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(1) Information Delivery Contract
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(2) MVD

IFC2x3

<Spatial Structure
Element>

GSC —xxx— IFC2x3

GSC —xxx— IFC2x3

IFC Release Specific Concept Description (<IFC Release field=)

Simple Quantity

Space Boundary

* Implementers

checklist

ifcElementCluantity
| Globalld
I CrwnerHistary ==
Name
Descriptior
HethodOfMeasurament
+ Quantifies =

PrapertyDafinitionOf Ny

’ -
Space "] Space Attributes Reference <Reference field=> | Version | 0.2 | Status | Draft
Relationships
-’ GSC—‘x:o(-IFCZKS N History
SpatialiDecompasitian Authors Matthias Weise
Document Owner | <Company field=
N GSC—xxx—IFC2x3
Spatial Composition Usage in view definition diagram
IFC223 IFC2x3 GSC —xxx — IFC2x3
N GSC—xxx—IFC2x3 | GSC—xxx—IFC2x3 <Variable Concept> Quantity Definition Simple Quantity
Classification Reference ™| DIN277 Space Classification - o ) ) )
Flease note that the “Simple Quantity™ concept is an adapter concept that will be refined by other
concept definitions. The purpese of “Simple Quantity” is to specify the definition of simple quantities
N GSC =0~ IFC23 » | GSC—xxx—IFC2x3 that can be attached to “Objects” and “Type Objects”.
- > .
Property Definition Single Value Catalogue Property Remark for MVD harmonization: see also VBL-241; It might be suitable to omit the differentiation
between simple and complex properties.
GSC—xxx—FC2x3 GSC—xxx—1FC2x3
" Spatial Container | BEFR Space Properties Instantiation diagram
Object Type Object
N GSC —xxx— IFC2x3 .| GSC-xxx-1FC2x3 \fcRelDeflnesByProperties: IfeTypeObject
5 - P ¢ . 1 Globalid + Globsalld
Quantity Definition Simple Catalogue Quantity  wnerHistary > + Oumertiistory =
Name Name
R Description Description
+ GSC—xxx—IFC2x3 - Eormam=llRet) " I RelatedObjects = wpplicableOccumence
Space Covering BFR Space Quantities | RelatingPropertyDefinition = HasPropertySets =
T
VBL-417 - IFC2x3
L

Quantity Definition

I ifcPhysicalQuarntity \I Simple Quantity
|+ Name |
N Description |
1 FicPhysicalSimpleQuantity 3
1+ Hame HE
| Descrigtion D on
| Unit= 11+ HasQuaniijies =
WeQuantityLeng h | leCuanti ety ity\olu flrﬁnuantilyl.‘,nun WeQuantityWeight| feCuantily Time
+Mame +Name + tlame +tlarme +Mame + Name
Description jplion | Description Description Descriptior Descriplion
Uit > Uit = JSHES Unit > Unit > Uit =
+ LengthValua +reaialue +WolumeValue |+ CountValue | +WeightValue +TimeVdlue

Implementation agreements

IfcElementQuantity
Attribute

Implementation agreements




(3) Schema Subset

e |.e. Service Life

O
(ABS) RehtingContrel
licControl {INV} Controls S[0:7] |
1
*IfcRelAs signsToControl [
—1 IfcServiceLife 1
‘ ServiceLifeDuration
ServicelifeType
Status
") IfcProjectOrder [---------------- Fo

l PradeﬁnadType

|  Records |_[1 7]
Hcﬁ'qectOlderReoord

PredefinedType

273(27

!

