be used by them for preliminary testin
they are returning the correct results from their solutions.

Units of functionality

nit of functionality (UoF) is @ collection of application entities, relationships and property sets
or more concepts within a functional part or exchange requirement such that the removal
Id render the conceptsincomplete or ambiguous.

hit of functionality-can be used to capture the basic functionalities within a schema such
tification, etc. (See Figure 5.)

Functional part

. Itis useful
g to ensure

hat defines
of any unit

as naming,

TTT

Units of functionality

Figure 5 — Units of functionality within a functional part
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5 Implementing and validating IDM components

5.1 Exchange requirement model

An exchange requirement model is the technical solution of an exchange requirement. It is created from the
set of functional parts defining the units of information that support the underlying exchange requirement. (See

Figure 6.)

Exchange
requirement

. .Exchange

.ﬁ requirement

model

Functional
parts

Businessrules Validation tests

Figure,6'— Defining an exchange requirement model

Note that there is a 1:1 corrélation between an exchange requirement model and an exchange requirement.
Whilst the gxpression_ofan exchange requirement is completely independent of any schema or any partiqular
version of 4 schemaan exchange requirement model is schema dependent, due to the fact that it is created
from schenla dependent functional parts.

Exchange reduirement models are particularly significant as they are the IDM components that

— will be supported within software applications,
— form part of the model view definition that is certified,
— are the components to which business rules are applied,
— are the components against which validation tests can be applied.
See Clause 8 for information on how exchange requirement models are compiled from functional parts.

See Clause A.5 for information on model view definitions.
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Business rules

Business rules describe operations, definitions and constraints that may be applied to a set of data used

with

in a particular construction process. They enable controls to be applied to
— use of specific entities,
— attributes and properties that shall be asserted (or not asserted),

— values, ranges of values or value limits that should be observed,

Bus]

information schema itself. This provides the schema with agility so that, through the application

setq

Not
info

Bus

— dependencies between entities or attributes or attribute values.
ness rules can be used to vary the result of using an information schema without having to
of business rules to the same information schema, different local applications can_be defined.

b that it is possible to add to, amend or even delete business rules without affecting the
rmation schema.

ness rules should be expressed as formal propositions in térms of their actions or

change the
of different

underlying

exchange

reqlirements. However, they should be expressed in an appropriate coded form for specific actions on the

fung

An
type

tional parts that are contained within an exchange requirement:

bxample of a business rule expressed as a proposition is.the requirement that the area of a s

bace whose

is “executive office” shall be greater than or equal to 10:mZ2. In this form, it is applicable to the exchange

reqlirement. When applied to a functional part, this is coded in the logical form appropriate to th¢ manner in

whi

Ead
attri

How
set
use
bus

Thu

h the attribute or property is expressed.

h set of business rules is applied to an exchange requirement model. That is, the assertion ¢
butes or properties that are derived from the)functional parts can be controlled by a set of busir

ever, where a particular functional part’is used within a different exchange requirement mode
bf business rules should be applied. This can be seen from Figure 7 where a single functional
1 in two separate exchange requirement models. Each exchange requirement model has a sef
ness rules that may be applied-to the functional part contents.

s, an identified set of businéss rules applies to a single exchange requirement model.

f values for
ess rules.

, a different
bart may be
arate set of

© 1SO 2010 — All rights reserved
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Business Business
rules rules
(A) (=)
Exchange _ ) ) Exchange
rdquirement Functional requirement ¢
model model N
art
(A) > B) >
\ *

Business rd
application.
basis. How
requiremen
Each busin
wh

— a

within a property set,

an

It is recommended that’unique rule identifiers draw on local or global classification resources to guide

numbering.

