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IFC Solutions Factory — more detail
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‘Motivations for MVD

& Improve the ‘interoperability experience’
in using IFC BIMs
& Dramatically increase confidence in using IFC BIMs

# Integrate partial, complimentary methods and tools to
form one framework supported by all stakeholders

@ Enable IFC BIM validation in building projects such that
contractual requirements can be verified

% Improve implementation testing (certification, regression, etc.)

@ Improve reporting of test results (so end users can interpret them)
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Background
¥ Early Model View History
= Concept introduced by BLIS in 2000
= Introduced the notion of ‘concept blocks’
= 6 use cases & 4 Model Views implemented/tested in
~60 applications between 2000 and 2003

2nd Level Space Boundary
Applad Load

i O S
e "&g“?ws i

Eucm cu— & Connaction

@ Concepts
= MVD
Building blocks 7

see www.blis-project.org for much more information ~ # Generic MVD Diagrams & Definitions
€ MVD History = Collection of generic data concepts
= Developed/introduced to 1Al in 2005 by Jiri Hietanen = Blue Visio Diagrams and MS Word Templates
= Adopted as IAl standard methodology in early 2006 # |FC Binding Diagrams & Definitions
see http://www.iai-international.org/software/MVD_060424/ = |FC schema specific reps for each generic concept
IAl_IFCModelViewDefinitionFormat.pdf - Orange Visio Diagrams

= Revised for ‘IFC Solution Factory’ (v2) in late 2007 = MS Word Template for implementer agmts & guidance
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Generic MVD - IFC Solutions Factory Process Check | Generic Model Views - Dlagrams
1874 al
@ Where are we in the overall process? # Notation
IFC Relaase
Variable Concept The same variable concepls can be used in different
MVDs, but their content may vary. Hence the variable
g [ I"' concepl must be configured separately for each MVD.
R - i) - | EE This configuration is done by creating a diagram in which
I other concepts (group and static) are attached 1o the va-
ERM#1 Rules U3 ERM#1 Binding MVD ‘A’ Binding [ERM#2 Binding ERM#2 Rules 10 fiable concapl
‘ LK:" ﬂ = ‘ (—1':\‘>‘ ﬂ ':\‘>‘ Examples: space in guaniity take-off, wall in HVAC de-
sign
Faciitate Software Vendor o Group Concept Group concepts provide structure for the concept dia-
Implementaton Testing In Prockicts grams by grouping logether static concepls and'or other
group concepls.
e Examples: space properties, wall geometry
MVD ‘A’ Certification
‘ (O] ‘—1 Static concepts remain the same in all scenarios in which
@ they are used. They can be re-used without modification
because they don't contain any options,
@ &
e L BN ‘j:> B Examples - space number, bounding bor geomety
a3 oo
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Generic Model Views — View Definition | Generic Model Views - Diagrams
Generic AEC/IFM BIM View Specification . i
GSA Concept Design View (2006) | ® Example from GSA Concept Design View 2006
| Reference 00 Version | 10 Status | Final —
| History Document craated 1.Mar-08; v0.5 — 1-Jun-06, v0.9 - 1-5ep-08; v1.0 - 1-Hows b= : [ o O
| Authors Richard See (Digital Alchemy)
Document Owner | GSA Public Building Service g |- -."_';_m"_'
1 Description =
Only part of information which s created by architects is needed for GSA's internal analyses of .
Conceptual Design Submissions. This Building Information Model (BIM} View Definition specifies the - $‘ ———————
| subset of the architect's BIM thal mus? be submitted to GSA a1 Concept Design Submission milesiones - \“ ‘ I g Y T P
| This primary audsence for this specification is scftware vendors creating BIM authoring applications that \“\e I | —|
| will be used to create such BIMs. Aschitects and Engineers (A-Es) creating such models are ‘“ ““%
| encouraged to review the GSA BIM Guide for end user instructions on how 10 create such models and “ \\e“ | GSA
what objects and information is expacted ] Extentions
| BIM madels confarming to this view wil generaly be created by design architects using architectural L 1 |
EIM authoring applicaticns.  Models will be submitled as IFC moded fles structured accorgngee || |} | e ——— = =ETa e
| industry standard IFC 2x of 2x2 schema (see www ia-international.org).  These models will be uploaded o N
| to the GSA Project Int Portal al hitp. /Bl GSAgoy. GSA proect managers will e Gty —| st
then load the models infto vanous internal soffware applications to perform design analyses. _
Curront Process Fe—
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Generic Model Views — Tools/Templates