IfcRelAssignsToProject Orde r|

IfcServiceLife
EXPRESS specification:

ENTITY TfcServicelife
SUBTYPE OF (IfcControl);
ServiceLlifeType
ServiceLifeDuration
END_ENTITY;

Inheritance graph

ENTITY IfcServicelife:

ENTITY IfcRoot:
Globalld
Name
Description
OwnerHistory

ENTITY IfcObjetDefiniticn:

INVERSE
HasAssignments
HasAssociations

ENTITY IfcObject;
ObjectType

INVERSE
IsDecomposedBy
Decomposes
IaDefinedBy

ENTITY IfcControl;

INVERSE
Controls

ENTITY IfcServicelLife;
ServiceLifeType
ServiceLifeDuration

END_ENTITY:

IfeServicelifeTypeEnum;
IfcTimeMeasure;

IfcGloballyUniqueld:
OPTIONAL IfcLabel;
OPTIONAL IfcT

IfcOwnerHistory:

SET OF IfcRelfassigns FOR RelatedObjects:
SET OF IfcRelfizssociates FOR RelatedObjects:;

OPTIONAL IfcLabel;
SET OF IfcRelDecomposes FOR RelatingObject:

SET [0:1] OF I elD poses FOR RelatedObjects;
SET OF IfcRelDefines FOR RelatedObjects:

SET OF IfcRelRasignaToControl FOR RelatingControl;

IfcServicelifleTypeEnum;

ITfcTimeMeasure;




e |l.e. 06-Regqister & If

T
]

(4) Spreadsheet

c Type Product

IFC Translati

= - = F r r V' r r
Information Exch (=L [~ J{~ 1~ ]8 - | =i~ {=]i~]|{~ -
SCie Spatial X|X|[X[X|X ?
CVie (IFC) Coordinati X|X|X|[X|X|X X ? ? 707
COBie Design X|X|X|[X|X|X X ? ? ?1?
COBie Construction X|X|X|[X|X|X X ? X X[X[X
COBie Commissioning X|X|X|[X|X|X X ? X[X|X|X X X|[X[X | X X X
Submital P t X|X|X|[X|X|X X X[X[X ? ?0?
- wn =
= s - | = = S 2
: == s Elz|E2ElE| |El_|= 2] [B|=| |= olalE|2 :
° = =
Field Type Value E|8 =l g E e EEE E E HEE E=E =2 = NEEE IFC entity IFC/COBIE note Notes
ES|3S|EE 2 EE|s 5|25 5|8|5 5|28 5583 8|=/5|2|5 2|8
QlelElx (@@ &Gk d|lar <52 F R EEQFRERSERSE D
AR A N S A A A I S A N A A I A A LA A A A A
Slologlo|ldlSdolSs|lgvir|vr =l |e e |~ 8o 6N oSS
Any enfly that is of type IicAsset should caplured as a|
assetin COBIE.
AssefType AssefType AssefType x licAsset/ licElement Fixed', unless furniure eic Insiances of licElement may also be mapped fo
COBIE assels
Should be a fixed/movable 77 Do we need others
CreaiedBy Relasonshi x| [x [x [x [x [x [x [iOwnerHistory Creasngliser lizRoot CwnerHisiory
CreaiedDate Day/month/year RS S S S S S S S L S S S S S S S S S S S S S L L o b X |Ithr|erH isiory CreafionDaie
CreaiedTime Hour/minuie x|k |x |x [x |x X |Iﬁ:meerHE:ory.CreajonDa’e
Ex e IkServiceLile. ServiceLileType=EXPECTEDSERV!
CELIFE
ExpeciedLiisUnit Durasonlini Durasonlnit |IR:TimeMeasure normally years Unit of service e expecied ©o be measured in years
ExiernalNamelD Exiernal dendfier |If:G loballylIniqueld licRoot Globalld
- | ExternalSysemhiame: Exdernal Idendfier IcAppicaion
.|| ProduciType gﬁgxxmza x IcBuildingElement ObjeciType or classiicason
ReqisierApprovalBy ApprovalBy ApprovalBy X local kiendfier of contact
RegisierlD Relasonshi x |1cRekieinesEy Type local idensfier
RegisierName X |Ik:TypeDDleC’ Name (IcProjectOrder Name )
1| RegisierReference x 1T ypeObject Descripson lor name of object type without [FC
IkProjectOrder. Predefined Type=USERDEFINED Al regisier types as below are ocurrences of
RegisierType: RegisierType ReqisierType User defined type esiabiished irom the normally ‘Product Data licProjeciOrder. Each Record record a Project Order
I RegisierType kst occurrence.
.||ReplacemeniCast IicCosiValue maich name like “Repaloemeni™ Value as licMonetaryMeasue
ReplacemeniCosilni Cosilnit Cosilinit x licCurrencyEnum normally ‘Dollars'
ReplacesiD Intenral idengfer % X kX % |x o fx x |x local idendfier normally blank Cwiner history does not track tis relasonship
SpacelDList Relafonshi local idenfier
'| | SystemiDLigt Relai local idendfier
Wihdrawin Yes/No x |x |x |x |x |x |x [x |licOwnerHisiory normally No Siglus='deleied
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(5) Transform