Each busin

TTT

Units of functionality

Figure 7 — Applying business.rules

les are collected together into sets where each set is applicable to a particular understood lev
For instance, a global rule set may be applicable to all functional parts used in IDM on a gl

pver, a local rule set for use in a particular place (e.g. Norway) will only be applicable to exchg
models used in that place.

ess rule defined should have a unigueidentification that indicates
ere it was defined or who it wasdefined by,

evel of applicability, e.g.\is' it applicable to an entity, an enumerated data type or for a prop

index number orother sequential reference.

name by which’the rule will generally be addressed

bss rule should also have a unique name that provides a short indicator of its purpose. This ig

Bl of
bbal
nge

erty

the

the

Each business rule should include a complete formal proposition of its purpose. This will provide the logical
statement against which a coded form of the rule can be developed. Since the rule is expressed here as a

proposition,

NOTE
according to

14

the intent is that any rule or constraint language that is appropriate may be used.

the provisions of the IfcConstraintResource schema.

For example, when using IFC-based information exchange, it is probable that business rules will be expressed
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5.3 Validation tests

Validation tests are tests carried out on the information exported from a software application according to the
schema of an exchange requirement model. They are used to ensure that a stated exchange requirement is
being satisfied according to a set of applied business rules. (See Figure 8.)

Validation tests should be carried out using test files that have a known performance and that are specifically
designed to validate particular aspects of the exchange requirement model.

The values assigned to attributes and properties within a test file may vary between locations in which
validation tests are carried out. This is because different sets of business rules may be applied to the same
exchange requirement model in different places.

Valifation tests are applied for the purposes of

— verifying that the export of information from a business information system.-meets the quality criteria
set out in an exchange requirement,

— improving the quality of business information system solutions,

— providing metrics against which claims made for business information system performance can be
verified,

— making comparisons between business information systems fulfilling the same objecjives (when
compared using the same tests).

+tL"Exchange
:\®\$ requirement

N

@.. Exchange j

ﬁ> C)O ﬁ requirement
pFunctionaI model
General parts . Q
guidance

T T T T Application

specific

guidanc

Business tests Validation tests

Figure 8 — Providing general and application specific guidance
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6 General and application guidance

6.1 General guidance

General guidance is guidance provided to users about the extent and quality of the information that they will
need to prepare within a BIM for export according to the provisions of an exchange requirement. It provides a
preliminary statement of quality which, in conjunction with the application specific guidance, can be used to
define the quality objectives against which the performance of BIM users can be tested.

6.2 Application specific guidance

Application [specific guidance is particular guidance provided by building information system providers-or by
other third party information providers that describes how a software application meets the business ngeds
expressed py an exchange requirement. This may also include guidance on how to use the seftware in| the
circumstange of the exchange requirement and may also describe how the results are presented’ and applied.

Note that application software guidance is not provided as part of the IDM but is includedwithin the technical
architecturd as an important and related provision.

7 IDM development process

7.1 Propose an IDM development

A proposal fo undertake an IDM development is a preliminary stage‘that sets the scene for work to be done. It
is concerned with

— defining the scope,
— sefting the development approach,
— identifying resources,
— esfablishing a project plan.
7.1.1 Define scope
The scope [should set the boundaries for the work that is to be done and provide a continuing reference to

ensure thaf the work boundaries do not grow beyond a point at which the planned or available resolirce
ceases to be sufficient.

7.1.2 Establish the'development approach

The develpment approach selected will be determlned by the extent of information, software or gther
exchange régtirem W

7.1.3 Identify resources

Resources are the people who need to participate in an IDM development. Resources need to be properly
balanced between project management, development of IDM components and industry knowledge to guide
both component development and provision of software solutions. The balance of resources required will be
affected by the development route that is selected.
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7.1.4 Project plan

-1:2010(E)

The project plan sets the period over which the development is to occur, determines the tasks to be
undertaken, assigns the available resources and sets the deliverables required.

7.2

7.2,

The

Undertake an IDM development

1 General information

re are three approaches to IDM development:

7.2.

7.2,

Pro
soft

The)
dev

7.2,

This
dete

map.

Pro
con
it m
'to-1

The)
con

7.2.

Exc
exig

— process discovery;
— business rule customized;

— reverse engineering.
P Process discovery

R.1 General information

cess discovery is the conventional approach used in IDM development. It assumes that there ig
vare from which requirements may be mined or other exchahge requirements that may be cust

development approach is described below as a linear sequence. In practice, feedba
blopment stages and cyclic developments can be expegeted.

