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1. «message or communicate something»
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1. «message or communicate something»
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1. «message about something or communicate something »
2. «office/institution department/desk»
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1. «message about something or co
2. «office/institution department/<

3. «data processed by computer»

e explicit / public

e protected / internal
e confidential

e secret

e Up-to-date
e complete
e Clear
e available
e controlled
® easy

to modify

o texi

e drawing
e photo

e video

e data

DIGITAL

e specify
e write

e order

e transmit
e read

® process
e present
e archive
e encrypt
e delete
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write order
present specify
delete read

archive transmit

encrypt process
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NEW

create
model
generate
specify
deliver
read

version

NEW MOVE

INPUT

no information

ACT OLD

OUTPUT

information exists

information requirement

delivery of information

no owner of information

owner use

no user of information

single use

random name/numer

VVIV[VV

keep name/number order
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MOVE
order
INPUT OUTPUT
transmit
information exists :|I> information acquisition
exchange requirement to move 4|> information new delivery
process information primary owner > owner shares use
present single use > collaborative use
manage single access 4|> multiple access
, work in progress data state ::> shared data state
modify
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ACT
review
INPUT OUTPUT
verify
information checking ::> updated quality
retrive
stated requirements ::> requirements fulfilled
approve
work in progress data state > shared data state
assemble
one branch BIM model ::> merged multi model
federate
new delivered model ::> designer + proofreader
accept
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OLD
write
INPUT OUTPUT
store work in progress data state :I|> published data state
encrypt share exchange information ::> after project status
archive open alive acts > no more full access
information in containers ::> information in storage
erase
constant access service ::> warehouse service
delete
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2. «office/institution department/desk»
3. «data processed by computer»

e explicit / public

e protected / internal
e confidential

e secret

e Up-to-date
e complete
e Clear
e available
e controlled
e easy

to modify

o text

e drawing
e photo

e video

e data
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*‘BUILDING Modelowanie informacji o obiekcie budowlanym
*INFORMATION Poziom potrzeby informacyjne;j -
*MODELIling Koncepcje 1 zasady

ISO 7817

5.1 Framework to specify the level of information need

5.2 — consider purpose (WHY)
5.3 — consider information delivery milestone (WHEN)
5.4 — consider actors (WHO)

5.5 — consider objects (WHAT)
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The purposes is specified to clarify (WHY) the information is
needed. Level of Information Need for the purposes that is required
for.

The level of information need does not specity the purposes.
The same purpose, the geometrical information, alphanumerical
information and documentation can vary for different objects.

For accessibility analysis, properties such as the clear opening
width of a door, its location, the position and shape of the handle are
needed.

Other properties, such as_the name of the manufacturer
and the acquisition cost, are not relevant to fullfil the purpose.

For cost analysis purpose, the acquisition cost of a door is
needed, but the appearance of the handle is not relevant.

For rendering purpose, the geometrical appearance of a door is
relevant, while the name of the manufacturer and the acquisition cost
are not.




INFORMATION  STRUCTURE

Purpose should not be explicit to all actors in some cases
(security reasons). In those cases, the purpose should be considered
as “not disclosed” and only authorized actors should be informed.

Purposes can be extracted from
(IOR) Organizational Information Requirements,
(PIR) Project Information Requirements
(AIR) Asset Information Requirements
as described in ISO 19650-1:2018, 5.2, 5.3, 5.4 and ISO 19650-2:2019

At information delivery milestone, the same Level of Information Need
required for an object can be used for different purposes.

In concept design, the same geometry information of a block can be
used for clash detection and for quantity take offt.




INFORMATION  STRUCTURE

In specitying the Level of Information Need, information delivery
milestones shall be considered.

The information delivery milestones (time axis) should be specified
to clarify (WHEN) _the information is needed.

The Level of Information Need does not specify the information
delivery milestones.

At the same information delivery milestone, the geometrical,
alphanumerical and documentation can vary for different objects.

For accessibility analysis, usually the same Level of Information Need
IS required at different milestones.

For energy analysis, different level of information need is required
at different milestones.
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—————————————————————————————————————————————————————————————
In specitying the Level of Information Need, actors (WHO)

require and deliver the information shall be considered.
The Level of Information Need does not specify the actor(s).

The same Level of Information Need can be required by
different actors at milestone to fullfil different purposes.

Different Level of Information Need can be required by
different actors at milestone to fullfil the same purpose.

At different milestones, especially in the concept phase,
the actor responsible to deliver specified
Level of Information Need might not be specified.




INFORMATION  STRUCTURE

A client might ask for a specific Level of Information Need
for an object at an agreed information delivery milestone
without specifying who needs to deliver it. In this case
supply chain is free to assign responsibilities as preferred.