<yslcalltemplate name="putString">

<yslwith-param name="text">
<xsl:chooses
<ysl-when test="bmode="Heade
<wsl-otherwises
<xslvalue-of sel
<fxsl-otherwise:
<fxslchooses
<wsl-with-param:=
<ysl-with-param ps

<yslvalue-o
<luslif=
<wsl-with-param:=
<fxslcalltemplate=




COBIE <& IFC tool

http://www.buildersnet.org/IFC-BIM

e translate between
COBIE spreadsheet
and IFC data.
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Bukding (licadding)
e
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e report and |
compare asset
representations

SpaceUsableHeightUnits

SpaceFunction
SpaceReferencelD
ExternalSystemName
ExternalNamelD
SpaceNumber
SpaceName
SpaceDescription
SpaceUsableHeight
CreatedDate
CreatedTime
SpacelDPick

Withdrawm

1,L0|n/a [nfa |ArchiCAD 8.0 |3i745)UIr4QwYUChShbZ7W 033 Space Room || 3.048|meters
n/a |nfa |ArchiCAD 8.0 |31psww4abj5IPz9Da3mkXFS [025 (025 |Space Room | 3.048|meters
1,L0 |n/a |nfa |ArchiCAD 8.0 | 3dPLKIS6HFTBgDANDC 3979 (024 [024 |Space Room | 3.043|meters
1,10 |n/a [nfa |ArchiCAD 8.0 | 1jxrVTKU19XR4rdKdbUgDL 032|032 |Space Room | 3.048meters
1,L0 |n/a |nfa |ArchiCAD 8.0 |155hF0601718PeolDIFc3d 030|030 |Space Room | 3.048|meters
1,10 |n/a [nfa |ArchiCAD 8.0 | 2gCNHFLwH6GchdHyulZfjFV [035 |035 |Space Room | 3.048|meters
1,L0 |n/a |nfa |ArchiCAD 8.0 | 2NYx8TOEz7VvkhSATI9aoh (034 [034 |Space Room | 3.048|meters
1,10 |n/a [nfa |ArchiCAD 8.0 |2BgkiUgfblWivdjpplgKkhg [023 |023 |Space Room | 3.048|meters
nformation -~ 01-Contact .~ 02-Faciity .~ 03-Floor | 04-Space , 05-Syster( JHI[

=]
@
W

2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
2008-07-09 [12:34:56 No
il

BIEERREREE SpacelD
s
5

Lol LRk Ll Dok Bl Lk GraltadEy

Wl oo s e e
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IfcCOBIE - transforming

C:>1TcCOBIE house.ifc
1TcCOBIE (c) AEC3 2008.07.10 email:nn@aec3.com

Source 1:

Reading
Schema
Writing

Reading :

Map

Writing

Mapping :

house.ifc

house.ifc burldingSMART (ISO PAS 16739:2005) STEP (ISO 10303 Part 21) (engine)
IFC2X3_FINAL.exp (external resource)

house. 1fx buildingSMART (ISO PAS 16739:2005) XML (ISO 10303 Part 28)(engine)
house.ifx burldingSMART (ISO PAS 16739:2005) XML (ISO 10303 Part 28)(msxml)
ifcXML_cobie.xsl (external resource)

ifcXML_cobie.xsl (msxml)

house.xml COBIE (Excel XML Spreadsheet 2003) spreadsheet (msxml)

iTcCOBIE finished.