.2  Discover process
involves working primarily with industry<experts and specialist building information system

rmine the extent of the construction processes that are within the defined scope. The result i

Cess mapping usually requires, several cycles of development and review to achieve a

clusion. On completion, the(process map may represent the construction process as currently
Ay represent a proposal for an improved construction process. Whether to create an 'as-is' p
e' process is a decisigh'that needs to be taken as part of the development.

process maps_ wilh identify the 'packages' of data that need to be exchanged at various p
struction process./These are the exchange requirements.

.3  Create exchange requirement

hange' requirements should then be created. Wherever possible, they should re-use the

no existing
omized.

tk between

broviders to
5 a process

satisfactory
practiced or
rocess or a

oints in the

services of

ting functional parts. Only when absolutely necessary should new functional parts be created.

7.2.2.4 Create functional parts

Where new functional parts are needed, they should be created to provide added support to exchange
requirements.
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iness rule customization

Define business rules

The set of business rules that may need to be applied to further configure the exchange requirement should

be defined. These may be used to control properties to be asserted or values that can be assigned.

7.2.3.2 Business rule localization

Business rule localization assumes that an exchange requirement exists for the purpose required but that it
does not meet-theneeds-foruse-withina particttartocation—tocatiomrmay-beaptace (uuuutly, region; ctu.), a

project or a

framework of working agreed between organizations.

Business riile localization also assumes that the process map within which the exchange requirement is

defined exig

Business r
exchange r
may have d
location.

7.2.4 Reverse engineering

ts and that all functional parts that support the exchange requirement are defined.

les are applied to individual units of functionality within a functional part within’the context of
bquirement model to make it applicable at a particular location. Note that the ,same functional
ifferent business rules applied in the context of a different exchange requitement or for a diffe

the
part
rent

7.24.1  General information

Reverse erjgineering assumes that software already exists that’is capable of dealing with the information
exchange(d) required but that there is a need to specifically capture from that software the exchgnge
requirements that it can support.

The most [appropriate way of doing reverse engineering is to define the scenario that the exchgnge
requirement is to support and then work through the seftware application to provide the data.

7.24.2 Define scenario

Define the |scenario that the exchange requirement is to support. This should provide a detailed textual
description that can be used as the overview description for the exchange requirement.

7.24.3 Recover data

Working thrfough the defined/scenario within the software application, recover all of the data that needs t

specified to

For each da
should form

achieve a result within the application.

ta itenwrecovered, determine if it could be acquired from an upstream software application. If 3
part of the exchange requirement.

b be

o, it

7.24.4

Create exchange requirement

Create the exchange requirement using the defined scenario as the overview and the identified data within the
technical sections. Check data items to determine if they are specified within existing functional parts that
satisfy the needs of the exchange requirement.

7.2.4.5 Create functional parts

Where new functional parts are needed, they should be created to provide added support to exchange
requirements.
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Define business rules

set of business rules that may need to be applied to further configure the
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exchange

requirements/functional parts should be defined. These may be used to control properties to be asserted or

valu

7.24.7

es that can be assigned.

Capture process

As one or more exchange requirements are reverse engineered from software applications, they can be
captured in a process map.

8

8.1

As
info
to K

Compiling IDM components

General information

hema is a description of the formal structure of a defined set of information. It)is important tha
'mation system provider understands what a schema is and what it contains; for a user, it is on
now what information the schema supports. However, definition of ‘schemas is a vital

t a building
y important
part in the

organization of the exchange requirement models and functional parts in IDM. Both have fully defiped schema

that
whi

8.2

The)
con

Eac
part
part
both
sch

A fu
allo

The
enti
the
the

are subsets of the complete information schema from which theycre derived. In this clause
h schemas are developed is discussed.

