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Student :Ping-Ting Shen Advisor Dr. Chang-Yu Lin

Institute of Civil Engineering

National Chiao Tung University

ABSTRACT

Information_exchange-is-an impaortant issue during the life circle of a building.
However, the lack of exchange-standard usually results.information leakage and
low efficiency.: IFC. (Industry Foundation:Classes): which introduced by IAl
(International Alliance for Interoperability)’is an open standard for information
exchange. IFC aims to describe .all the information relating to a building’s life
circle and integrates .them: into a Building Information Model (BIM).
Consequently, information can be exchanged and shared.via BIM.

This research discusses the specification and implementation of IFC in an
Object Oriented approach:. Two charge-free APIS (Application Programming
Interface) are discussed.

Additionally, this research introduces an IFC based .Net Framework class
library which provides an easier and safer way to access IFC file. Also, this class
library can be easily applied to Object Oriented programming. Finally, this
research presents a Plug-In based IFC system, and demonstrates how to use this
class library to develop Plug-In component, includes 3D building model viewer,
building infrastructure builder, and beam/column profile viewer.

Keywords: IFC ~ BIM ~ Object Oriented Plug-In
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T 6}}}%}330;:111:,\.&
gl

lk\FI \3’_,1 m__ %@ s HE T YO FI N B%

SIS e R T e )
%W”ﬁw%{maﬁ“i##m’“ﬁﬁg*4#m fos pie
pe @i oRmr g HMERCREE NG 'ﬁfﬁ L

S E o

b

## #(Encapsulation)
2 .3 8 F (Information Hiding)p < %7 (Fen’m & 22 4+ 5 = R
A K AT R gk TE R g H SN A f‘“'?'\« PO PEE A

dp 7 e B R fRH RERK G - fR s

7 #44 % 7(Data Abstraction)
TR gt poenide A B R EA Bk 4o T3
ENN IS 3 A ﬁiﬁﬁhya N AMERURAAHEAPIISIEE -
4o % F L5 A (ADT, Abstract data type) - fa4F & cnF 4241 fe > v * 11 2
<ﬁwmaa,—@ﬁwﬁ%%ﬁﬁ%%Fﬁa’VHPW”WW?K‘
RPEP TR o RF R IERS S T R

b

# ZJ/(Polymorphism)

?JmﬁﬂkmﬁPwﬂ%ﬂwkmf ﬁuﬁm,&%g a?wm
Fla R e bl BT OEEE R PG RO RS 2R
R g B ?&$ f%%%'ﬁ ForELfy o PRYEARD DA

i - o

ETRa=1

FAPR- BASNFET AR EEe o TR T A



o

e &
S v

p
WE o e
w?*»

& -
RIS
™

¥ <
3t

|

- #9) -
pi A o

- BARNFTAEDI EEM L3 AEERKPFL NP AR
(object-based languagey # % & & ¥4 i o f258F 7 § :C++ Java CH# -~
VB.net- 82 AC# 2 # 2 EH 2 HEn » R d2WF 2 AEEBRL > NHE
B  RFRFEES S I o delinuk e 2 E N CHETE

1&1’6"15; o 747' "‘%’ra’mjl@aw °

wnN e

&

]

232 PR eNEATALKEREOR?

PR SN VIS AA# N, jbﬁgib RN B I g
> STEP~IFC~CIS/2 = f&f3t L 3R el 7 Fr i Eon i & > % 1y
o AECIFM e Bid 2 5 ~ 2 20 bilhe- phz A5 2 5 #8841~
R PT  RPLEFERAAE - AR EARISEH LR 3
foo it platE ey ers DEENRA S HE R B o {1y 5
v MR PR A (7 b R P R I Bl A A e B
TR RO LR s L a R A e
B o KR AR BT R G e 2 B R e R
i

T4

S
=

% BIM "< é‘bl’f_}%@ﬁi*%x“%l—,g,@ ],‘i’ﬂ]i%raqm*iiﬁal,(}j:%;!{i
& mJ » @ e CADD % %c(3m AUtoCAD; MicroStation; QuickCad) 4>+ & 4

PR A R Bd BE A A E S e Ay @ AR BIM ks
(4 Revit ~ ArchiCad» Bentley Architecturejt>ta& 3~ 2 | F R 7] - B I
[EEE ;ﬁd S B b 3SR T2kt o

2.4 .Net Framework

Net Frameworki_iz #ic(Microsoft) 41+ Windows T 5 hdic 48 B 3 -~ 12
BoHFATXovE A B R NIH[12]

1. A## = 2 (Baseclasslibrary) s 2 @& * & /6 ~ TR 3B~ THE R
BoECRRUEA.EFZITE RGP N LREEYFIFEESA
EE RSB E LR DR DL RS ER

2. CLI(Common Language Infrastructue}i(®] 2-5) > CLI ~ & & & B30
CIL(Common Intermediate Language CLR(Common Language Runtime)
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CIL 5 - #° %% 7 » 4ok Javashiz = 245 (Byte Code) ¢ * fedic ¥ &7

AR T R g7 P AR E T e i CIL > &2 sdt i
FNFT AR AR R TR PR L EOENFT G Visual
C++~Visual Basic.Net C#~Jg» g2 2818 * 253 7 e & ¥ " € ¥ = CIL -
CLR# % - B R Behi ¢ » 4ok Javash JVM(Java Virtual Machine) ©

fF TR CIL #3 53T 29k 2 B (Native Codey 3¢ JIT it %
(Just In Time Compiler-

.Net Framework® 7 A i 4 2:[12]:
1% 2:0d 20 CIL 3§ BFBARS 95 T st 57 st § r pFadd) wie
AR B ERTE o
2. 85 5t g AR K MRS ClLo &R R A3 BT SRR
CLR 7 i FIIS-T 5 dik, o
3. I F MR L oah Yl 2 - B RS &0 k& COM(Component
Object Model}t i »=OLE(Object Linking and Embedding) = -
AFy 4 & ¢ * Net Framework 1.8x % Visual Basic .Netfz; 7 - 3228
T B ATHR 5 3.50 i 1.5 dhrt i HR By @ A o

25IFC M * 23

N IFCERAT AR EHER 2GS 2 2F T 2 » IFC * 27 %
LR 57 HLIRC F AR R £ AR A T A AF R o % F - B
GERAMAE DT E S RN T EAIFCH X ERAS FHHENRET
W fe A Sy AR = B R R A e i PeE R AN A e ezt e
®*APR S G PR R AR F R EAE R o

TE RF A IFC B 255
Po-Han Cheri £ (2004) IFC 5 £ # 1 ¢ * JavaEER w2 XML $jtviE
o BEARKEGIRE o RS R SR z’”a;%gd IFC & 5 7 #-
A 22 e e HIIE (7 5 e 3K 3 - M.Hassanien Serrof 4 (2007) & % HA 45
E R FE Y IFC2 AT AT REAS BT £ 7
MRAE R T AT 0 P NS AR AL B R F IFC dREt

Ali Murat Tanyer% 4 (2004) = = - 12 IFC 2 A#DFHE - T F 3 5

AD 2RI AERPZ G R LA > SRR ERTRERTEZAT AN
| - Changfeng Fu& « (2005) @& * IFCsvr APIR 3 — i & 4341 IFC 2=
FABAP Fenii o d Z QWA N FF S ROF A bopER A &
S EEpMER -

w

S

>

"
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BP0 IFCiT & hf R G 5ty > i B & 0 IFC endp M A7 3

£
f

friz $.(2000)% ;24 STEP ~IFC % Frfp @ » w12 T g = fi o
(e Sl N R R R N SN ""—S-F.* ,:,c)\,fn,,%.ra,?.}l}g_
PooAiA - mY o THRE S FRE T 20 g § R £(2000)%- IFC
FE P EBATANRER S AES R IFCEA TAL S ERRE
Fia o~ 32 BT 0 TR I ERET HN B IFC AR B L L
VRML > i = IFC £ 3 FHA 3 IFC B TR @ TRLER S
P A IFCFM eGP 5 p FHEBHVB A2 AJIL o

%3@(2007)&%%1‘@\%% TR IFC 2 AT > T2 8
f]&/%%fr*'fil»\f’% CILE Y bR AL AR S B A TR R 2 IFC
Tz Bt 5@ g {THE B 61 JAVA A7 3" 18 (7 eJE o #Ec ] (2007) $F
AL IFC e BIM ik Sei8 17 37 3 BRI Bl B R TR B 2
iR B2 e RIS REE » T 2 B AABM It T & IFC
TAGFEL LRF A 7ER O FORTRAN £ 5 2 -

¥ B (2007) IFC 5 A #eE 8 - @A 3D, 1 /& 55tk 2 CS3D(3D
Construction Sequence Simulation Syste@§3D & * '|IF€ Engine OCX%
7 3D 3 2 & * |[FCsvr API#E B 5 r’#w T p FL etk 43 #-1E H BIM

g sesri2 IFC ﬁﬁr;\» U R X QR e
1M BRS04 48(2007) & 1 - ? a1 ﬁ_% % Afmﬁfﬁ H 2

B MR Ry P &_lﬁéﬂit‘ ”LrEsVN? A H E pq‘»’f;;;é%‘
B AR BB R RN E e - R R R R gtk
HAEFTAIFEFLIFC S AAH > 72 @ IFCsvrAPIxEm Ao B o
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=% IFCHfagir

ﬂ\iﬁk IFC m%ffﬂ(Spemflcaﬂony 7 1T (Implementaiom 7 #4531 » 2R
3

IWip e IFC E;ﬁmﬁ U L e %:-ra,""‘ ||:Ci’ﬁ_,’ﬁ_£.3§”;'L % |FC%’E§E‘?‘JE_\&
B N ¢ 3 IFCE A T A IR E  IFC § WAk % 45 2 IFC
EACLUNER S R ]

31IFC Ty it
IFC fe i 2 o 3 AAR R - 87 0 475 K 4 T4

FAEFAIMETRTA 0 F »‘Jsﬁﬁ”ﬁ - B LT AL A i
B F3 o JAI 2 * EXPRESSY 3% % (data modeling languagé)s IFC
?“;ﬂ.f‘ﬁwﬁ FASE U ‘Z.ﬁﬁ 8 }w[23]’/n\‘%l§:;c3i—£zr"f_

Defined Type

* o ART AL ¢ 7 REAL(F #i)s INTEGER(% #c) - NUMBER (#
F ) ~ LOGICAL(# & 2 5-) ~ BOOLEAN(# #% i #) ~BINARY( = ~) ~
STRING(% ¢ )= Defined Typer<iic * CIC++itypedef B R & X85 A A
THAE A& B FE R Y £ (alias)e u“lfcMassMeasure’& “IfcLabel” %
#] » # EXPRESSk if4eT ;

TYPE IfcMassMeasureREAL;
END_TYPE;

IfcMassMeasure: % 7 ##¢-£ € = Defined Typed# 22# 7| it % 7 #(REAL)-

TYPE IfcLabel= STRING
END_TYPE;

IfcLabel & 4 i v F & # ¢ Defined Typer # A # 3| & 5 F ¢ (STRING) -

Enumeration
AT REAKEY o THER B TEOPN T2 - o I E PN TR
F 4|5 % & o Enumerationtx i C/CH++07 8 (enum)> B 88 & £ 57 — B
v @ BB RR A IE R A D ke iz - o 2 ¥lfcBeamTypeEnum™: &) o
EXPRESSH if4r T :

& 0‘

\:t
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TYPE IfcBeamTypeEnuns ENUMERATION OF
(BEAM,
JOIST,
LINTEL,
T_BEAM,
USERDEFINED
NOTDEFINED);
END_TYPE;

IfCBeamTypeEnunﬁ;%z ’f;ﬁmi\ﬁi ’ 26 g/@ % BEAM(—— Aok T é%f?’}’&)‘JO'ST(’*
1L A e 4E) ~ LINTEL(K = 5 fa i) ~ T_BEAM(# 2 3 0 T 3
#2) - USERDEFINED@ = ?\%2) - NOTDEFINED(% ?\%\‘) 3

Select Type

B - B REAGTA G 0 v LR MR e
Enumeration# end_ > & cop & ;‘I%{— RN Y 1
Defined Type &=&_ Entity » = % Holl i 7 L =2 F o Selec Type {% i
C/C++:ehr union » % 7 = B 13 3 A i T8 34 3 [l
“IfcSimpleValue”s: %] » 2 EXPRESSH #F 4r 7%