5-Aug-08
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IfcCOBIE - reporting

C:z> 1fcCOBIE -1 model7.ifc
(c) AEC3 2008.07.10 email:nn@aec3.com

Source 1: model7.ifc

Reading : model7.i1fc buildingSMART (ISO PAS 16739:2005) STEP (1SO 10303 Part 21) (engine)
Schema : IFC2X3.exp (external resource)

Object : COBIE_Master, Project (29qJ78_GWH5jvuSGGMg$GPY)

Value : ..LongName Cobie Demonstration

Related : ..IsDecomposedBy RelatedObjects RelAggregates

Object : ..._Madison Alabama, -, Site (3APCt_4CX3KP31fyeDhlwc)

Value S LongName Madison Alabama

Related : ...... IsDecomposedBy RelatedObjects RelAggregates

Object - ........ BIM Sample US, -, Building (3cbtxXMir4xRdNOOI5ZGKkr)
Value S LongName BIM Sample US

Related : .......... IsDecomposedBy RelatedObjects RelAggregates

Object - ... ._.._...... First Flr, First Floor, BuildingStorey (2cl0clo09AGB3qtucGbh4d)
Value e LongName First Flr

Related : .............. IsDecomposedBy RelatedObjects RelAggregates
Object - ... ... .. ... .. ... 1-107, Reception, Space (1gMCLLDNnX8P9RUvVIMSPzSh)
Value e e ObjectType Reception

Value e e LongName Reception

5-Aug-08 Contracted Information Exchange Demo 11



Compare :

Schema

Reading
Reading
Matched
Related
Matched
Related
Matched
Matched
Matched
Matched
Matched
Matched
Changed
Changed

IfCCOBIE - differences

C:> ifcCOBIE -1
(c) AEC3 2008.07.

model 7.
IFC2X3.
model 7.

model7.1fc model7a.i1fc
10 email:nn@aec3.com

ifc with model7a.ifc
exp (external resource)
ifc (engine)

model7a.i1fc (engine)

......... 2-205, Office, Space (3G$hd2FQj9JBolgjVvFN2mA)
........... IsDefinedBy RelatingPropertyDefinition

............. ArchSpace, -, PropertySet (2PwiWzZl1z20hMRPLVSKVU$)
............... HasProperties

................. Label, -, Office, PropertySingleValue
................. Number, -, 2-205, PropertySingleValue
................. Label 2, -, , PropertySingleValue
................. Ceiling Height, -, 2.5908, PropertySingleValue
................. Program Area, -, 13.93546, PropertySinglevValue
................. Actual Area, -, 14.67694, PropertySinglevValue
................... NominalValue 11.50146

................... NominalValue 14.67694

5-Aug-08

Contracted Information Exchange Demo
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compliance

Nicholas Nisbet, MA, DipArch
buildingSMART ifcXML Coordinator
Director, AEC3 Ltd
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Example challenge

e Rename space

15 1,Floor 1 13-85 11 11 00 Corridor OPS 2008, by Onuma, Inc. 5660 115 Hallway Hallway

16 1,Floor1 13-11 11 27 00 Social Room n}'a OPS 2008, by Onuma, Inc. '5661 '116 LIBRARY LIBRARY

17 1,Floor1 13-11 11 17 00 Classroom nfa OPS 2008, by Onuma, Inc. '5662 '11}' TRAINING TRAINING

18 1,Floor1 13-11 11 17 00 Classroom nfa OPS 2008, by Onuma, Inc. t5663 tllS Training 2 Training 2

15 1,Floor1 13-85111100 Corrldor nfa OPS 2008, by Onuma Inc. 5660 115 Hallwa\.r Hallwa\.r

16 1,Floor1 13-11 11 27 00 Social Room nfa OPS 2008, by Onuma, Inc. 5661 '116 LIBRARY LIBRARY