Different actors are responsible for different Level
of Information Need at the same information delivery
milestone to fullfil the same purpose.

For design purposes, at agreed information delivery
milestone, a wall in a project can be made up of a structural
element, architectural cladding and air duct penetration with
air duct passing through penetration. Mechanical, electrical
and plumbing engineers are responsible to provide reliable
information concerning sizing of duct and associated desired
penetration sizing so that structural and architectural teams
can continue to validate wall structure and cladding design.




INFORMATION  STRUCTURE

In specitying the Level of Information Need, the objects
within a breakdown structure for the information delivery
shall be considered.

The Level of Information Need does not specify the objects
within a breakdown structure.

To specify the Level of Information Need, the considered
objects within _breakdown structure should be specified,
identifying the semantic, functional and/or spatial
decomposition of the project into objects

(spaces and construction elements are identified)

or any other breakdown structure.
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——————————————————————————————————————————————————————————————————
Based on the purpose, the Level of Information Need

Is related to (WHAT) :
¢ Construction results (spaces, construction complexes,
construction entities and construction elements)
¢ Construction information (information model, building
model, specification, documentation, diagram)
Breakdown structures can follow a classification system,
systems engineering principles or a federation strategy.

Different purposes can require different breakdown
structures and processed decompositions.

To fullfil the purpose of cost estimation during construction
phase, breakdown structure can be different from breakdown
structure required for scheduling.
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INFORMATION Level of information need -
*MODELIling Concepts and principles
ISO 7817 Terms and definitions

3.11 information = meaningful data

3.12 geometrical information = information expressed using geometry
3.10 geometry = shape, size, and location of an object
3.9 object = any part of the perceivable or conceivable world
3.13 alphanumerical information = information expressed using
characters, digits and symbols or tokens
3.14 documentation = collection of documents related to a given subject
3.4 information model = set of structured and unstructured
information containers
3.1 information container = named persistent set of information retrievable
from within a file, system or application storage hierarchy
3.15 information deliverable = information container used to full-fil

an appointment
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Prerequisites I

INFORMATION
PURPOSE DELIVERY ACTOR OBJECT
MILESTONE

WHY ) ( WHEN ) (

VL/

WHAT

Level of
information need
(“how )
Geometrical 4 . N ( \ parametric
Cop— - by ( detail )(dlmensmnality L location AN appearance 9 behaviotir ,
(E‘Gn_l s_mTpEfled) ( OD— :D—Z_D;D \ (~ absoluteor ) ( fro_m_s;n;)alc ) ( “ fully, partially ):
todetailed /A " " _/\__ relative /\ torealistic /\ormotrequested

. Alphanumgncal identification information
' information content

v I— Documentation ( doﬁfn(:afnts)

Figure 8 — Relationship diagram ondevel of information need
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INFORMATION STRUCTURE

GEOMETRICAL ALPHANUMERICAL DOCUMENTATION
.. location .. manuals
. appearance . photographs
parametricbehav, ~~ hand-draw
... 5Signed
. hard copies
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2D / 3D

detail
content
location
appearance

parametric behav

INFORMATION STRUCTURE
GEOMETRICAL ALPHANUMERICAL DOCUMENTATION
i identification reoports

.. dimesionality content specifications

manuals

photographs

___ Pparametric behav hand-draw

signed

hard copies
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INFORMATION  STRUCTURE

* an aspect describes the complexity
of geometry compared to the real-world object

* a continuum ranging from simplified to detailed

* more refined geometric representations can contain
more features, and/or be more decomposed,
thereby being a better approximation
of the shape of the real-world object
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e —————————————————————————————————————————————————————————————————————————————————————————————————————
Detail of the door can be different, depending

¢ on the required purpose

¢ on information delivery milestones

¢ on appointing and appointed parties

¢ on objects within a breakdown structure

concept design simple detail of the door can be represented

(A) as hole in the wall to support structural analysis
standard design simple the door can be represented

(B) as box representing the door panel

for asset and facility management during operation

enhanced design detail adds the different components,

(C) as threshold and casing for clash detection
artistic and rendered design door can be represented

(D) as handle and glazing for visualization




INFORMATION STRUCTURE

concept standard enhanced rendered
hole 0]0)¢ threshold handle
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concet standard rendered
roof doors texture




INFORMATION  STRUCTURE

A number of spatial dimensions characterize the object:

zero-dimensional — 0D (location point)
one-dimensional — 1D (line, curve, path)
two-dimensional — 2D (surface, face)

three-dimensional — 3D (body, volume)

guantity take off purpose

dimensionality of a pipe 1D pipe axis length
clash detection purpose
dimensionality of a pipe 3D body object
parcel management
dimensionality of a road 2D surface object area
dimensionality of a road 3D ground substrate volume
furniture planning
dimensionality of a bed 2D plane object

for accessibility analysis 3D body object
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Location describes the position and orientation of an object.