TYPE IfcSimpleValue=|SELECT
(Ifcinteger,
IfcReal,
IfcBoolean
Ifcldentifier,
IfcText,
IfcLabel,
IfcLogical);
END TYPE;

IfcSimpleValue# =+ - i ¥ i i@ - ¥ 12 Z_Ifcinteger(¥ #¢) ~ IfcReal (7 #) -
IfcBoolean(# +& i&) ~ Ifcldentifier(x ¢ ) ~ IfcText(F # ) ~ IfcLabel(% ¢ ) ~
IfcLogical(:}-4& # 5.)i& A 48 Defined Type# # 2. - -

Entity

A_IFC A2 ¥ EAf fes &ti‘.ﬁ EALARE 0 BT AR E P e e
(Class)’ T d 7 EMABE & Léé—&.’.fl © Entity~ M2 & A g F A
Al T ¥ H#ﬁd’ — = R (rule) v &% IFC % é M & 8,y
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“IfcOrganizationRelationshipz ] » # EXPRESSH it 4 :

ENTITY IfcOrganizationRelationship;
Name : IfcLabel;
Description : OPTIONAL IfcText;
RelatingOrganization IfcOrganization;
RelatedOrganizationsSET [1:?] OF IfcOrganization;
END_ENTITY;

PRy

+ )¢ IfcOrganizationRelationship 45 it % %‘2 LR Y B
w B Name# 7 ot B R L TORAIE S IchabeI Description# ;
rﬁg gy i 0 FORA G 5 IfcText s RelatingOrganizatiork 7+ B 95 2 5 1‘

A ik & Ichrgamzatlon RelatedOrganizations s £ B 75 o 58 £ 5 o B 5 chH

—

o TR & 5 IfeOrganization -

Entity B enFT A< f 5 IFC & e @i A EZ - » 2 H:
#H M7 AR % B4 FYOPTIONAL” M ég 5 0 e if Descriptionfg% Moo F.o®
“*%ﬁ”?b@&p’mcL%ﬁﬁ%¢W$HﬁLBTQM$‘gg

3 R} &1 demct RelatedOrganizations & & i lfcOrganization: & 48 -

IFC Entity %% fI'* & 55 i (Relating)e 4 i 75§ 1+ (Relatedyk £ -+ - é"f %

el oo dow ik en RelatmgOrgamzanﬁE’ RelatedOrganlzatloneéf M2
b Entity i S5 E 2 R = b R R b it 20 &
1. i % % Ay (Inverse Rule): * &k % 7+ ré' s M T b e
IfcOrganization%.s & i it + B %: IsRelatedBy £*Relates# 7+ H A & &

IfcOrganizationRelationshifz RelatedOrganization® RelatmgOrganlzatlon
e S Sk

2. hFEE R (Unique Rule} * % 2 & fiteri— P tl4cz % ID =B
Mg F e B EAREA P 2 o £4F IR o

3.574 % p|(Derive Rule) P hEAT - BAEBRAE AL F B Entty
il B M EA A K Bldo— BAEETG Tk fFd HE - BitEa ko

445 1= pl(Domain Rule): % & - BB F > blarT & T 346 o
FFEaRACESHFETR -

324 1 3 IFC RApLE
AGEALZIFCRFE AR 4w H 2 Eo Pl s K - W % F

‘]'J_ZL‘FI— ti g —qIJ o
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321 %K

IFC z_#& Entity it 43 %k p H & Entity > & 7 P33 H - %K (Single
Inheritance) ~ i} I a2 pFeikp 5B Entty @7 i d © 5 B Entty
MO0 ek Entity X B  F ﬁé‘} vt 4 RRAT IFC R 2 & & & Entity
i MR (LK) AR g e Entity 2 00 gt K s Entity > Glde TR E ¢
Entity & /2 %K+ & O Entity o IFC 2433 F 38 % 0 3F § 8k ,%ggi ML
e @R L FEH oL aE > 2 IfcAddress” ~ “lfcPostalAddress”
“IfcTelecomAddress” = # Entity sn#-i i % 2 D& 7 3p 4o o

IfcAddresss EXPRESSH; it 4 :

ENTITY IfcAddress

ABSTRACT SUPERTY PE OF(ONEOF(IfcPostalAddress,IfcTelecomAddress))
Purpose .. OPTIONAL IfcAddressTypeEnum;
Description : OPTIONAL IfcText;
UserDefinedPurpose: ORTIONAL Ifclabel;

END_ENTITY;

IfcAddressz & - at" ek A& T4 » wF = BB Purposestt =al g & o
¥ e A F(HOME): £_1 #k(SITE)< ; Description 47 it ig B = ht (F 3 ;
UserDefinedPurpose 7 & & chg, & o b Entity ;{gg} ABSTRACT M 4t 3
THE % F A ¥ d SUPERTYRE OR 4 = 1% #4v 5 IfcPostalAddress
IfcTelecomAddressnk 7 W) (Super Class) v F pF4m B Entity #r4K o

IfcPostalAddressin EXPRESSH it 40 F -

ENTITY IfcPostalAddress
SUBTYPE OF (IfcAddress);
InternalLocatiol: OPTIONAL IfcLabel;
AddressLine : OPTIONAL LIST [1:?] OF IfcLabel;
PostalBoy : OPTIONAL IfcLabel;
Town : OPTIONAL IfcLabel;
Region: OPTIONAL IfcLabel;
PostalCod : OPTIONAL IfcLabel;
Country : OPTIONAL IfcLabel;
END_ENTITY;

16



—»],—\-.a—’

IfcPostalAddresst SUBTYPE OFRE 45 4 7+ H ¥k p IfcAddress * T
TOp e et o Hgp ey |fCAddI’eSSr'f‘Jb'“r”ﬁ Bl v ie— HIEEC h”
dip o RUER mp” o v XA P BEEE R Entty chBE o Ao
InternalLocation % -+ # 3% =% > ¥ i A E BHE S L5 T %KL
AddressLinesk 51 28 i 2+ it ; Town # 77 =4k #7 L_mj;c&—a v TR RLE B AR4E
Region# 7 -k &% 8 > ¥ il L3 B 4 & LR PostalCodes 3% i
HEeERVE T 5L 5 Country A 3% kb AT iR ﬁ

=5

IfcTelecomAddressi EXPRESSH it 4+

ENTITY IfcTelecomAddress

SUBTY PE OF (IfcAddress);
TelephoneNumbe; OPTIONAL LIST [1:?] OF IfcLabel;
FacsimileNumber: OPTIONAL LIST {1:?] OF IfcLabel;
PagerNumbe : OPTIONAL IfcLabel;
ElectronicMailAddresse: OPTIONAL L I ST [1:?] OF IfcLabel;
WWWHomePageURL:  OPTIONAL. lfcLabel;

END_ENTITY;

d it SUBTYPE OFM 45 7 & lfcTelecomAddress % % p IfcAddress
u,ért TOp e A 2 |fCAddl‘€SSr"f7b'“r”ﬁ s T RE - B g
N FPRE SO makt ST xS B4y itie B ERtity gl o e
TelephoneNumbear & 3% ik 60 355045 3-FacsimileNumbers: 3% i ht ehig &
575 ; ElectronicMailAddresses: & =+ 2t i+ = x5 ; WWWHomePageURL:
Pk e

|FCJ’E_,’]V‘_E.L_P{F B RED et B B sk i TR 7 4 L Entity b
ME ARG RBIFS LAY it Entity e BEL SN &

%ﬁﬁﬁ%;@ﬁﬁro

322 % FH I L A

IFC Entity ¥ L 2 & 5 4 % T3 3] a5 2 H Entity ¥ it AR 8K 5 &
FA s vid ’#’ * 3t g it - B2 e 4 (Common Concept) 4 % 3L
AT AR S 973 F 8% (Sub Classy+ il 46 > ¥t %4 v o Entity # 3
i?:ﬁL /\‘3* ’ 'ﬂ”‘%ﬁf} o % TR A S E D] P Ak o AR
R 7| e IfcAddress”

-

}?kf‘-”‘iﬁ-"}'*‘ﬁ_«tlm“”‘k‘ﬁ‘g]l? om m &
- fade %l";!“ 4] » v #“lfcOrganization”% % -
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IfcOrganization:n EXPRESSH it 4- T

ENTITY IfcOrganization;
Id : OPTIONAL Ifcldentifier;
Name : IfcLabel,
Descriptior : OPTIONAL IfcText;
Roles : OPTIONAL LIST [1:?] OF IfcActorRole;
Addresse: : OPTIONAL LIST [1:?] OF IfcAddress;
END_ENTITY;

IfcOrganization 7 Addressesg 12 7 # 4] i % IfcAddress: e d *+H 2 3 % F
LA AR F AT T A {“IchostaIAddressﬁ*v‘ “IfcTelecomAddressiz = &
2 3 A o

£ r2¢lfcExtrudedAreaSolidiz B ¥ 4 * X #y it iE e 2 355k o0 Entity 5
& » 2 EXPRESSH it 4 :

ENTITY IfcExtrudedAreaSolid
SUBTY PE OF ( IfcSweptAreaSolid);
ExtrudedDirectio : IfcDirection;

Deptf 7 IfcPositiveLengthMeasure;
END_ENTITY;

TATR A Ak G- B aatTe 4’3‘-#% T o 0B BE R B o 4B 3-10
ExtrudedDirection® 7w ® E-<1= » ; Depth z ® Berk B - ¢ SUBTYPE OF
Matx (7 aed %k p IfeSweptAreaSolids # Entity > 2 EXPRESSH if 407 :

ENTITY IfcSweptAreaSolid
ABSTRACT SUPERTY PE OF(ONEOF(IfcExtrudedAreaSolid,
IfcRevolvedAreaSolid,
IfcSurfaceCurveSweptAreaSolid))
SUBTY PE OF (IfcSolidModel);
SweptAree : IfcProfileDef;
Position : IfcAxis2Placement3D;
END_ENTITY;

IfcSweptAreaSolidi SweptArealf 1% k % 71 iz B A5k it > T4 & 5
IfcProfileDef(Entity) » # EXPRESSk it 4- 7 :
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ENTITY IfcProfileDef
ABSTRACT SUPERTYPE OF (ONEOF(IfcParameterizedProfileDef,
IfcArbitraryOpenProfileDef,
IfcArbitraryClosedProfileDef,
IfcCompositeProfileDef,
IfcDerivedProfileDef));
ProfileType : IfcProfileTypeEnum;
ProfileName : OPTIONAL IfcLabel;
END_ENTITY;

d ABSTRACT K43 ¥ v ¥ - II} % FAEEA Prof|IeType ri
m % 4] ; ProfileName it 4 7 %o L4 o d >0 v &3 % F

IchxtrudedAreaSoI@g d SweptAreafiq M St iz B Entity pF g “fﬁ + —EL
A IfcProfileDef erztdo . = 4f =] - |fCPI‘OfI|eDef‘3L§§3«Fa§ “4c@ 3-2 0 F %
%4 e Entity ¥ @8 %X v o IfcIShapeProfileDeff i | 2] %o )& &

2

IfcCircleProfileDef@ it [f]1 2 475 )& 238 % F 25 %) o

\\\fr
:“\-.-q*\i-"
?‘iwﬁ%“”‘

33IFC % fedh 2 B

& IFC % Tﬁ‘éﬁ]l\ % (Kernel Layeryz 2 &2t ¥ & (Product Extension) Z_s
T A ENtty v FHRIFCRREFAAF EE AR T R D
Entlty(4JZ RLE fh)gn S Ap e B A2 oo Entity o B sgt A A Entity 4%
SN W wﬁg@ BB 3-3 11 IfcRoot = E gk ;ﬁé BARPFE Entity cop F
W MR R R A ENty F] T xR HE R S o

IfcRoot

T A B g AR S DGETRRED 0 TR vt 0 Entity 3R 5
IfcRoot e ¥ & o fmﬁr}% JAVA & %_Net Framework{ %] & ¢ mObjectL»p g >
R R i M A R A I LENERS TPy
Globalld iz # 1+ & IFC é;% A FRp e F g > BF g (7 Entity 4

1% 51 o

I chbj ectDefinition
v 4K IfcRoot > Fe &k A4 % 7L 3 wa#ﬂ;ﬁa:@.‘ EFEBEReT
& w By bR
1. HasAssignmest
Z 57 ¢ Entity &t é”a%ﬁé IfcRelAssignsty = % 8 # Entity » b4rd - 1
R EES £
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2. IsDecomposedBy