17 1,Floor1 13-11 11 17 00 Classroom n/a OPS 2008, by Onuma, Inc. "S662 117 TRAINING and MultiPurpose TRAINING and MultiPurpose
18 1,Floor1 13-1111 17 00 Classroom nfa OPS 2008, by Onuma, Inc. :5663 '118 Training 2 Training 2

* Refine the type information

| ] K L M N (0]
malNameIDlRegis‘cerName -7 RegisterReference ReplacementCost ReplacementCostUnit ExpectedLlfe Expectedllernlt|Crea'tedB\
Air Handling Units Type 1 2300 00,,,, Part2 "1600 Dollars 12 year 1,0numa,
1 K L M N o}
imelD RegisterMame -1 RegisterReference ReplacementCost ReplacementCostUnit ExpectedLlfe ExpectedLifeUnit CreatedBy
Air Handling Units Type 1 23 00 00,,,,Part 2 1200 Dollars s year 1,0numa,Ki

5-Aug-08 Contracted Information Exchange Demo 14



Sample Check Result

Processing '06-Register' Worksheet Check

Data file display supressed per user request for non-verbose output.
(45 XML records found (include column header), 44 possible COBIE records were analyzed as noted below.)

Column L. Rule
Rule Description = =

Letter Name Pass/Fail Errors Found Offending Records
A RegisterID record ID's must be numeric Pass - -
A RegisterlD record TD's must be increasing Pass - -
A RegisterID record ID's must be unique Pass - -
B ProductType All register records shall have OmniClass product codes Pass - -
C RegisterType All register records must indicate data type Pass - -
D AssetType All register items must indicate asset type Pass - -
E RegisterApprovalBy  |All register items must indicate approval level Pass - -
F SystemIDList Product Data submittals must indicate related system(s) Pass - -
H ExternalSystemName If created by software export, system name must be listed Pass - -
1 ExternalNamelD If created by software export, external ID name must be listed Pass - -
) RegisterName Submittal item name must be provided Pass - -
K RegisterReference Submittal specification reference must be provided Pass - -
L ReplacementCost A numeric value may be provided for replacement cost Check 11 1,2,3.4,5,6,8,22,23,24, 44
M ReplacementCostUnits A value must be provided for the replacement cost units Pass - -
N ExpectedLife A numeric value may be provided for expected life Check 11 1,2,3.4,5,6,8,22,23,24, 44
(0] ExpectedLifeUnits A value must be provided for the replacement lift units Pass - -
P CreatedBy records must identify who created the data Pass - -
Q CreatedDate records must contain a data stamp - - test type 'Date’ not yet operational
S ReplacesID updated records shall not identify themselves - - test type 'SelfReference’ not yet operational
S ReplacesID updated records shall reference an ID on the sheet - - test type 'SheetReference’ not yet operational
Legend: =required =conditional =optional =change control

5-Aug-08 Contracted Information Exchange Demo 15



OPS summary

 Producing COBIE directly
— 06-Register:
e some missing replacement cost
e some missing expected life.

5-Aug-08 Contracted Information Exchange Demo
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Vectorworks

 Producing COBIE via IFC
— 04-Space:
* NO area measures
* no function
e aggregate spaces used
— 05-System:
* Nnone
— 06-Reqister:

« same number of register and component entries.

— 07-Component:
* 14 doors and windows have no space
 Some doors are allocated to three spaces

5-Aug-08 Contrac
ted Information Exchange Demo
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Revit

 Producing COBIE directly

e Twice
— Several issues ...

5-Aug-08 Contracted Information Exchange Demo
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Revit direct to COBIE (1)

. 00-Structure

— the instructions file did not contain information about the specific project, but reflected the "railyard
maintenance project” example

— ingeneral -. IFC GUID's or equivalent (i.e. system ID's) must be provided to allow checking across different
spreadsheet submissions if the data is created from BIM software.

. 03-Floor.