# MVD Diagramming Stencil

[l MYD Diagram (1.1.5)
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Generic Model Views — Tools/Templates

@& MVD Coordinator

¥ MVD Coordinator It _D 'E ¥ MVD Coordinator It _D ?
orEe orE@e
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Generic Model Views — Concept Definition

Generic AEC/FM Concept Description

GSA Space Properties

Refarance 654082 | Varsion | 1.0 | status | Final

| Relationships Mane

History Document created 1-Mar-08; v0.5 - 1-Jun-06; v0.9 — 1-Sep-08; v1.0 - 1-Nov-08 |

Authors Richard See Iwalmrw\
Document Owner | GSA-PES

Usage In view definition diagram
N ey P e |
Definition

A cobection of properies used by GSA 1o descnbe space “Ilu ccoupants, classification. and areas,
all of which are used in planning and management of spaces in GSA faciltie

Space Calegories — 3 properiies ane used by GSA to categonze spaces In vanous systems ane:
= GSA STAR Space Type — a 3 character descriptor, selected from a reference fist.
* GSA STAR Space Category = a 2 digt numenic |0, selected from a reference list.
= ANSVBOMA Space Category — a 2 digit numeric ID, selected from a reference kst published
by BOMA
Cecupant Popeties - 5 propertes ane used by G5A to describe space occupants. These are:
s Occupant On Code - a 4 digt numeric ID, selected from a reference st
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Implementable MVD

— IFC Solutions Factory Process Check

® Where are we in the overall process?
- | [ -
9 o m*:r";:;ﬁ@\ = ‘ﬂcb
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MVD ‘A’ Certification
e

Geriiied Product Rep Gortied Product Report

S <‘,:| Products suppering MVD A" —> Pvam pvuﬂl e
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Implementable Model Views - Diagrams __

€ Notation

IFC Release Specific Concepts
Variable Concept The IFC binding of a variable concept implements a ge-

neric variable cancepd with the same name.
= |.[: Example: the IFC Binding of the variable concepl “Wall”
Adapter Concepl

is “Wall", nol “Wall standard case™

Adapter concepls are reusable pans of the IFC model

— specification that connect stalic concepls 1o a variable

—+lipacs s |1+ | €ONEEPL There is no comaspondence between adaptar

concept and IFC release independent group concepd. In-

siead, adapter concepls provide a proposal how to struc-

lure software code in IFC implementations lor reaching
maximal code reuse.

property sel as-
signment
Static Concapt The IFC binding of a stalic concepl implements one or
mate generic slalic concapts. The names of genanc and
" IFC banding static concepts dont have o match, The do-

cumentation of the IFC binding contains a detalled defini-
tion how to apply the IFC Model Specification

Example: “GUID" implements the IFC release indepen-
dent concept “Software Intemnal ID°.

--- Model View Definition (MVD) ~ AEC-ST/EcoBuild — Washington, DC ~ 9-Dec-08 ---

Slide 17

Implementable Model Views - View Definition

#® Sample from GSA Concept Design View 2006

IFC Release Specific AEC/FM View Deseription (IFC 2x2)
GSA Concept Design View for IFC 2x2

Ruference GEA-000 1.0 Final
History nocmmu-aanemmr-as V0.5 = 1-Jun-06: uog 1-Sep-06: v1.0 - 1-Now-06
Authors. Fichard S (Digtal Alchermy)

Owner | GSA-PES

This docurment describes the high level principles applied in mapping v1.0 of the genaric view
definition for "GSA Concapt Design View (2006]"

This view is based on the Coordination View for IFC 2x2. developed and published by the LAI's
Implementer Supgort Group (15G). msvlewmly acds. Bnmum sgts and 1 to 3 slement quantites.
o all space cbiects in such a model. Al ather the C: View.
There are na known imitations in this bmmq relative to the generic view definition

Thit wersion 10,11, The oftis eitfied by
the Al belees ged an m 1A o Dipntion
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vy