% 77 ¢+ Entity st é”a%ﬁ“r} IfcRelDecomposes: ~ & > b|4r— R 7
R E - SR

3. Decomposes

Foom b Ent|ty é”a%ﬁ“r} IfcRelDecomposege = # i Entity » H 5 &= H
= Entity ergR 2 o

4. HasAssociations

% 77 ¢+ Entity it ia%ﬁ“r} IfcRelAssociates? 2 v Entity 2 4 M B > §]dr-

T R hgF SR o

AT G
IfcResource® g2 A2 G Y FHIOFT R 4ol ~ 44 o
IfcProject * riiy itz A & % ;ffl BTl o 4o E s AR kAL o

IfcProduct* 12 45 it — i B3 A58 8 i B M e (2 dofiR s 41 o
IfcProcess* 14 #; it i@ {7 ﬁ oA AR KA
fCGroupz*I/;}_\,", ""E'gb ’—é{r’%—g r'/lp\;—:,. o ;bgl:l\;” l;’i’ “ﬁl’\%l:,\;” o

IfcControl * Mg it § 12 > 4ody i - & W iEerpEF & o
IfcActor: * widg it ‘o & & f Eded ouded— e BER &S F A o

| fcRelationship

v %k p IfcRoot * Ky it Entity &2 Entity 2 Bl 0 2 & 5
IfcRelationship¥ 4 &1 Entity ¢ % rSzLu“IfcReI B ER o IfcReIatlonshlp—k—
B % TR A o AN x{ P G o v 4~ ulgk IfcRelAssigns
IfcReIDecomposes IfcRelAssaciates -IfcRelDefinesylfcRelConnects#-ik »
&7 1 Entity #3503 IFC Entityz_ iF 7 3 2 & i

1. IfcRelAssigns

ok Lk dp LM Tk o R Entity dp 5 - B L Entity o Bk b
Entity 7 : IfcRelAssignsToProcess - 45 7 #zIfcRelAssignsToProduct
ip LA & ; lfcRelAssignsToControl 45 #_¢ 12 ; IfcRelAssignsToResource
i T & ;5 IfcRelAssignsToActor » 4 =+ B IfcRelAssignsToGroup 4y
2. IfcRelDecomposes

PR HEASFES s DM R a2 Entity 25~ B Entity -
IfcRelAggregatest s & * ki ik R L fRe s > Bldr— B 25 &4
Foud FARBI e

3. IfcRelAssociates

* ki Entity B MM o0 k- e Entity MBI - B LD
Entity - £ & «H+ % % 3 : IfcRelAssociatesMaterial 14 # B 7 ;
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IfcRelAssociatesDocument » ~ i i B3 o

4. IfcRelDefines

k- e Entity 275 - BERBREALER £ R PITHY
IfcRelDefinesByProperties Z_% 1+ ; IfcRelDefinesByType % &% *iﬁi'
5. IfcRelConnects

kA Entity B genll o el il ¥ RALY AR S .
IfcRelContainedInSpatialStructuré #f %] € & - e ik 7 & cd 5 (42 ~
B E)RET - B3y B Entty(lAE AP E) -

J4

[
| o

| fcPropertyDefinition

£ IfcPropertyDefinition® ~ e Entity * #13 c/fid iy it - Bl o @ g
P ﬁg},f“;fi AR B 0 4 IfcDoorPanelPropertiesé@ #g &) * Kk d5 it ™ B
vt Lo 8@ IfcPropertySeti = i i 44 %ﬁé — % IfcPropertyp ¢ % &% - B
Bl o bldea 49 p TS b de 4§ B e IfcPropertySet » 7R ¥ sbii‘*ud» Vi
7EE ~BER - b @3 IfcProperty-

341FC = 5.7 A #2234 R

#Fl 2 IFCARARNP et M BIM Rt ais o iz Ay FR 2 &
FH T Al IFC H it q\ﬁﬁ**mﬁ:ﬂlj » TAFH T F AR H L IFC

o AN F2 ZAHIFCER j‘??‘aﬁ:ﬂ 2 AR o

341 A#IFC2 HFAHA

- BA#DIFC ZRFAHA 3 4B Entity> 243 :IfcProject- IfcSite »
IfcBuilding ~ IfcBuildingStorey & i ~ % » H R ix4rB) 3-4 > & 4] 4 L 4o

| fcProject

ior- BREALRZOPMTR v 5 IFC2 AT AT S+ & 0 Entity » &
BHAILFE Rt - B IfcProject v 2% 7 S B €& T FRE (b
e T EROE E L )2 R AR k(B AR s I E TR

| fcSite
%77 - f@;-r REPAR BT 0 & 58 5 H ik (TS S RE) 0 pheh A
foift >~ B R 2 B A2 #R{2 p oo IfcProjects Ich|te EEB LR T @

* IfcReIAggregatest.ni » — i IfcProjectst 43 d 3% 7 B IfcSite fe = o
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| fcBuilding
Ao EZEAFp TN > ¢ FH =3 (dpE> lfcSite ez B ) ~ thE - 22

AP B R % FolfcSite IfcBuilding 5 = & 4 28 %> & * IfcRelAggregates
2 it > — B IfcSite st 43 ¢ 3F % B IfcBuilding & = -

| fcBuildingStorey

Foor— B M T & 7 8 (4P IfcBuilding i ®) ~ *hEL -
& % (4p >t IfcBuilding 7% &) - IfcBuilding £ IfcBuildingStorey & ‘e & 4 2
M % > & * IfcRelAggregates#s it » — B IfcBuilding i 43 ¢ ¥ % B
IfcBuildingStorey e = -

| fcBuildingElement

THR-BEFRAMEA AL W E - B T4 0 75 Share Building
Elements@ 3t < # & )& Entity " T lmsFagw oo ¢ 7 IfcBeam(@r) ~
[fcColumn(3) ~ IfcMember( %) ~ IfcDoor(F ) ~ lfcWall(4&) ~ IfcSlab(x) ~
IfcStair(# # ) ~ IfcRoof( & & ) ~ IfcPile( # ) ~ lfcFooting( # ) & -
IfcBuildingElement IfcSite~IfcBuildings IfcBuildingStorey: = 7 & i %
i# * IfcRelContainedinSpatialStructuge it = A i% o

IfcSite ~ IfcBuilding ~ 1fcBuildingStorey3#&-i p-IfcSpatialStructureElement
v e s CompositionType/ffd -8 i - # » 2 > 2 BH T = BRE
“COMPLEX” »“ELEMENT” »“PARTIAL” > it 2 COMPLEX 0 Entity &¢ 43
A fE =k i 5 ELEMENT s Entitiess A i 5 “SELEMENT > Entity &% 43 4 fi#
= =5k iy 5 PARTIAL 0 Entities » 4-B] 3-5° ID#% #4 < IfcBuilding #
CompositionType & 1 & -ELEMENT » ID 5.#6 ~+#7 < IfcBuilding #
CompositionType & 1+ %  PARTIAL > = ID & #4 "~ IfcBuilding + J‘z;{ﬁ“r}
IfcRelAggregatest 7+ # d IDF: #4 % #6 salfeBuilding 1k = -

34.2 H-ZIARH

IFC et i@ F 7 AEC/IFM Af 3 » ZHEZ AT MR G - B & b il
Bl(view) %3t Pl FAL 1 4 enp g R B TR S B - BT o gk
B RPENtity s it - B b m ¥ - BacA R Er — B S8k o Entity
Kfpit > b PREFTACHEFRL T REE S T TR E RO ARLE
(Model View)E_F 3 2 4% — # o IAl 3% - A Sz cn 38 T F_ 2| e 4 on
URER U EIE SRS R R p A DI G R S R R SR
RAKE LT AAHTHMAFRIRT F A L& T (2007)iB
AN IFC Tt 2k R 3 g i i IFC R engic Bl Tt L e e &L
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x4 o #& IAl #% ! IDM(Information Delivery Manual)[24F MVD(Model View
Definition)[25] & #c 48 Ba 78 § (¥ IFC pF %% -

SRR FS mﬁmmwﬁ)aazmﬁ%%m?mﬁﬁ*
o AR AR 20 en TR 1 2 R A2 Bl (process map)
Q#mﬁﬁﬁﬂowk£ﬁ9ﬁ¢@mﬁﬁgﬁP\¢% f e
*ﬁ?’%iW%Wimp#’ﬁﬁr%mpﬁ*iﬁﬂﬁ£&*
o p A IDM B 2 0 3F S /nﬁi"‘%% B o et oA &

B
L R 'FE'T FAITREA | 7o

MVD

e - ?ii%‘*‘“ﬁiﬂﬁ”"’ 2 0 € 7 AR e RS s Rt AR R S 2
fait 1 & Al F 3 sk 4k k- lf“%ﬂ\ - MVD p mﬁ_’ﬁ & - A S
#E;iiilFCéﬁL’?“%ﬁfi v dofe @ 7 UML 2 (740 2 3 ik 35 o

351FC § i * #3

SRR A IFCﬁx’rm A A S B TR i 1 F & -
BT A fet t R AR e e IFCmffgﬂ*’%ﬁiJ)ﬂﬁﬁ'Em
T F WA ER STEPf" £ 452 (STEP Physical File) [ifcXML 5% > 7 &
F A IFC gl 8 ISTEPF RAEE - 0 > L KB * o o F
WA R B - ey E e 2558 % o 558 2 L A BI85 5 2% (> (Header)
gy s > (Data)e Hesf 1 0 7 - Lgh oA A A g AR A S TR
IFC 5mah % 500 FARRRR A 2 3 510 gt e B 20 A SR 7 0 3 Y

FHIEFHB A PG R ARG g g it GEM.
Team Solutions[26F % 7 IfcQuickBrowse: > 1{ % 35 #§ % - 12 IfcProject 3 ] »
HFHARF RN AT

#97=IFCPROJECT('XYJLQNXnMOWv+J5Xw/NdbQ',#107,$,$,$,$,$,(#96),#101);
#107=IFCOWNERHISTORY (#106,#102,.READWRITE.,.NOCHANGE.,0,%$,$,0);
#106=IFCPERSONANDORGANIZATION(#105,#104,%);

#105=IFCPERSON($,%$, Pingting', $,$,$,$,%);
#104=IFCORGANIZATION($,$,$,(#103), $);
#103=IFCACTORROLE(.ENGINEER.,$,%);
#102=IFCAPPLICATION(#104,'0.1','project','54967");
#96=IFCGEOMETRICREPRESENTATIONCONTEXT('Pingting','Null',3,0.,#82,%);
#82=IFCAXIS2PLACEMENT3D(#71,#63,#64);
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#71=IFCCARTESIANPOINT((0.,0.,0.));
#63=IFCDIRECTION((0.,0.,1.));
#64=IFCDIRECTION((1.,0.,0.));
#101=IFCUNITASSIGNMENT ((#98,#99,#100));
#98=IFCSIUNIT(.LENGTHUNIT.,$,.METRE.);
#99=IFCSIUNIT(.AREAUNIT.,$,.SQUARE_METRE.)
#100=IFCSIUNIT(.PLANEANGLEUNIT.,$,.RADIAN.);

Entity eh4 7772 5 “#Number = EntityName(Attributel, Attribure2, ...);"= B
B A& Entityf 20Dy § Entity 2 RIAp 43 BT i * 2B f*%i’ B
4 b i #97(IfcProjectys OwnerHistory 2. c0p % % #107(IfcOwnerHistoryy
Defined TypeZ Enumerationy # 4] f& s/ dt o 7 $RE 3200 % F & 77 > blde}
it #97(IfcProjectyi Globalld(ifcGloballyUnigueld — DefinedTypé) 1+ e %
% "XYQLQNXnNMOWvV+3SXw/NdbQ'; #103(lfcActorRole) =7 Role(IfcRoleEnum)
Bits M % 5 ENGINEER. - $1>*OPTIONAL Bt £ 2} 5 7 75 & I
TR ELR A o

36IFC Fauh Bkt 4255 i

P g 2 0 IRC Tl i Beenje AR i m (API) s agg i ¥ AR50 E S
et ip gt APIE B2 22 IFCHES el o & IAl § 2 3 :5[3] 4 #0137
PRFLE S BAFNAWEEENM . S0 - Tie Ty IFCRY 0 A
My 1*"; Wi AfAA LR L% b BB AP IFCsvre IFCEngineDLL 7
FREHIFCRE TGN 2 ANA L TH e o