Location is absolute,
against reference point,
absolute location of an object can be expressed
by its position and orientation in reference system
based on grids, alignment or reference point
(survey point in a coordinate reference system)

Location is relative,

relative location of an object against another object,
position and orientation in terms of topological relationships
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Appearance describes the visual representation of an object.

* a continuum ranging from symbolic to realistic compared
to the real-world object.

more refined appearance can contain shading attributes

* (diffuse color, transparency, reflectance, emissivity),
being a better approximation of the visual characteristic
of the real world object.
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concept standard enhanced rendered
no color single color material color textures
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————————————————————————————————————————
describes whether or not the shape, position and orientation is created

or to the context, into which the object is placed, allowing full or partial re

geometry types can allow parametric behaviors to a certain degree:
— explicit geometry — definition of shape as boundary representations
(vertices, edges and faces) with no modification of the shape by other parametet
— constructive geometry — definition of shape as constructive solid geometry
based on geometric primitives and swept solids that allow for modification
of the shape by shape parameters;
— parametric geometry — definition of a singular shape or an assembly
of shapes by equations that provide values for the shape parameters
allowing for shape modifications based on object or context

object can be transferred as part of the information delivery or not.
In the context of information exchange,
parametric behavior can be fully, partially or not requested.
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position an object within a breakdown structure

¢ hame,

¢ type name,

¢ classification,

¢ codification,

¢ reference structuring,
¢ index,

¢ humbering,
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Properties can be grouped to facilitate information management

1 concept design could specify a presence of only objects identified
as external walls and an information containing
¢ name of the type classification
¢ property load bearing indicating if the object is
2 standard design based on the chosen breakdown structure for
¢ all objects with common type
¢ sets of objects with similar properties
¢ objects based on individual types
3 quantity take-off for all objects can include
type name code breakdown structure
volume or area used to identify objects with a specific purpose
4 cost estimation of the structure for
¢ only retained objects with property load bearing
5 final handover for operational purpose specify a presence of
¢ all objects identified as requiring maintenance.
6 operation extensive content product, manufacturer and warranty
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GEOMETRICAL , ALPHANUMERICAL , DOCUMENTATION
can be processed from each other

Geometrical information can be processed from

Alphanumerical information
create BIM model objects from numerical data

Alphanumerical information can be processed from
Geometrical information
dimensions and distances between objects

Documentation (photo, video) can be processed from
Geometrical information
views copied, extracted and recorded from BIM model
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GEOMETRICAL , ALPHANUMERICAL , DOCUMENTATION
can be derived from each other

The nominal width of a road as alphanumerical

information can steer the generation of
the geometrical representation of the road.

Documentation can be derived from
alphanumerical information.
Schedules extracted from an information model
and recorded as an external document.
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Prerequisites I

INFORMATION
PURPOSE DELIVERY ACTOR OBJECT
MILESTONE

WHY ) ( WHEN ) (

VL/

WHAT

Level of
information need
(“how )
Geometrical 4 . N ( \ parametric
Cop— - by ( detail )(dlmensmnality L location AN appearance 9 behaviotir ,
(E‘Gn_l s_mTpEfled) ( OD— :D—Z_D;D \ (~ absoluteor ) ( fro_m_s;n;)alc ) ( “ fully, partially ):
todetailed /A " " _/\__ relative /\ torealistic /\ormotrequested

. Alphanumgncal identification information
' information content

v I— Documentation ( doﬁfn(:afnts)

Figure 8 — Relationship diagram ondevel of information need
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To enable the visualization of the preliminary design works, the surveyor provides the
following information relating to the WALL to the designer using classification:
ISO 16739, ISO 81346-12, Omniclass, Uniclass, CoClass, CCI.
Level of Information Need (HOW)
— Geometrical information: requested
¢ (detalil) requested
¢ (dimensionality) requested
¢ (location) requested
¢ (appearance) requested
¢ (parametric behaviour) not requested
— Alphanumerical information: requested
¢ (identification) requested
¢ (content) requested
— Documentation: not requested
¢ (set of documents) not requested
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To enable the visualization of the preliminary design works, the surveyor provides

the following information relating to the WALL to the designer using classification:
ISO 16739, ISO 81346-12, Omniclass, Uniclass, CoClass, CCI.