@ Example for GSA Concept Design View 2006
= 3 = I
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Implementable Model Views - Concept Diagrams |

5 # \/isio Stencils for IFC Entities

Implementable Model Views — Tools/Templates

0V|5|o Diagramming Stencil — same as for Generlc

[H 1FC template
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Implementable Model Views - Tools/Templates

&

® MVD Coordinator

¥ MVD Coordinator [__Erf ¥ MVD Coordinator [__Erf

"/JD 0"/_JD
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Implementable Model Views - Agmts & Guidance |

’ Space Areas’ - from GSA Concept Design View 2006
memrlrﬁmmrl-mam

= - i — ]

i
= "@\&\\‘\\“\\\\\
?M““’"-\\

Instantiation disgram
2 "
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Implementable Model Views — Agmts & Guidance |

Usage in view definison diagram
= B, - —— S e —— g ——
Instantistion diagram

| PeRuEunesBpFropertus

|« Ruismacepcn »
L

slide 23

@ ‘Space Occupant’ - from GSA Concept Design View 2006 j

Implementable Model Views - Agmts & Guidance

i ' ‘Space Categories’ - from GSA Concept Design View 2006

Usage in view definition diagram

e == -

Instantistion diagram

RlatneCtpmns = - e
+ AnisiegPepanDelnscn > -

ePropartySet

Slide 24
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Implementable Model Views — Agmts & Guidance

0 ‘Space Zones' - from GSA Concept Design View 2006

| Usage in view definition diagram

N eire} N - |
Fuelatee Ctients > otzace |
FlatrgPrparyleingon = - A
Eoin —
¥ b :
» HatPeogemes .
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Software Implementation and Testing
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Certification Testing & Reporting

— IFC Solutions Factory Process Check

':/
OWhere are we in the overall process?

= I | §<:

<:\ E:m, B el iy ‘ﬂcb

‘ ERM#1 Rules “—"1():,‘ Enms«.\amﬂ@‘ m;"mﬂ@‘ Enms«.\amﬂ@‘ ERW#2 Rules L

Certification Testing/Reporting

C
0 Each test case is used for testing
| compliance with one or more concepts
@ Testing is done on the IFC binding level
| = Must comply with the IFC specification
= Must comply with implementation agreements
# Reporting of certification results is done on the
end user level (IFC independent)
= Software users must understand the results
+ NOT : Supports IfcSIUnit
+ BUT : Supports metric units

Certification Testing/Reporting

‘ Process Map ‘

L 4

‘ Exchange Requirement 1 H Exchange Requirement 2 ‘:1‘>‘

<

Exchange Requirement Model 1
(ERM1)

Exchange Requirement Model 2
) =)>|  Software N support of ERM2

Model View Definition A
(D A |:> Software N support of MVD A
Binding of MVD A to IFC X = Cerification for A
IFC Model Specification
version X
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Software N support of ER2 ‘ .
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Certification Test Cases AY [AY

a
Y

# Example from GSA Concept Design View 2006
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Certification Testing Process

@ MVD is published for Review
€ Review comments addressed — Final Published
# Facilitated implementation begins (3-9 mo)

& Certification Test Event — Product ‘A’ certified-1
4 Product ‘A’ product pilots begin (6 mo)

€ Product ‘A’ user issues addressed

@ Certification Test Event — Product ‘A’ certified-2
@ Report Product ‘A’ certification test results

€ Product ‘A’ — certified version released
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Certification Test Reporting

Q Hypothetlcal Example from GSA Concept DeS|gn View 2006

A‘nliﬂ- j‘l-o-u |- 1-»40-'1 = TR '.I::aﬁ_ul»'l'
Possibilities:
4 » Auto-generated diagrams
e 0 « Differences reporting
eI
|| g e |.'
i ST e 1]~ P =S
e 1) '!'z-"'I:‘::“ I‘
i —"
g == (g == .
g - Ii
i [[g or= S (] iy -
e {1 ==~
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Certification Test Reporting

= Why is this important? Project Data Exchange

‘\ '@ Owner wants to use
exchange defined in
IDM#2

Project AgreemenlL)]
(Requires IDMAZIERIZ]

4 So the owner can
require use of this
process/exchange in
project agreements

@ Certified Product Reports
tell him this is possible @

ERM2 | C
lusoga seofc FC reessl [

Industry Deployment using

BIM Data Validation Tools
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/ BIM Data Validation

Project Data Exchange

Tig)
fic:
o

ﬂ 3
It
i 8|
@ BIM Guides for users :>:
€ Business Rules captured in
1 [IFC Constraint Model for Validation] —

IFC constraint model

Product Speci
BIM Guide

)
.