3.6.1 [FCsvr

IFCsvrd SECOM[27]>> @ B4 » H ¥ v 5 7 ¥ 3048 ST-Developer[28}
P 3T A 5 R300 % 4% 3] IFC2x3° IFCsvr#t - B #4535/ > IFC §F
WA x ey ifcXML - 2 2 ActiveX DLL =~ # » 5 & Windows T 5 %“gd
COM(Component Object Modet) m @ * pt@icg it @ % gt L 2w & /f Lo
T¥ L4 B4+ 3 COM iz 2= % ¥ # * (Visual Basic 6.0
Visual C++ 6.0 \WVBA -~ .NetFrameworkiz ;* 3% = E'3) > IFCsvr % #4- ] 3-6
HLoiARBFE s 2w 84T
I FCsvr.R300
e EE ) IFC F MA R hE B 273 0 @ * OpenDesigm 2 B £z IFC 4%
%1 & 24 Designi~ ¢ ; & * NewDesign= ;2= > |[FC #4% ¥ 2 4 Designi»

4o
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Design

A ERIFC F# Wﬁ;%‘s du A FAHA 0 ¢ F 973 o Entity H B R
d IFCsvr.R300 # i+ & 4 > Design # == ;* & #5 Entity 2 Entities 4~
% :FindObject ~ FindObjects -~ FindObjectsByValue~ FindObjectByP21ld-~
FindObjectByName & * Add = j s 43 #73 Entity $| Design ; * Save> ;=
#-DesignshF 4L B ~ IFC 9 845 % -

Entities
it L Entity 4 i ch B & 48 > 2 JEd Design F 1% Entity 02 2B~ 5 d
Count/g i 598 < -] 5 @ % Item = j# ¥ B~ {8 Entity 4 1%

Entity
P it A IFC a2 A ORCANE - Entity’ v & ZEd Designd it F 45 &
RTH Entlty 17 2 - Entities 42 = o0 [tem =32 2 fiGAttribute 4~ 2 B~ 17 o @& *

Delete ;2 ¥ 1z #- % Entity-p DeS|gnv‘ #1 “ ;ﬁﬂ GetUsedlnsz i = 7 &t 49
BrsTv :’ﬂEntlty, I Attributes 45 14 ¥ uB&f Attributes - # -

Attributes
i L~ B Entity #75 Bitend & 0 Count/BE T 1 B amfh i g ;i
* ltem = 2 sdg B~ 9% Attribute o

Attribute

i L Entityend - BARK s 2 JF d CAttributes o Item 2 2 B~ 1F o F
M2t £ R (SET vLIST)F # ' Value B B~F 2l @ 22 8 60p+
Getltem= ;£ B~ {8 H\I% » 4 Setltem™ j# 3% T H QN %0

1R % VB.net 5 g i B IFCsvr 2 = i IFC 4 % & IfcPerson Entity

Privatesvr As NewIFCsvr.R300

Privatedesign As IFCsvr.Design

design = svr.NewDesign("C:\sample.ifc", "IFC2x3")
Dim Person As IFCsvr.Entity

Person = design.Add("lIfcPerson")
Person.Attributes("ID").Value = "001"
Person.Attributes("GivenName").Value = "Pingting
Person.Attributes("FamilyName").Value = "Shen"
design.Save()
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3.6.2 |IFCEngineDLL & IFCENngineOCX

IFCENngineDLL = TNOJ[29]= @ B4 » P w375k & 5 1.01 3% & 5§ jivf
TEEEI R AP R R R AT E WAL E -2 o H L Windows
T 5T DLL A% o 1@ % el CHHFFRaE R o 2 % )b APl B4F chfg N i
T A CHto F] L H ¥ FI3F § dp HE(pointer)k B 7 T4 o IFCENgineDLL 19 43
Standard Data Access Interface (SDAI, 1SO 10303%22): SDAI T_% 3 B~
STEPF # 2 APl eivfe 3¢ » gt TR HBeen™ S5 4p § 1ry - & % bt gig e
R R H»rk 3 B Y s o UTERBH AL - BT R FS50 o
&P

sdaiOpenModelBN

* BT IFC A% 0 7 4p T % 0 IFC EXPRESS schemar i ModellD -

sdaiCreateModelBN

* avad 2 IFC ) koG 4p &% > 77 IFC EXPRESS schema @ ModellD-

sdaiSaveModelBN

#-Model s # 8 ~ IFC 4%

Entity 72

sdaiCreatelnstanceBN

% Model.? 2 - i# Entity » ® & InstancelD-

sdaiDeletelnstance

M“,ér? Model ® 0 Entity 3= & o

sdaiGetEntity

#_Model ¢ %ﬁf & Entity. & #£8~ {F [EnAtity 4+ » v+ @& InstancelD-

sdaiGetEntityExtentBN

€ _Model ® %“ggi Entity - #~{7 - %= Entity.4* ® » v & aggregatelD £

%ﬁ“z} engiGetAggrElemeniizt 2 2 & InstancelD-

BB
sdaiGetAttrBN
%ﬁ“z} InstancelD~ i i: & F % SR BB B ap F oo
sdaiPutAttrBN

#d InstancelD~ Bl &AL 2 873K GBI §

P CHr dedefe i@ % IFCEngineDLL:E = - i IFC F % 4% % & IfcPerson
Entity -

int ModellD = sdaiCreateModelBN(O, "C:\sample.ifc", JEX3_Final.exp");
int Person = sdaiCreatelnstanceBN(ModellD, "IFCPERSON")
charld[] ="001";
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sdaiPutAttrBN(Person, "Id", sdaiSTRING, Id);

chargiven_name[] = "Pingting";

sdaiPutAttrBN(Person, "GivenName", sdaiSTRING, given_name);
charfamily_name[] = "Shen";

sdaiPutAttrBN(Person, "FamilyName", sdaiSTRING, family _name);
sdaiSaveModelBN(0, "C:\sample.ifc");

IFCENQineOCX i 1245 IFCEngineDLL % & ! % 17 OLE #4158 (Object
Linking and Embedding controls)i. 33 4% & J& * ﬁi}\ +op mﬁ_ﬁe =k IFC
3D H-7) % # g FE e API(5)4c:8LiE — B ~ 2 2218 InstancelD) TNO 2 & ¢
IFCEngineViewi#r 48~ Z 4345 OCX % E &1k » d 3t @ * OLE #jis#ru 1
fe 38 F SN pea B T L o B ow IFCENgineOCXE_7 o B 3R 4 R 4 A e 30
im0 @ ’jﬂz;b BATH & A B o

IFCsvr ¢ IFCEngineDLL:z = f& APl $13° IFC Af & 7 it fgoiE = ch 3t
FinE AT kTR R ot SR IERRAIRC fh R 021 - B T
pfﬁlﬁ i (IFCsvr & Design4~ 4 »IFCEngineDLL 2 ModellD 3 % 5145+ 75

URCR TR S EE) 0 f R - B SR RGE B R AL R RP 2 2 = Entity T
ﬂ’ﬁfﬁﬁﬂﬁﬁmﬁﬁuﬁﬁﬁﬁﬁﬁﬁmo

CAETRER Y o APPSR T PR 2258 LR R AR Sk
Entlty BAR UK Y B ERARGR AR g R 5 A (IFCsvr % Entity 4+ >
IFCEngineDLL» InstancelD,; % 5l o 78 BoEntity FRE %ﬁ) v 3 B M
@ R i pfed i PR R OT R > T 2 SR e i
10 R 4] 4 77 (IFCsvr 5 Object,» IFCEngineDLL % void*) » & 4% 5% %
PREREZ RA WA E A B QAE e E e A7 K3 o EON L A
Fy bR - 2 Entity TR 2 2 5Bens 5 i AR \P{*Lrbﬁmb 9
Pk 5P Entity BEFTE - X RA B A0 EEY H 2 B e Rt
BIM s stB % > ApM P R % FHP o

27



%miIFCﬁME
d P LR i IFC a2 iﬂ PR RAT A o AFTY B R
Wwwm it 35 &S ALy API 3R & IFFTWjL‘?ff"#ﬂli%ra'ﬁEi\
%°d“ﬁﬁwmemw*FH_ﬁﬁ£”waKﬂ;ﬁ%mﬁ#ﬁﬂ
7 EIFC R NE R RZ 22 AFTARKA > T F AREFREAAT 0 F 2
”*‘n‘ A R Bl BEERT R LR BT P B LRl
SR PRE R e

o
- e
v?«»‘a

\—3‘ R
R

R LFF ¥ Entity T adgEEE 2 5 A7 L IFCsvri® i A&
HIEFEF SR e A FEBR AR IFC Entity 41 # 3 5 Net
Frameworksg %] (Class): # 3 W] B (Class Library}ts - s Rk 5- B
17 IFC 3R ch Entity 730 sB~7 3% 0 S IFC Rt cnd Rg iz 2 2 4
TR X pE AT LA A e T R R e
i #-r1 EXPRSSH i 0 IFC 754 57 3] pr 44 3] .Net Frameworke L 5g 3] -

4.1 %u] B I

ﬂ\F?}j%’“:}J‘iIFC HAE 2 IFCsvr 2 2k AEE (7 57 W] B2k b i =] B 7 H 4o )
4-1 Jﬁmﬁi“\ﬁf 7a% IFC 4t » = I IFC Entity 38 pe3 3 - B 4p -
ﬁﬁﬁw’zﬁmﬁpg%ﬁmowwﬁﬂéﬁw%ﬁ AT R W
AT E G RE Y 0 g IFCHR L R > 25 Bl E 7 & AR iR B hig L
T e d WRJILIRC F WiR R B R R S R S A
F1* IFCsvrit 7 A AT AT B~ ¢ Z AR X B ~HhseE = -~ W& Entity +
% o A3 2 Net Framework 5 T [ ie a2 Bt 47 W] & > %]t Net
Framework 4% ;% 325 e 9ol L &F W « T * VB.nett 2 F ﬁi‘“
FreAhlge o AR IFEREF IR 2P EEe e i
EEIC N ORNE LI B S U AR P E R %(Overrlde)

AP E S 2 R a»p h}j‘a’fi“*" £ IfcEntity /& = ¢ /i G 5 55 %
2 |FCsvriLid m;}% e H ?; Entity 3 i guE = ~ § fbh’ AT F o i
THE AT

Public InterfacelfcEntity
PropertyEntity() As IFCsvr.Entity
Function CreateEntitifyRef design As IFCsvr.Desigids IFCsvr.Entity
Function DeleteEntity() As Boolean
Function UpdateEntity() As IFCsvr.Entity
End Interface
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AR T E T MBS R Entity Bt 0 2t £ %) 0 IFCsvr.Entitydr £ 5 & B
IFCsvr.Entity$~ i 75 % & p ¢hfF 30 5 CreateEntity™ jx » fFd v vt = 20
7 7 4] (IFCsvr.Designi = #7 ¢ Entity 4~ £ (IFCsvr.Entityy & s 4 i © 5 3%
BN PR R4z 4 2 2 7 { 37 DeleteEntity 2 » 2t Entity 4 2 p T
v P A T UpdateEntity> ;% » #-3¢ Entity 4~ © ehF 2 { 37847 -

421FC 83 pt $¢

B0 g B AR R AR IFC AR AR 7 T3 P & Jf - EXPRESS
¥5 i en IFC T4 3 # 3 5 Net Frameworkn g3 i » A F & 4 Zdov #
Defined Typer Enumeration SelectType# Entity » f& IFC F 4 4] pr %
(mapping)|.Net Framework3 2 3] fi > T d igit ph o el e = §g %) 2 o

4.2.1 Defined Type

Defined Typeénp: it 4n § % Fole Rl Aoy Al - @
G0 VIR Rl IR Bk MR A LR H e G4 o IfcText -
IfcLabel it ¥ Defined [ Typesnk #snjid 1) A STRING it 33 2 42p: 4 51
VB.net - String #14] « #- & 48 IFC ek 4] & 22 VB.netsy | s 44 2] i
Pt 4o 20 41> 8¢ REAL 2 oNUMBER 367 *t &5t #cF » £ % £
NUMBER 7 # i & # #fcst | #ie >4 5§ §R#-H pt 41 3] Double: LOGICAL
@ ¥ 12 £ TRUE ~FALSE'& UNKNOWN - ##7 % #-# 2 BOOLEAN 47 p

7| Boolean; BINARY. thig # it & 0 2 1 »74 7 3 #4-H g #47] Byte

4.2.2 Enumeration

.Net Framework ¥ #_% Enumﬁﬂu:ﬁﬁ? » 2 Enumeration:; 3 & 4 p: 44
i AP $H <0 Enum FR %4 - /& Enumerations EXPRESSH it ¥ 48 % &
VB.net ¢z i# ch Enum FAREH T UM EE A R oo fr 2Rl N
(Regular expression) it 53 Pk e:e (73 2 4% > & (5 %97 #3455 Enum
% ¥ #% Enumerations# & o 3§ v 4c® 4-2> = 2 i 5 Enumerationh
EXPRESSH it » + L% 5 ## % Vb.netiF 2 &h Enum F4L% 4 > & Vb.net
& B ENUMFALE I # 4 1 — B EMPTY R & > &7 & Enum i
ARAE Rk T hdgdkiEARY B3 B AR 3 &% EXPRESSZ_% < Enumeration
R F & Vbonetf2:8F 2 hi 425 § FR > 64 IfcStateEnumi ¢ 5 - B R
% » READONLY > @ v k|4 Z_Vb.netsF 7 enbl 43 » e 1 o) 7 hlp
Ede b UL BRR 0 AT OAHEZ 22 R R TR % o
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4.2.3 Select Type

Select Type® - fé 't fpFskeh T AL Al M » ¢ B3t e T hFaa

7
=

&,
=

— 0 EMPTARFIG G AOT AL 0 RF B2 TR R
G o it 3 1 & 4 7| e IfcSimpleValueiz f Select Type Bk — B #4830 *
W iEGF *}——’mf—z[}ﬁj\ ﬁi—FéE"EﬁT”‘P# LT AT P S

.