— InteriorGrossArea a non-numeric character was written to the field, possibly a "space" or equivalent in lieu of
blank or "n/a". same for all in this worksheet.

. 04-Space.
— SpaceReferencelD value must be blank unless showing nested spaces (error not shown in the checker
since SelfReference check not included in checker at this time)

— ExternalSystemName value does not identify "Revit Architecture 2009". The value for the system name does
appear in the ExternalSystemName column in the Floor worksheet.

. 05-System.
— repeated problem with SystemReferencelD and ExternalSystemName
— inspection reveals that the list of systems seems unusual given the size of the building.

5-Aug-08 Contracted Information Exchange Demo 19



Revit direct to COBIE (2)

» 06-Regqister

— register ID records not unique, two values of "19“

— register type not spelled correctly "Test Report" provided vs. "Test Reports” which is
allowable value.

— while the number of Types (register) and Components (equipment) are not the same they
are very close: there is not strong typing.

— typically expect that register records, i.e. "types" will be part of a building service, hence
missing system id's in the register are not correct. for example one would expect that
Register ID 7 "Exhaust Air Grill" would be part of System ID "HVAC", note that when trying to
identify which system the component belongs that this small building cannot really have all of
these different mechanical systems.

e 07-Component

— records 6, 7 reference spaces that do not exist. Rooftop and outdoor are specifically to
be designated in spaces. This is consistent with the way that people think about areas
outside the building envelop.

— all named components must link back to 06-Register

5-Aug-08 Contracted Information Exchange Demo 20



Revit: Direct to COBIE

Processing '07-Component' Worksheet Check

Data file display supressed per user request for non-verbose output.

(214 XML records found (include column header), 24 possible COBIE records were analyzed as noted below.)

Pass/Fail Errors Found

Column
Rule Description

Letter Name
A ComponentID record ID's must be numeric Pass -
A ComponentID record ID's must be increasing Pass -
A ComponentID record ID's must be unique Pass -
B SpacelD Each component record must list it's SpacelD FAIL 24
C RegisterID Each component record must list it's RegisterID FAIL 24
C RegisterID Register data must be strongly typed. (RegisterCount <= ComponentCount) Pass -
D ExternalSystemName If created by software export, system name must be listed Pass -
E ExternalNamelD If created by software export, external ID name must be listed Warning 24
E ExternalNameID External identifiers must be unique - -
F ComponentName Each component must be identified by name Pass -
IF ComponentName Most components should have have a unique number - -
G ComponentDescription Identifying product type in the description may be helpful Pass -
H CreatedBy records must identify who created the data Pass -
I CreatedDate records must contain a data stamp - -
J ReplacesID updated records shall not identify themselves - -
J ReplacesID updated records shall reference an ID on the sheet - -
Legend: =required =conditional =optional =change control

Rule
Offending Records

All rows include this fault.
All rows include this fault.

All rows include this faunlt.

test type 'ExternalNameUnigue' not yet operational

test type 'UniqueComponent’ not yet operational
test type 'Date’ not yet operational

test type 'SelfReference’ not yet operational

test type ‘SheetReference’ not yet operational
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Revit

* Producing COBie from IFC:
— 02-Facility:
* Not named
— 04-Space
e Super spaces present
— 05-System:
* None

— 07-Component:
« Many components without link to space
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Bentley

 Producing COBIE from IFC:
— 04-Space
 ceiling heights invalid (ifcCOBIE)
— 06-Component

e Some doors, windows and ducts not associated to
any space.
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Metrics

e Summary
Scie Cvie COBie
Route Space areas Proxies C/Tratio
QPS direct net, gross  nfa 22.578
Bentley vialFC  yes 2 4.071
Revit direct  yes nfa 0.532
Revit vialFC  yes 1820 3.216

Vectorworks via IFC none 0 1.000
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Summary

Route Pass/fail Quality /10
OPSs direct pass " g
Bentley viaIFC  pass

Autodesk via IFC  pass
Vectorworks via IFC a55s

F
&
Autodesk direct fail - 4
"6
F
Fi
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