@ BIM Data Validation Tools

2

&
93
EH
B
@s
=
e
g
2

@ Verification of contract
requirements is
possible!

BIM Creation
MVD ‘A’ Certified Product

SW Certification/BIM Validation
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@SW Product Certification --- verifies:
= |t is possible to create BIMs that meet specified data

requirements using the product (but not assured)
# BIM Data Validation --- verifies:
= BIM data meets ERM requirements
= BIM author has correctly applied BIM Guide
requirements, including the business rules

# Possibilities for End User Certification

= Analogous to any professional certification
(e.g. LEED design certification in the US)
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How BIM Validation Works

ANy

IEC Constraint Model

(Rules for both data structure D

and data values (BRs)) BIM Validation Product BIM Validation
(Check Objects i the BIM against | T Report
constraints (requirements) in the.
IEC BIM Constraint Model ) (What does or does

) not comply with
(Exported from authoring app requirements in this

using IMV View) BIM)
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Current Examples - SMARTcodes

@ Adobe Acrobat Standard - [m9_NAR_ICC_HQ_WDC_4.pdf]

% Fe B9t View Document Comments Toos Advinced Window Heip
| IECC 505 Electrical Power & Lighting Systems
j 505.5.2 Intericr lighting power allowances
q Resuts
(|
I | Space.5.10 ; CONFERENCE ROOM[14]
= Vaise 2436 Wisg® of Space 5.10 | CONFERENCE ROCH[14] coes not Rilfl the recuirement ighting
i porenr Senalty 5 1 Wi Totsl hghting power i 1,800 W. Space area s T8 sgft
1
B alaie™ & 44 aws a0 -
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Current Examples - SMARTcodes

Building
Information
Model

(BIM)

Slide 38

Existing MVDs and
Current MVD Development
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Existing MVDs & Supporting Products

& BLIS Views
= By: Building Lifecycle Interoperable Software
= 60 products by 35 vendors — see www.blis-project.org
& Coordination View
= By: IAl Implementer Support Group (I1SG)
= Many Products by several Vendors — see www.iai.fhm.edu/
@ Singapore Code Checking View
= By: Singapore Building Construction Authority
= ADT, ArchiCAD, Revit
@ GSA Concept Design View 2006
= By: US Government Services Administration
= ADT, ArchiCAD, Bentley Arch, Onuma Planning System, Revit
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'Existing MVDs & Supporting Products (2)

Y

| ®1CC Code Checking View 2008
| a By: International Code Council ;
| = Planned: Revit, Bentley Arch, ArchiCAD, VectorWorks |
| ®COBIE
: = US Army Corps

= Revit, Bentley Arch, ArchiCAD, Onuma
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—

MVDs in Development (>target completion)

@ Concept Design View 2009
= By: GSA, Statsbygg, Senate - early 2009
» Plannded: Autodesk, Bentley, Graphisoft

€ Facility Management Inventory Data Take-over
= By: Regional gov't agencies in Germany - early 2009
= Vendors to be announced

@ Qty Takeoff and Estimating - Electrical Systems
= Norwegian buildingSMART Aquarium - early 2009
= Several regional vendors

@ Arch Programming to Early Design
= By: HOK, buildingSMART International - Mid-2009
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_Planned Improvements for MVD

#® Web site improvements

= To support many developers
= Improved MVD Coordination tools
@ Integration with Certification Testing
= Unit tests at the Concept level
= Visual Studio test packages downloadable by vendors
» Certification test suite development & mgmt tools
# Product Certification Information
= Web site for certification test reporting
= Flexible search tools — e.g. by ‘exchange’
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IFC Solutions Factory
Model View Definition (MVD)

Questions?

Richard See

Leader — NBIMS Models and Implementation Guidance Committee
MVD Lead — buildingSMART Alliance Technical Committee
Managing Director — Digital Alchemy
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