?%i&ﬁi o Select Typei & %+ C/C++: Union 7L #g 413K 3+ > .Net
FrameworkiZ 3 74 & 2 e TR S - S0 A8 A ahph 52 2 9 H
FAEDTHRAE A 5 S

«

1. Defined Type

¥ ¥ & hp § 5 Defined TypeR|iE# # ¢ — 48 Defined Typeit {7 p: 44 >
&4 IfcSimpleValuew 24+ Ifcinteger(&#c) ~ IfcReal(7 #c)-~IfcBoolean(#
R iE) ~ Ifcldentifier(+ & ) ~ IfcText(F ¥ ) ~ lfckabel(F ¢ ) - IfcLogical(:#
ERE)H Y 2 50

2. Entity

F &/ OPNF G Entityy BlE 2 — B2 Select Typelp e ¢ fichen /i & >
e 2 FAEEMAPNE 0@ T N F AT 9 Entity (72 #3 Class) »t 7 &
i ) AR T B A & o 11 IfcAxis2Placements § & 514 @] 4-3 > & 1B
Select TypeX 7 = f& 7 4% 2 Z1(38 A Entity): IfcAxis2Placement2Dg
IfcAxis2Placement3D. iz ﬁf_;ﬁu JB 7 17 IfcAxis2Placement/i & » 4t
- R T IEL RS ek A m R F A) 5 L SRR IfeAXiSZPlacement 3 4y
» IfcAxis2Placement2® IfcAxis2Placement3B

4.2.4 Entity

Entity 5 IFC B feenF R A8 > 2o &% &7 FHaELE 5350
Entity (% p* & < Jf pt £+ 358 @] (Class) i© *‘f 7 # EXPRESSz_& ¢ Entity # 4%
% Class) » & 4 jg 7|52 IFCsvr enifeis > A it = TAAF HAH S - dg5an
Pyt g e > B9 5 BB R

L. % i Entity yipt $15) - @ Ap e & fen Class » £ 1R IFC 2k ek
B 1% MK < ?»P"%J Entlty b % AL ClassR] < 4 #c + Mustinherit
MAEd > &M R -

2. & @ags3RG - @ IFCsvrEntityd * it - f1% 2@ b & s e o0y
W I F R 0 R T AR T
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3. #1F chugn gt JE & G IfcEntity /6 o ,‘{gﬁb $HoEaE fo ~ {7
Entity 4= 2 chis 4 o fo Gedgnld W E 2> TR > LA T RPIFNF

e iz 2 0 enig 4 5 (modifier)< 78 2% % “MustOverride™ 4 7+ iz & % @

JBd FEERF R AP hsg L EF TR F 0 * “Overrides™s & + %

%ﬂ%%%meﬁé’m‘wwigw%ﬁJ @ B > b4 IfcProject
IfcBuilding & 43 7 I it » & 2 hd B AT~ eh TS 72 e oo

4. “73 5 %Jf; % Jf & 5 = 7 2 :DataAbstract § F 40 B~ Entity 4~ i o0
AL Rt ag ) o DataStuffs fF #-8g | ehFALE ~ Entity $ 2
DataUpdate § 7 #-3¢ =] cf 4t { 73] Entity #7» oo ipdt 2 x i AR S
i Overrldes v Fer B BB &N 2 5= B E 2 IfcEntity 4
BEERF GG ER DM G R Ichntlty G oehs fjhﬁa g2
LI R EA R Rt i R e k)

\\\?{Zr

4 i Class# %@ i# = #£ =+ (Constructor) — {2 IFCsvr.Entity =
v Ben i BEEntity £ 2 n RS RN Y - B TR E e Sk
FF 22 2R Entity 4+ i -

-

5.
#r

1235 Entity s B 1 &AL 2 H TR 30 - $- mEs s 2 TR
AM;%gﬁﬂﬂwawiTo

7. % EXPRESSzZ_& /4 4% OPTIAONL > | & p % Classer/g 3 & 4c
+* Optional”

9. Entity e P(Rule)# & {7 & & o

2 IfcProjectiz B Entity chpk 8 & &1 » 135 3 R B 2 S ¥ R 4B 4-4 0 &
A \:7.] % ﬁgmgﬁ, @ _;i:.g‘_—.—r :

1. Entity IfcProject p: ¥+ 3] 4p kb & £ ch3F =] “IfcProject” - ¢ *t Entity
IfcProject#-i p Entity IfcObject #pt £} 2_ #f %] Ir & %K IfcObject#g %] -

2. IfcProjectsg % £ 3 IFCsvr.Entitys~ i+ -
3. IfcProject: -4 % %7 ] ¢ 2 Jp F 1% IfcEntity /i & ehp % > d 30 & B &g

BTSN F A o s R x% * % B (Overridesy= 8§ (Figuet =

/2"{ é‘f‘JP\ ? o
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B

FOEFT R ARIL e 2 o i 3 2 LS “Protected% 7 H R it 5 R

sz\FT Vvlj e RN 1‘?\-’5— ‘J*‘FT F—,!J 3 sk eled o

5. z_% IfcProjectsg | e B iE e

6. #-IfcProject Entitysr#75 42 > 3 p 2 78 3] & pr ¥ 7| IfcProject:
#g W ® o LongName /& 1+ 7 4 4] i 5 IfcLabel(Defined Typep: 4 7|
String ; Phase & 125 #24] & % IfcLabel(Defined Typep: ¥t 3| String ;
RepresentationContextg 1+ 7 42 4] i& % IfcRepresentationContext (Entity)
£ £ 48 > pyt 3 IfcRepresentationContexf &) "< 71 ; UnitsinContextg |+

% IfcUnitAssignment(Entity) p: ¥+ FlfcUnitAssignmentsg & -

7. LongName* Phaseg @l f# £ & EXPRESS% % 3 OPTIONAL: %t
PSS bl LR S+ “_OPTIONAL” s

IfcProject Class%”gé F 5B 5 3P IFCsvrEntity 7, 2 ch i > iz B
B+ FEp F e

PublicSubNew(ByRef _Entity AsIFCsvr.Entity)
If _Entityls Nothing Then
EXit Sub
Elself_ Entity. Type.="licProjectThen
myEntity = Entity
DataAbstract(myEntity)
End If
End Sub

b= ‘f}&—?— S ) %t Entity £_%F ERREIN Entity ?%a_{-é = lfcProject % rﬂﬁd’—
it FE #f v DataAbstract® ;2 i& {7 Entity 3 #L#g8~ - DataAbstractf it % 4-
-

Protected OverrideSub DataAbstradByRef _Entity AsIFCsvr.Entity)
MyBaseDataAbstract(_Entity)
LongName_Optional= _Entity.Attributes("LongName").value
Phase_Optional= _Entity.Attributes("Phase").value

End Sub
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IfcProject 7 DataAbstract = ;2 % ;ﬁ d e v ¥ 3E w] e DataAbstract =
(MyBase.DataAbstracty 7 < #f & 5 12 adg B » L #-4-k L g/ 148 Entity
P i #2311 % (LongName~ Phase & & 14) - iz B 6 F @ = 2 #4 4
IfcObject - ;ﬁzf = ¢ |fcObject e DataAbstractt {7 IfcObject#13 1 F 3
# B~ o IfcObject =57 DataAbstract* ;2 4o :

Protected OverrideSub DataAbstradByRef _Entity AsIFCsvr.Entity)
MyBaseDataAbstract(_Entity)
ObjectType_Optional= _Entity.Attributes("ObjectType").value
End Sub

IfcObject & 7 - & ObjectTypef it > 2 iFP~ie B HI DT M2 o — Lot e
< #f W] e DataAbstract™ 2 opiE L aade B K TR 2B S 0k 0 dogt - i\ji‘k'a
11 #-IfcProject 75 R id Al fE e 1k > R g 8] ob DataAbstract® ;2 #-4-k
ARG T R B R e et g B e i) 4-55 i IfcProject # 4~ - ® F| IfcRoot
i i1 3] IfcProject

IfcEntity % & 7 CreateEntity> & * % f 3 31 i3 }3‘ > Entity $ 2 > 2§ 73
PR ARy SR ;ﬁ d vf e DataStuff#-3 #L3E » Entity~ ¢ - IfcProject
e CreateEntity> /2 4o7F :

PublicOverrides-unction CreateEntityAyRef design AdFCsvr.Design)As IFCsvr.Entity
If myEntityls Nothing Then
myEntity = design.Add("IfcProject”)
DataStuff(myEntity, design)
Return myEntity
Elself (design.FindObject(myEntity.oid$ Nothing) Then
myEntity = design.Add("IfcProject”)
DataStuff(myEntity, design)
Return myEntity
Else
Return UpdateEntity()
EndIf
End Function

CreateEntity v+ v pF 2 75 @ ~ |FCsvr.Designg 1T ¥ 4 7+ ¢ & = Entity

b I L L R A R L E”t'ty*’”
% Bl E T TR AT Entity £ 2 (design.Add) # Entity 4 i+ 5 & > B
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€W h e Entity 5 8 F 3 At R E T o R
=0 AR T AR LAT . fFJ IFCsvr.Design = Entity 4 i {5 - v e

DataStuff * j# #-#g w| e/ 432 ~ Entity # - IfcProject & DataStuff = ;2 p %

G

Protected Overridé3ub DataStufByRef _Entity AsIFCsvr.Entity, ByRefdesign AdFCsvr.Design)
MyBaseDataStuff(_Entity, design)
_Entity.Attributes("LongName").vlue = LongName_OptionalS
_Entity.Attributes("Phase").value = Phase_Optional

End Sub

IfcProject <1 DataStuff+ ;# A v ¥4 ¢ 5 | FDataStuff> ;% > L #-p ¢ /pH
# » Entity 4~ % ,;ﬁtg} g Wl e DataStuff> 2 -k m k127 R ~ Entity
¥ & ¢ » IfcProject& % & fcObject e DataStuff= j2 po.% 40T

Protected OverrideSub DataStufifyRef «Entity As IFCsvr.Entity, ByRefdesign AdFCsvr.Design)
MyBaseDataStuff(_Entity,design)
_Entity.Attributes("ObjectType"):value=ObjectType -Optional

End Sub

IfcObject e DataStuff= ;& — &L =+ ¢ X 38 W o DataStufp & #-p ¢ 7
FLE ~ Entity $o i ;%gtb fj&;? k- lfcProject 45 B g4 ~ Entity 47 2 o
IfcProject & DataStuffr+ = a5 22 DataAbstract™ ;2= #u_IfcProject % 45—
® 7| IfcRoot £ L% %] IfcProject -

50 3 %F i IFC Entity 455 6% > A7 HED - BipuEgi®
# EXPRESS:H Entity # 4 5 £ %] o B 18 #8347 chiffu] A4 W] 2 2 N 33
& .Net Frameworke 2 (Assembly)> ™ DLL 258 % & » R H © 258 % % 3 43
FASIY AN G g T LB 460 BTN R T R T
M H T REENLR
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AL > £5 2 )
$3I % IFCHwRRY § bl f5*