Adding functional parts

ent.

h functional part has a fully developed schemathat includes a set of entities. For instance, th
P2 shown below might have a schema that includes the set of entities {U, V, W, Z} whilst th
P3 might have a schema that includes the set of entities {T, U, V, X, Y}. Note that these funq
include the entities {U, V} in their.s¢chéma. It is normal for an entity to be used in many fur
bmas.

nctional part can call upon,-Or-include, other functional parts. This is a significant part of IDM
s a functional part to be defined once, then used many times.

schema of a functienalpart that includes other functional parts is effectively the summation (¢
ies. For instancewhere a functional part P1 includes functional parts P2 and P3, the schema
summation of the,sets of entities within P2 and P3, as illustrated in Figure 9. The schema of
set of entities\{d, V, W, Z} + {T, U, V, X, Y}.

the way in

principal unit of the IDM in which a schema is expreéssed is a functional part. This defines the technical

e functional
e functional
tional parts
ctional part

because it

f all sets of
bf P1 will be
P1 contains

includes

-— eas oxs ean e — s s cam e,

N

Figure 9 — Functional part including other functional parts
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As well as the included functional parts P2 and P3, the functional part P1 may also contain a set of entities
that are locally specified. For instance, the entities {S, X} may be directly specified. The fact that {X}is used in
functional part P3 does not disqualify it from being included in P1. In this case, the schema of P1 contains the
set of entities that are directly specified and the sets of entities of the included functional parts. That is, the
schema of P1 contains the set of entities {S, X} + [{U, V, W, Z} + {T, U, V, X, Y}]. Expanded, this would give
the set of entities within the schema P1as {S, X, U,V,W,Z T, U, V, X, Y}.

This shows the schema for P1 as including two occurrences of the entity {X}, two occurrences of the entity {U}
and two occurrences of the entity {V}. This is not allowed. A set of entities forming a schema may only contain
one occurrence of each entity. That is, the overlap of entity occurrences must be resolved. For P1, the
schemaresolves to {S, T, U, V, W, X, Y, Z} and this has only one occurrence of each entity.

This can alg$o be seen in Figure 10 where it should be noted that even though entities are resolved to'a sihgle
occurrence [of each, the relationships between entities remain consistent.

Schema P1 Schema P2 Schema P3
S U X — U — T
X \/ W Z Y & | V

Y ¢« V W Z
Schema P4

Figure' 10 — Resolving entities added from schemas

Since an exchange reguirement model is made up of functional parts, it follows that the schema for| the
exchange requirementymodel is determined by adding together the schemas of the contained functional garts
in the samg manner=For example, if the exchange requirement model R1 includes the functional parts P1|and
P2, then

R1=PTTPZ

However, if the functional part P1 itself includes other functional parts A, B, C and if functional part P2 itself
includes other functional parts D, E, F, then it follows that

R1=A+B+C+D+E+F

This is illustrated in Figure 11.
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Figure 11 — Decomposition of functional parts

Adding exchange requirement models

he same way as an exchange requirement. model includes functional parts, it can also in|
nange requirement models. That is, information already defined for a prior exchange require
be used within a current exchange requirement model. This facility can be used effectively td
It needed in describing the information requirements. For instance, if an exchange requ
ains the exchange requirement R1sand the functional parts P1 and P2, then the schema for
rmined by

R2=R1+P1+P2

ct, using an exchange-requirement model in this way is no different than adding functional parf
2. This is due to the fact that an exchange requirement model ultimately reduces to the fung

t of functional parts’that are used to build it. (See Figure 12.)
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Figure 12 — Building exchange requirements with functional parts
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8.4 Information model units

Subclauses 8.2 and 8.3 demonstrate that regardless of whether a functional part or an exchange requirement
model is being discussed, the schema expressing the idea of the part or requirement is made up of entities
(together with their attributes and relationships). Thus, there is no fundamental difference between a functional
part and an exchange requirement model. These are simply convenient ways in which an information model
can be broken up into larger or smaller parts (information model units) to facilitate the task of specifying
schemas for practical information exchange.
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Annex A
(informative)

Reference section

Example IDM scenario

A.1l1 General information

In this clause, a scenario for the use of IDM is described. The purpose is to provide a detailed int

the
viey

A1

Bef
of g
alsd
and

Within IDM, there are two perspectives (see Figure A.1). These are seen as user requirements a

soly
whd

core terms used within IDM from a user perspective. This is done through a scenario that
point of one particular actor role as undertaken on a project.

|2 Basic ideas

bre presenting the scenario, the basic ideas that it elaborates are described. This is done thro
n illustration that diagrammatically shows how the different components within IDM interact.
plays a role in a broader industry context, some additional ideas are necessarily shown in th
described below.

tions. A user requirement is independent of any schema and can be seen as an unvarying spe
t a user wants to achieve.