Level of Information Need (HOW)
— Geometrical information:

¢ (detall) volume with openings

¢ (dimensionality) 3D space

¢ (location) absolute reference

¢ (appearance) realistic with texture of materials

¢ (parametric behaviour) not requested
— Alphanumerical information:

¢ (identification) wall type
¢ (content) type, name, property
— Documentation:

¢ (set of documents) not requested
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Prerequisites

Level of information need

How

Detail

Dimensionality

Location

Appearance

Parametric behaviour

Identification

Information content

Set of documents

Figure B.3 — Examplel blank table
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Prerequisites

Level of information need

Visualization

When

Preliminary Design

Who

Lead appointed party - Designer
Surveyor

What

Wall

Classification

How

Simplified volume
Detail representation

including openings
Dimensionality 3D
Location Absoluté
Appearance Realistic \mth.

textureof materials

Parametric béhaviour| Notrequested
[dentification Wall type
Informatien content 1YDE; .-
Set of documents Not requested

Figure B.4 — Examplel populatedtable for/“wall” object
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Concepts and principles of ISO 7817-2: 2023(E) standard allows the verification that specifying
Level of Information Need has been fulfilled, conforming the prerequisites and its incorporation
in the Exchange Information Requirements (EIR) and Information Delivery Plan (IDP).

Verification and validation can be performed when an information deliverable has been provided
according to specified Level of Information Need, Exchange Information Requirements
and its associated acceptance criteria. Level of Information Need should be specified in a way
to allow both manual and machine interpretable verification and validation processes and/
or schemas. Machine interpretable specification of Level of Information Need reduces time
and human errors, when verifying and validating information deliverables.

Level of Information Need should be specified in a clear and unambiguous way to avoid any
kind of different interpretation of the same requirement. Verification of information deliverables
against the Level of Information Need can support checking the presence of objects (building,
space, door), geometrical information (location, dimensionality), alphanumerical information (fire
resistance, expected life, exposition class), documentation (building permit, manuals, warranties).

The verification of an information deliverable can check the presence of the fire resistance
property for each object that requires such a check (fire door). Validation of information deliverables
against the Level of Information Need ensures that the provided geometrical information,
alphanumerical information and documentation can be used for the purpose they have been
specified for.

The validation of an information deliverable can check that the value of the fire resistance
property is a time based value or similar according to national legislations. Reliability and tolerance
can be added to geometrical information, alphanumerical information and documentation.
Completeness of verification criteria is included within ISO 19650-4:2022, term 7.6.




BlM

three different, but related functions

Official definition presented by

BuildingSMART International
January 31, 2012




DEFINICJE BiModell

information

jest to CYFROWY OPIS fizycznych i funkcjonalnych
wiasciwosci budowli, stuzacy jako zrodto wiedzy i wszelkich
informacji budowlanych, dostepny dla uczestnikow
procesu inwestycyjnego i stanowigcy niezawodng podstawe
dla podejmowania decyzji w trakcie cyklu zycia,
od koncepcji do rozbiorki budynku.




DEFINICJE Bl

s a BUSINESS PROCESS for generating
and leveraging building to design, construct
and operate the building during its lifecycle. BIM allows
all stakeholders to have access to the same

at the same time through interoperability between
technology platforms.

jest to PROCES TWORCZY generowania i wykorzystania danych
0 obiekcie budowlanym, jego projektowaniu, budowie | eksploatacii
w trakcie petnego cyklu zycia. BIM pozwala, aby wszyscy
zainteresowani uczestnicy inwestycji mieli dostep do tych samych
informacji, w tym samym czasie, przez interoperacyjnosc platform
technologicznych.




DEFINICJE BlIManagement

information
information




DEFINICJE Bl

jest to ORGANIZACJA i KONTROLA procesow inwestycyjnych
poprzez wykorzystanie parametrow cyfrowego modelu
budynku dla dokonywania wymiany informacji
o sktadnikach aktywow w catym cyklu zycia.
Korzysci wynikaja z scentralizowanej i wizualnej
komunikacji poprzez obiekty trojwymiarowe, wczesnego
rozpoznania mozliwosci, ze zrownowazonego
i efektywnego, interdyscyplinarnego i interaktywnego
projektowania, kontroli w trakcie i na miejscu budowy,
aktualizacji dokumentacji do stanu rzeczywistego (zmiany
projektowe, podczas budowy oraz w trakcie eksploatacji),
efektywnego rozwoju aktywow i modelu cyfrowego w cyklu
zycia od koncepcji do rozbiorki budynku.
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Questions please

Adam Glema nology PKN-KT 232-GP2 CEN-TC 442-WG1-WG4