BT APy EL IFCHYWELIFCFER B { Z (I 7 5 &
Pt KRB F S o AR AL IFCHEURZ @ 6|2 Y o b
Wipe AP * FFuEie (7 IFC Entity FiteuE = 2 §f5 > I ¥ b g
IFCsvriz = 2 P~ e f T IT 5 s W B ¥ > 3 4 Bhoi@ 38 % §7w] B30
i e fENRK o B I Ay AiE - B0 IFC 5 A# e Plug-in
#1 BIM i s fiﬂ e # a mﬁi Bt 49 4 Plug-In = i = 30 i o -2}
732 .% - B F > £ EY ATy A 2 e IFC 5g % 32 7 Plug-In
i v f iE- -)b—r#iir’lv 3@"* IFC % W) B>t fic kg &R 3 o

S1IFC 4 ul B & * § 6] 2.2 [FCavr 2 1 &

A i Bdem i * A PG ES D IFCHEEE or fodoiv {1 * S| B2 F
= ‘#PB‘IFC’“‘% P TR H |FCSVIHEE~ I fR sl 1% 5 2g W) B en¥d /R >
$t IFC Entity 7 3% 2= e 58 U b i o g B a2 VB, netzamf’ SRR VS
P IFC 8w 4 i’* =>4 4 Net Frameworkz ;% 3z = o

511 IFCFnezs

it g ul R Entity $ @2 5340

1. & % 738 Rfcaud ﬁé—k s 3F T 2758 Wl ede it

2. KFHLE O~ %A i

3. # iy $ ke CreateEntity= 2
M g b i % 4 W) R & 2 IfcOwnerHistory  Entity 4 5J:H % IFC %%
E

Vil

design = svr.NewDesign("C:\sample.ifc", "IFC2x3")
Dim actor AsNew IfcActorRole

actor.Role = Enumerations.lfcRoleEnum.ENGINEER
Dim persorAs NewlIfcPerson

person.ID_Optional = "54967"
person.FamilyName_Optional = "Shen"
person.GivenName_Optional = "Pingting"

Dim org AsNew IfcOrganization

org.Name = "Lin Lab"

ReDim org.Roles_Optional(1)
org.Roles_Optional(1) = actor
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Dimapp AsNew IfcApplication

app.ApplicationDeveloper = org

app.ApplicationFullName = "IFCool"

app.Applicationldentifier = "IFCool"

app.Version = "v4"

Dim person_orgh\s NewIfcPersonAndOrganization
person_org.TheOrganization = org

person_org.ThePerson = person

Dim OwnerHistoryAs NewlfcOwnerHistory
OwnerHistory.ChangeAction = Enumerations.lfcChange®&Enum.NOCHANGE
OwnerHistory.CreationDate = 0

OwnerHistory.State Optional = Enumerations.lfcState. READWRITE
OwnerHistory.OwningApplication = app

OwnerHistory.OwningUser = person_org
OwnerHistory.CreateEntity(design)

design.Save()

i@ * IFCsvr 2 ¥R > 2= = &2 } i 4p F 0 Entity ?g%jjﬁi%]:'z =B HAE S 6

do 7

Dim Actor As IFCsvr.Entity

Actor = design.Add("IlfcActorRole™)
Actor.Attributes("Role").Value ="Endineer"

Dim Persors IFCsvr.Entity

Person = design.Add("lfcPerson")
Person.Attributes(*ID").Value = "001"
Person.Attributes("GivenName").Value'= "Pingting
Person.Attributes("FamilyName").Value = "Shen"
Dim Organization As IFCsvr.Entity

Organization = design.Add("IfcOrganization™)
Organization.Attributes("Name").value =" Lin Lab"
Organization.Attributes("Roles").Setltem(Actor, 1)
Dim ApplicationAs IFCsvr.Entity

Application = design.Add("IfcApplication")
Application.Attributes("Version").Value = "v4"
Application.Attributes("ApplicationDeveloper").valgeOrganization
Application.Attributes("ApplicationFullName").value "IFCool"
Application.Attributes("Applicationldentifier").vaki = "IFCool"
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Dim Org_Persomi\s IFCsvr.Entity

Org_Person = design.Add("IfcPersonAndOrganization™)
Org_Person.Attributes("ThePerson").value = Person
Org_Person.Attributes("TheOrganization").value = &rmgation
Dim OwnerHistoryAs IFCsvr.Entity

OwnerHistory = design.Add("lIfcOwnerhistory")
OwnerHistory.Attributes("ChangeAction").value = "iange"
OwnerHistory.Attributes("CreationDate").value = 0
OwnerHistory.Attributes("State").value = "readwrite"
OwnerHistory.Attributes("OwningApplication").value Application
OwnerHistory.Attributes("OwningUser").value = Org r§en
design.Save()

[fcOwnerHistory# »* m’ - iR Entity g AR e 7 EFE T AR T - g
P e A A f i 2 @?ﬁiih ﬁ:ﬂﬁﬂﬂojﬁﬁw
R & IFCsvr # b | 58 ifé = IchwnerHlstory THY AR F 0 ¢
IfcActorRole~ Icherson IfcOrganization IfcApplication: IchersonAndOrganizatiorr
i B AT RE Y EBntity £ 2 ¢ 0 s (S 4 g & 5 IfcOwnerHistory- i i@ * ag
G B IFCsvrﬁig?J:".#B e IFC 7 #8485 = 4ol 5-1 » DATASR i» 5 ¢ Entity
P id e F R o
d gt ITEE b 0 #F 3t IFC 3 Bl g IFCsvr e s 2 2 5t 4e ™
1 B B
vode B4 R IFCsvE s B Enfity 500 i Rgn BRI
fie & et o0 IntelliSensedt ji= > & * “7 5 28 BT Entity m%'ﬁi
e AR A TR A A B>t Enumeration € i 43 B 4 /0GE B
PAEREPNE o 4oRB-20 F i%‘fié RERE T AR L IFCsvre IFCsvr & ZR
AL RNRTERERE S o “F”’$°%ﬁ”%§m@%%g%
Moo @ FApg A O o pteh i * SRR AL S B HASE Y fy},fif;.ﬁ_ffs'ﬁ”r
FEEETE G EHEMEME(OPTIONAL) > @ * IFCsvr g 645 IFC 4%
7 A 7 Ao
2. FHA &
IFCsvr e Entity # 2 2 B AN K IR LREZBR m;s FL A fg
(Entity % IFCsvr.Entity, 1% 5 Object)y tx 4258 K3 FFEL T 5 782 T
A Bl en] ] o REE R ,in;}ﬂ T LT R BB IFCsvra = B &2 74
v PR L 5 Objecténd i 5 @ 4 W B §13 5% — 3 Entity 50p: 43 3] - 1 49
R T T LT Iy D e
T
]

H-v

G

ﬂ%ﬁé’pﬁ\&ﬂﬁffﬁwﬁiywm%;,w%ggﬁg
Flip L F ¢ i > & % IfcApplication 4 45 2 % F 2

>
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IfcPersons/g {4 o
POLE- B AR IFCHNEE: FUFROTA > g F LA
“RET S B B AR FAviEdem @ % IFC H R > A 2 - BRaR
AL B4 Bl 5-30 & B HCAAL B T2 B 4 i e BEEATR ¢ Tl ah Entity > sp
Entity @ it 4o
IfcBeam * 45 il #Reni 8 > ¢ F R~ R B FAHL o
IchroductDefinitionShané Ky RN E A 0 IFC T& - B A 5 59
), ;ﬁ"lﬂtp—,uﬁ,ﬁ?m],i\ 7o fad 2R3 P ERAR L ge}g B ed 88
0 @ﬁ&ﬁ%%%ﬁpmﬁﬁgﬁo
IfcShapeRepresentatioh % #; it #2355k » 7 & 2 25k 454 -
I[fcBoundingBox * * % it — 48352 = 48254 o
IfcLocalPlacementt % 7 it 2= % o
IfcAxis2Placement3D¥; it #R 7 = 58 A fBwk 50 > 7% L RO R B O R X 4L
(Local Coordinate System)
IfcCartesianPoingy 3t A 1% % st /i BE o
IfcDirection:* X3 it AL 4 svem X 3 w28 205 5
IfcOwnerHistorydy it ## <5 4 i
® zkxp w B ¢ § ki Entity 48 pfp-mep HEFRED S RPROT N B

ALY

Dim theBeam AsNew IfcBeam

Dim theShapes Allew [feProductDefinitionShape
Dim theShape Aslew lfcShapeRepresentation
Dim theBoxzAsNew IfcBoundingBox

Dim thePlace ’AsNew IfcLocalPlacement

Dim theCoord AdNew lfcAxis2Placement3D
theBeam.Globalld = "001"
theBeam.OwnerHistory = OwnerHistory
theBeam.Representation_Optional = theShapes
theBeam.ObjectPlacement_Optional = thePlace
ReDimtheShapes.Representations(1)
theShapes.Representations(1) = theShape
ReDimtheShape.ltems(1)

theShape.ltems(1) = theBox

theBox.Corner #lew IfcCartesianPoint
theBox.XDim = 15

theBox.YDim = 20

theBox.ZDim = 300
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thePlace.RelativePlacement = theCoord
theCoord.Location = NelficCartesianPoint
theCoord.Axis_Optional = NelfcDirection(0, 0, 1)
theCoord.RefDirection_Optional = NdfeDirection(1, 0, 0)
theBeam.CreateEntity(design)

HIFC F AL LB 5-4 b o 0% ¢ 195D & AR EE 2 - B
mj”%ﬁ’#ﬂ’ﬁﬁﬁfﬂf : ﬁ*&»?%ﬂ’fﬂiﬁ ST OO B AR
PR NE e TR

512 IFC 75~

2 Entity £ 2 330 a3 5'?4«’1
1. B¥3% Entity 32*
2. w¥ed ”Lr%a\;é' LlefeE4r & 0 T g% Entity e 2 Sed-dic
3. K& J;?_): e RER A S
g 38 S BT Entity 42 = 3 L B 0 38 P~ lfeOwnerHistory 3R
R I 3

qﬁ&

-n\r _‘\

VRS
PR

design = svr.OpenDesign("C:\sample.ifc")

Dim own As New IfcOwnerHistory(design.FindObjects("IfcOwnerHisttyytem(1))

Console.WriteLine("Person ID:"+ own.OwningUser. ThePerson.ID_Optional)

Console.WriteLine('Person Full. Name:* + own.OwningUser.ThePerson.FamilyName_Optional +
own.OwningUser.THePerson.GivenName_Optional)

Console.WriteLine("Organization'Name:" + own.OwningUserTheOrganization.Name)

Console.WriteLine("Organization Actor:*+.o0wn.OwningUser.TheOrganization.Roles_Optional(1).Role.ToString)

Console.WriteLine("Application:" + own.OwningApplication.ApplicationFullName + own.OwningApplication.Version

Console.WriteLine("State:" + own.State_Optional. ToString)
2% [FCsvrfBApfe cnF it > ¥ R4rT !