=
USER REQUIREMENT
(Schema independent)
TECHNICAL SOLUTION
(Schema dependant)
~

roduction to
is from the

Ligh the use
Since IDM
e illustration

nd technical
cification of

Figure A.1 — IDM perspectives

A technical solution is however schema dependent. That is, it is bound to a particular information model and to
a particular version (or release) of that information model. This is the domain of the building-information
system provider.

Within the two perspectives, there are a number of zones that characterize the various elements of IDM (see
Figure A.2).

© 1SO 2010 — All rights reserved

23


https://standardsiso.com/api/?name=558e497099b1b16436294e709acd4e93

ISO 29481-1:2010(E)

Within the user-requirement perspective, these are
— process maps (describing the overall process in which information exchange occurs),

— interaction maps (describing the actor roles and transactions between them; discussed below but not
forming part of this part of ISO 29481),

— information delivery (describing the information exchange needs),

— reference processes (stored exchange descriptions captured at information delivery; not described in
this part of ISO ‘70481) and

— the project schedule (occurrences of processes in the context of a project).

( N ( NT )
4

N
REFERENCE
PROCESSES
O

X J
™\ )
:\w;gRACTION E G [T PROJECT |
L 1 J | SCHEDULE |
USER [ )
REQUIREMENT| \NEORMATION DELIVERY
(Schema |ndependent) \ J
g:ng ’I%j\vl- f ) INFORMATION
(Schemia dependant) \ SPECIFICATION J
( BUILDING )
INFORMATION
| BUSINESS OBJECT I MODEL )

Figure A.2 — IDM zones

The technigal-solutionvperspective includes

— thef business objects comprising the exchange requirement models,

— functional parts bound to an information model, and

— business rules together with the information specification from which IDM schemas are derived and
building information models whose content is specified by IDM schemas.

This is shown in more detail in Figure A.3.
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Figure A.3 — Diagram with concepts which are relevant for IDM
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A.1.3 Initial position

The scenario is presented from the viewpoint of an actor who takes the role of a project manager who has to
develop the co-operation and information exchange for the design of a new building project. For the project, it
has been decided that all relevant information should be captured in a BIM using a building information

system.

In addition, it has been decided that all information transfer, relevant to the management of the project and to
its construction, will be done in digital form. There are many actors involved in the project covering the many
disciplines needed for project development. This provides the project manager with a major challenge.
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It is expected that documentation would be available with examples of the application of roles, transactions,
messages and data in typical projects. These examples are available in the form of a customized
communication schema. These can be read directly by an IDM compatible building construction information
system.

The project manager finds one example communication schema that can be used. Only a few adjustments are
necessary. Some roles and transactions appear unnecessary and the roles should be slightly adjusted so that
certain transactions switch to other roles.

Using IDM, the project manager has defined the cooperation and communication requirements at the
management level in a very short time. In addition, the process of information transfer has also been

acc
info

A1

The
info
and
und

irately defined. The result can be sourced directly into an IDM-compatible building
‘mation system.

6 Define the structure of the information of the building
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the exchange requirement,
an exchangé-tequirement model,
the window of authorization: in the context of a transaction, an executive role (executor)

the ‘building information system. The window of authorization describes what informa
trafsaction by the role may be read or changed.

can access
tion in this

Tenpplates are available for the delivery of a detailed design of a ventilation system. The project nanager for
this purpose will find an example for the exchange requirement, a requirement exchange model and example
of a window of authorization. Only minor changes are needed.

A.1.8 Select a building information system

For the purposes of the new building project, a building information system is used. The building information
system shall contain the BIM. An important requirement is compatibility with this part of ISO 29481 because
this is a guarantee for interoperability between construction partners who also apply IDM-compatible software.
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