Dim own AsIFCsvr.Entity

own = design.FindObjects("IfcOwnerHistory").ltem(1)

Dim person_org A$FCsvr.Entity = own.Attributes("OwningUser").Value
Dim app AslFCsvr.Entity = own.Attributes("OwningApplicationVfalue
Dim org AsIFCsvr.Entity = person_org.Attributes("TheOrganiaat).Value
Dim person AdFCsvr.Entity = person_org.Attributes("ThePersovidue
Dim actor AslIFCsvr.Entity = org.Attributes("Roles").Getltem(1)

39



Console.WriteLine("Person ID:" + person.Attributes("ID").Value)

Console.WriteLine("Person Full Name:" + person.Attributes("FamilyName").Value +
person.Attributes("GivenName").Value)

Console.WriteLine("Organization Name:" + org.Attributes("Name").Value)

Console.WriteLine("Organization Actor:" + actor.Attributes("Role").Value)

Console.WriteLine("Application:" + app.Attributes("ApplicationFullName™).Value +
app.Attributes("Version").Value)

Console.WriteLine("State:" + own.Attributes("State").Value)

Foab g b @ * g R IFCsvr ﬁ%l DAp e E R doB 550 v
IfcOwnerHistorysrfes 4 ID~ 4 % » wﬁw—‘ gl ?* kR AR LA
MR E ARy e it ﬁﬁw}@ﬁvzﬁﬁwjﬁ‘ﬁx AT "lir'all BRI P - B3R
& i IFCsrdt ik eh= & a2 5] 4 dyEls% Entity £+ 2 0 e b i 55 2
" * FindObjects™ & & 45 #773 = “IchwnerHlstory”m Entity 4 ¢ > & 4|
* [fcOwnerHistorys#g & erud Tﬁé A 4 IfcOwnerHistory4~ i+ -

o4 [FCsvirs -k 4 w48 IfeQwnerHistorys+ %% & Entity & 14> 1 &t
- HIFE-FT N 0 SE R R e A de (I A B 5 e Entity @ * ] B
I B A e T B B R 2 end BB 0 4o 56y TP
i# 5 4+ A4 P8 |fcOwnerHistory s-OwningUser 7, (& T3 (7 42 4 & 3
IfcPersonAndQOrganization) - % § B & ThePersonfgS el (N Sl I TR
Icherson) Big B~ 1 ID B (F AL A 5 String) > 4eme = & Arif o g u R
Bl a Pt o g Pt X8 gy e A Sl A e
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IfcRectangIeProflleDeie e BT P B 5 B> v £ F Xdim §2 Ydim

BOBRBEY Uik B E o T O RS- AT \aj“MyRectangIeProflle”LzﬁhA v
j»%ﬁ'igfﬁfﬁ%']i:'u TH 2R e BRSNS E BAGEY B TG
BRI o X ATH - z]}ﬁt&—r BB AFHCFLREBRRTE T ?ﬁ
4o

Class MyRectangleProfile
Inherits IfcRectangleProfileDef

Sub NewByVal Xdim As Double ByVal Ydim As Doublg
Me.XDim = Xdim
Me.YDim = Ydim
Me.ProfileType.= Enumerations:lfcProfileTypeEnum.AREA
Me.Position'= NewfcAxis2Placement2D

End Sub

Public ReadOnlyPropertyAreal()
Get
Return MeXDim * Me.YDim
EndGet
End Property

Public ReadOnlyPropertyMoment_ Of_iInertia()
Get
Return (1./12) * MeXDim * Me.YDim:™* 3
EndGet
End Property
End Class

FEFFAE T LD &R Y MyRectangleProfilesg &) & 5+ %X T
X W) (IfcRectangIeProflleDeEﬁ XDim 2 Ydim B> & €& %ra 4 A ﬁ
o 0 2 A RE AR K §ERANATM S E LRI Area
e Moment_Of_Inertlasgr‘ﬁ B BB B BTG hw ff 8 AR

bt \t\:

NN

IFCsvrd 2t 3975 oh Entity 3040 5 49 e chde 0 B A2 30K PR 2 e}
Bl R LE N o @ IFC KRBT R R R B P AR
Ao 2T EAF R S SO 0 ik bR A R R SR
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522 %73

IFC Rt it 5 A AR FEF* 7720 3
Ak Al IFC #g s B At 1+ & éaé} i IFC At ami -9 3R
3.2.2 & 5 #% | IlfcExtrudedAreaSolid # SweptArea i 1+ 3 42 3
IfcProfileDef 3 % #f %] > #r3 & 3 IfcProfileDef £ i» czb-dd 4 47 %] & it 94
Yoo H W E R YRR E G EBRA R R R E
IfcExtrudedAreaSolidz # Entity 5 4]i& (735 40T @

Dim extruded_areAs New IfcExtrudedAreaSolid
extruded_area.SweptArea = NefgCircleProfileDef
extruded_area.SweptArea = NéaT ShapeProfileDef
extruded_area.SweptArea = N&elShapeProfileDef
extruded_area.SweptArea = N&lyRectangleProfile(10, 15)
extruded_area:CreateEntity(design)

¥ 4p % - B EEH SweptArealf i o ia ik 4 i 2 Bg IfcProfileDef £
i it & IfcCircleProfileDef(f]#) %ta ) ~ IfcTShapeProfileDef(TZ] %7 )
IfcIShapeProfileDef(13] %rm ) » # & & F —&p & & & - MyRectangleProfile
p T SweptAreayt RF {7 00 d 3w ARG B 3 2 7 8K IfcProfileDef -
¥ 2P ¥ IfcExtrudedAreaSolidi=# = 1 CreateEntity™ ;£ 2= = Entity 3= i+ >
H f -3~ Entity 472 B¢ ef 21 SweptArea, 1+ o CreateEntity™ /2 > iz
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Loy et g o
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[fcBuilding
T

IfcRelAggregates [ 1.7]

[fcBuildingStorey p

IfcRelContainedInSpatialStructure [1:7]

IfcBuildingElement

= = = T == e —————

L

IfeColumn

[feBeam | | [fcSlab

IfeMember

[fcWall

[fcStair

[fcWindow

IfcDoor
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Composition Type

ELEMENT

Related Object =
d Related Objegts

Related Hements

#z=
e Rel CortainedIn
Spatial Strocture

EZMEH

Relating Object

Fielating Structure CompositionTwpe ~ —
PARTIAL
Related Objects o | red Objects
Wemngmmmum i rﬂ E %
______ =
E‘ompo;i‘tionT‘g,rpn% —E_E—“E}Er—'—l
#13=
ffc Rel Containedin ELEMENT
Spatial Structure
Related Hements Related Bements

-

gj’%}é"’lfqls_patialsnuctu reEIemeﬁ.\'ﬁ% [5]
i 2 eEREs

W e — B I

" W e ey . B

The IFCsvr.R300 Object Model

IFCsvr.R300 Design Entities Attributes

Entity Attribute

®] 3-6 IFCsvr #
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IFC File

FHR

[FCsvr

.Net Framework
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471 [ TYPE IfcAddressTypeEnum = ENUHERATION OF 20 [ Tublic Enn TFcAddressTypeEmn
u72 {OFFICE o OFFICE
473 ,SITE &0 SITE
o PHOME 212 g E?EERIBUTIDNPDINT
| ],

, b 64l | Fnd Erum
477 | END_TYPE; e
478 BB
479 [ TYPE 1fcAheadOrBenind = ENUMERATION OF 67 [ Fublic Enum [FcRheadUrbenind
uge (RHERD o EHEE
481 ,BEHIND); 70 EEHIND
482 | END_TYPE; Tk End Enum
483 %
:g: T'I'PE(::EﬁE;;L?:[ﬂ;aaanngpeEnum SLULULIR LR %H Publ]isﬁpggum IfchirTerminalBoxTyvpeEnum
LB6 ,VARIABLEFLOWPRESSUREDEFPEHDANT el CONSTANTFLOYW
487 ,UARIABLEFLOWPRESSURE [NDEPENDANT ;g HE%ig%g%gwgggggg?ﬁggggﬁgﬁm
] T e

, E a0 NOTDEFINED
498| END_TYPE; a1l End Evum

EXPRESS Enumeration VB.net Enum

] 4-2 Enumeration¥ ¢ §° b1

TYPE IfcixisiPlacement =
[ IfcAxiszPlacementiD,
IfcaxizZdPlacementild)
EHD TYPE:

SELECT

‘BPublic Class IfchxisZPlacement2l
Inherits IfcPlacement
Implements IfcdxisZPlacement

1
2
3
A

Public Interface IfcéxizZPlacement

=
ElEnd Interface

[

Implements

Implements

1
2
3

BPublic Class IfchxiziPlacement 3
Inherits IfcPlacement

Inplements IfcAdxizZPlacement

®] 4-3 Select Type 3 # &
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EHTITY IfcProject
SUETYPE OF [(IfcChiect)):

Longlizume : DPTIOHAL IfclLakel:
Fhase : DPTIOHAL Ifclabel:
FepresentationContexts : SET [1:7] OF IfcRepresentationContext;
TnitsInContext : IfclUnitlissigrment;
WHERE

WR31 : EXISTS (SELF\ IfcRoot.Name) !
WR3Z : SIZEQF (QUERY (Tewmp <* RepresentationContexts
IN TYPEOF (Temp) 1) = 0 :
WE33 : S3IZEOQOF (3ELFY IfcCbhbjectbefinition. Decomposes)
EHD EHTITY;

Entity mapping to Class

limPublic Class IfcProject
23] Inherits IfcObject

private myEntity as IfCsvr Entity |FCsvr Entity object)
Public LongMame_Optional Az String

Public Phaze_Dptional As String

| 'IFCREPRESENTATIONREICURCE.IFCGE

= o:

ohe by ohe mapping

. !7 Public RepresentationContexts{l) &= I[fcRepresentationContext

Public TnitzInContext As Ifclnithssignment

Public Sub New(j{. .|
Public Sub Mew(BvRef _Entity &= IFCSvr_Entitijl

-,

Two default constructor )

hs IFCsvr Entity | )

Overrides IfcEntity's method |

ggg Public Overrides Function CreateEntityw{BvRef design b= [Flsvr Design)

i?g Public Overrides Function DeleteEntity() As Booleaﬂ[:]

g ; Public Overrides Property Entity() bz IFCSvr_Entitﬂ[:]

ggé Public Overrides Function UpdateEntity() As IFCsvr.Entitﬂ[:]

ggé Protected Overrides Sub Datafbstract(BvEef _Entity As IFCSVI.Entityj::]

1§35 Protected Overrides Bub Dataltuff(BvRef _Entity Az IFCavr Entity ByvRef design As IFCSVI.DesignH::]

Protected Overrides 3ub Datalpdate{ByRef Entity bs IFCsvr.Entityf ]

™

Overrides data handler )

{LEnd TTa=s

]
-

| g}ﬁ-,&g \fcProjectss B %+ | -

- o ) s 8 = ! ! : = | u
.7 i | . l[ § lo= [ ] n -
u - . - I.I r
-l . e
- i F '} -
1 2 3 4
—3 -
IfcProject 7 IfcObject _6 IfcObjectDefinition 5 IfeRoot

] 4-5 7 FLegE et v g

66



o O O O O O O o Oy B

[ HeCwnerHistory
([ IcPerson
([ HePersonind Organization
([ HeFroductRepressntation
([ HcProfileDef
([ HecProfileProperties
([0 HcProperty
([0 HcFepresentation
([0 HcRepresentationComntext
([0 HcFepresentation]tem
([0 HcRepresentationtdap
£ IfcRoot
= 3] HeObjectDefinition
= = feObiject
(L Hehetor
[ HeContol
[ HeChoup
[ IcFrocess
= 5] HeFroduct
- 3 IcElement
- 5 IcEvildingElement
[ IfcEeam
[ HcBuildingElementComponent
([ HcBuildingElementProxos
[ HeColumn
[ IeCovering
(23 HeCurtainWall
[ IcDoor
(L] HcFooting
[ Hcdember
(L) IfePile
(L) IfePlate
[ feRading
[ IfcRamp
(L HcRampFlight
[ IcFoof
[ Hedlab
[ Tedtair
[ HeStairFlight
[ TfeWall
[0 Tfc Window
P IfcBuildingElement vh
([0 UcElementhssembly
([ UcFomnishingElement
(L e TransportElement
F®] IfcElement vh
+- [ HeFroxy
+- [ IfeSpatialStroctureElement
FE] IfcProductvb
+- [ IfcProject
[ IcResee
FE] IfcObjectvh
(L3 T TypeObject
FE] IfeObjectDefinition vb
+- [ HePropertyDefinition
+- [ IfcRelationship
FE] IfcRootyvh

Bl 4-6 314 © ik 3 57 5
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18
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
38
31
3z

I30-18383-21;
HEADER ;

/= Generated by software

containing ST-Developer

= from 3TEP Tools, Inc. (www.steptools.com)

=f

FILE_DESCRIPTIDON({
/= description =/ ('

"),

/= implementation_lewvel =/ "2;1"};

FILE_HAME(
/= name =/ 'sample”,

f* time_stamp =/ '2008-04-09T18:49:30+88:00",

F= author =/ ("'},
/* organization =/

RE

/* preprocessor_version =/ 'ST-DEVELOPER vwi@',

/* originating_system =/

F* authorisation =/

s

FILE_SCHEMA (('IFC2X3'));

EHDSEC;

DATA;

1 0=IFCAPPLICATION{#12, w4 ,"'IFCo0l", " IFCo0l"};
#11=1FCACTORROLE{ .ENGINEER.,$,%);
#12=IFCORGANIZATION(S, 'Lin Lab',$,{#11),());
#13=IFCPERSON{ "' 881", 'Shen’,'Pingting’,{),{),(},{(),());
#14=IFCPERSOHAHDORGANI ZATION{ #13 ,8412,());

#15=IFCOWNERHISTORY {#14,#10, .READWRITE ., .NOCHANGE . , 8,%,%,0);

EHDSEC ;

EHD-I50-18383-21;

Dim actor A= Mew IfchctorRole

§]5-1$§§H$%5

Dim actor As

|

New IfchctorRole

aptor. lactor kole = |
D; = CreateEntity | = Enumerationz IfcRoleEnum CONSTRUC TIONMANAGER ﬂ
EE =@ DeleteEntity " = Enumerations IfcRoleEnum CONSULTANT
pe % Descnption Optional ting" Dim perso & Envmerstions IfeRoleEnum CONTRACTOR
_ &' Entity person. 1D = Enumerstions HeRoleEmum COSTENGINEER
I = Equals PEISD“-E? = Enumerations HeRoleEnum ELECTRICALENGINEER
pe =@ GetHiashCode PELSEN-BL o) Enumerstions IfcRoleEnmm EMPTY
or =% GetType Din org & & o K ole Enumn ENGINEER
) =@ ReferenceEquals R Drg__Name = Enumerations IfcRoleEnum FACILITIESMAN AGER
Di g ERm Relim 012 = Enumerstions IcRoleEnum FIELDCONS TRUC TIONMAN AGER
ap _ ; org Roles _ ;
oD § Todtring ﬂ " = Enumerations HeRoleEnum MANTFACTURER ﬂ
app . Applicationldentifier = "IFCool” - T ‘
app Verzion = "w4" ]FC ﬁgrjﬁ
Dlim Actor Az IFCswr Entitw
fotor = desien AddC"IfclctoyRole"
|P.u:tor_Httrihutes("kole"]I_Value = "Engineer" ]FC
SV

Bl 5-2 #7 %] B &2 IFCsvr 1275 B 1 i

68




IfcBeam

Representati _.___.———"‘—'_'__—'_'_ r _\\\
PreszHon ObjectPlucerment

{]u'lwl'H'i.-;m‘f_\-“*—-.__._‘R_‘___‘—_

IfcProductDefinitionShape IfcLocalPlacement IfcOwnerHistory

Representations [1:1] RelativePlacement ChwningApplication
/ Oramingllser
IfcApplication
[fcShapeRepresentation IfcAxis2Placement3D
Lw;.riu,./T\ IfcPersonAndOrganization
Ttems [1:1] Axis RelDirection

/ \\\ ApplicationDeveloper

IfcBoundingBox IfeCartesianPoint| | IfcDirection | | IfcDirection |  q.pesn

TheCrganization

IfcPerson | |IfeOrganization

B 5-3 p #_& IfcBeam#id| B

- =10] x|

F* description =/ ("'}, =
A= dmplementation_lewvel =/ "2:1");

FILE_HAME(

A% name x/ ‘sample”,

F=*= time_stamp =/ "2888-85-23T15:41:59+88:-88°",
F* author =/ ("'},

F* organization =5 ("'},

/* preprocessor_version */ "ST-DEUELOPER v18°,
/A= originating_system =/ *°,

F#* authorisation =/ ""};

FILE_SCHEHMA ({"IFC2X3'));
EHDSECG;

DATA;
#10=IFCBOUNDINGBOX(#16,15.,20.,300.) ;
#11=IFCSHAPEREPRESENTATION(S . $,.5 . (#10)
#12=IFCPRODUCTDEFINITIONSHAPE($ .S, (#11
H13=IFCDIRECTION((O.,0.,1.3);
H14=IFCDIRECTION((1.,0.,8.3);
H15=IFCCARTESIANPOINT((O.,0.,08.3);
#16=IFCCARTESIANPOINT({(0.,0.,08.));
H17=IFCAXIS2PLACEHENT3D (#15 ,#13 , #14) ;
H#18=IFCLOCALPLACEMENT (S ,#17) ;
H#19=IFCAPPLICATION(#21, v ,*IFCool’ , ' IFCool");
#20=IFCACTORROLE({ .ENGINEER . ,%,3);

H2Z1=IFCORGANIZATION(S ., "Lin Lab* ,$,(#28),()):

#22=IFCPERSON({ 54967 ,"Shen’, "Pingting” ,{}.,(3.(¥.{).());
#23=IFCPERSONANDORGANIZATIONC#22 . #21,());
#24=IFCOWHNERHISTORY (#23 ,#19, .READWRITE . , .MOCHANGE . ,0,5,5.8) ;
H2S=IFCBEAM({ ' 801" ,#24,5.$,.5.4118 . #12,5) ;

EADSELC S

END-IS0-18383-21;

KT I 7
B 5-4 § bl 24
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n\[e g
ST-DEVELOFER -
System Release viA

Copyright <cd> 1991-2883 by
STEF Tools Inc.. Troy. Hew York
All Rights Reserved

ROSE: warning: Mo system schema path. Set $ROSE_RUNTIME or $ROSE_SCHEMA.

ROSE: warning: ST-Runtime does not appear to he installed. Set SROSE_RUNTIME or
SROSE_SCHEMAS .

[Reading: C:szample.ifc

Reading: C:“PROGRA™1~IFCSUR™1~dll~header_section_schema.roze

Reading: G:“PROGRA™1-~IFCSUR™1~d11-~IFC2¥3.rose

eadiog: Co-~PROGBAI SIECSUR™ ~d11~keystone_extensions.rose

Ferson 1D:B@1

Person Full Mame:ShenPingting
Drganization Mame:Lin Lah
Drganization Actor:ENGIMEER
Application:=IFCooluvd

Etate :READWRITE

Bl 55 % o1 01
-l

= GetHashCode
= FetType

@ Lastb{odified Date_Optional

! Conzole Writeline(fpplic ¢ LastModifyingspplication Optional

"Dim Application A&z IFCavr Entity
‘bpplication = OwnerHiztory Attrl

withIFCoolabstrate( ) i iy
design = svr.Openlesign{"C: sampl =@ ReferenceEquals

. . @ State_Optional
Dim own bz Mew IfcOwnerHistorw(de @ ToString

Sub @ LasthlodifwingUeer Cptional
g Owningt pplication 3
El

Console Writeline{"Person ID:" + own.

‘Tim .‘_'.ppliu:ati-:n bz IFCavr Entity E& Entity ﬂ

ipplication = OwnerHistory Attributes("Owni =% Eqvals
= GetHashCode

! Canzole Mriteline(dpplication Atirl =g GetType
= ReferenceEquals

sub @ Roles_Optional -
withIFCoolabstrate() @ TheOQrganization
design = svwr Openlesign("C:sanple ifc") &

. . . . = Toltring

Dim own bz New IfcOwnerHistory{design FindOh @ UpdsteEntity = bl

Conzole Writeline("Perzon ID:" + own.Owninglser.| \
@ Addresses Optional -

‘Dim Application A&z IFCavr Entity -
“hpplication = DwnerHistory Attributes"Dwningdpplicat =% CreatEntity

= DeleteEntity
! Conzole Writeline(Application Attributes("Ver gt Entity
2uh =g Equals
@ Familylame Optional
withlFloolabstrate] ) =i GetHashCode
dezign = avr Openllesign("C:hvsample.ifc") = GetTwpe

@ Givenlame_Ophonsl

Dim own As MNew IfcOwnerHiztory({design FindObjects("Ifc @ m

Conzole Writeline{"Person ID:" 4 own.OwningUser . ThePerson.

Bl 5-6 Entity 4~ i 1+ 15 B~
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Dim extruded area Az [{fcExtrudeddreaSolid

extruded_area.Sweptirea = New IfcCircleFrofilelef " OE EBEERE

extruded area.Sweptirea = New [fcTShapeFrofilelef " OE THRIERE

extruded_area.Sweptirea = New IfclShapeProfilelef "OE THRIERE

extruded_area.Sweptdrea = New HyRectangleProfile(10, 157 ' 0K EEZIEFCENEER]

extruded_area.Sweptirea = New I{cBoundinzBox "G FEIfcProfilelef17E
[BUB TFCaoM IfeBonndingBox BB AT [FCoold HeProfileDef - |

Bl 5-7 2 %) g 4k 45 2E
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Plug-In Manager
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h. 4

Plug-In Interface

1
1%

Plug-In A Plug-In B Plug-In C
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BE HE HH

iHE HE

i 9

i
[ )
al
o}
&

= LcPmoject( #160010 3
- TeSits{ #160020)

17075 |
TeColmmn #3003 3
. eColurmn{ #3011 )
- TeColurmn{ #8019 )
- MeColurn{ #8027 )
.. IfcBearn( #5035 )
- TfcBesn( #8043 )
- TfcBeam( #5051 )
- TfcBearn( #5059 )
.. IfcBearn( #8067 )
. TfcBesn( #8075 )
. TfcBesm( #8033 )
- TfcBeam( #5091 )
- TcBearn( #5099 )
.. IfcBearn( #5107 )
. TfcBesm( #8115 )
- TfcBesm( #8123 )
- TeColurmn! #5131 )
. TfcBearn( #3139 )
. TfcBesmn( #3147 )
. TfcBesm( #8155 )
- TcBeam( #5163 )
- TcBearn( #5171 )
. TfcBearn( #5179 )
. TfcBesmn( #8187 )
- TfcBesmn( #5195 )
- TcBearn( #5203 )

T ™ F e
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M:B?MI‘@BHH‘]

1 (e ek 9

LfcEcam| #15042 )
TfcBeam( #15051 )
1EcBesm( #13052 )
TfcBeam( #13067 )
T#eBesn | #1375 )
TicBear( #1583 )
[frBearm( #13091 )
ltcBeami #13058 )
[EcBram( #13107 )
TicBesrm( #13115 )
IfcBeam( £13133 )
IcBeam( #1513 )
If:Beam( #13139 )
licBeam( #13147 )
IfcBeam( #13155 )
IfcBoam( #13163 )
lfcBeam( #1171 )
[t’tBtdmeBl?g )
[fBeam( £1317

03)
licBram{ £13211 )
l.l:Eesn'( #13219)

I:r'”r'1ur].r1t #1 9(4% i
il #1 2251 )
lfeColomnd #13259 5
[fcBeam( #13257 )
[fcBeam( #13275 )
IfcBeamn( #13383 )
IcColamnd #12291 )
TfeColomn] #132399 )
IReColuinid #13307 )

=

3)
[fcHeam( ﬁ1_13"1 )
[tcColumni #13333 )
TecColamm #13347 )
Ifr Bream( !13;)5 )

om | Rotds |Pd\n ‘ Front View

Set In¥ ishils | Shaw All

AT Plugin, 3DV ewer )

@ 5-11 3Dz #

F-A %ﬁ Plug-In ~

‘4

I‘-

BE BE lﬁiﬁ ﬁ'ﬁ 'HR’]

| [ 83

13- Beaun  #15483 )
If:Beam( #1541 )
loBeam/( #15400 )
14 Beam( #15507 )
1eBewm{ #15515)
ichns.m #15523)

ichnlmmr
1 Calumnf #15571

T 5651 )
U Boora( 415609 )

HeColnan( #15795

[i:Beam #1580 )
14 Beami #1581 )
urnnd #1581% 3

| Biim=="

2.AHERDE

-
BT R  Plogm, 3DViewer

Bl 5-12 3Dz & #-3] % 7 Plug-In ~
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RelatingObject

IfcProject

!

IfcRelAggregates

TR clatedObjects [1,1]

RelatingOhject

IfcRel Aggregates

IfcSite

UnitsInContext [1:1]

RepresentationContexes [1:1]

ObjectPlacement

HeUnitAssignment

IfeGeometricRepresentationContext

T RelatedObjects [1,1]

ramngc-bjcc:

IfeRelAggregates

IfeBuilding

ObjectPlacement

RelatedObjects [1,1]

—_—

RelatingStructure

|

IfcRelContainedIn
SpatialStructuxe

IfeLocalPlacement

PlacementRelTo

IfcLocalPlacement

IfcBuildingStorey

ObjectPlacement

PlacementRelTo

IfcLocalPlacement

RelatedBlements [1:7]
|

OhjectPlacement—

PlacementRelTo

I

IfeLocalPlacement

IfcBeam /
IfeColumn [
Representation

IfcRectangleProfileDef

IfeCircleProfileDef
IfcIShapeProfileDef Seoptiven

IfcProfileDef | —

IfcTShapeProfileDet)

® 5-13 IFC:E 5 4~ -4 AL 8]
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IfcProductDefinitionShape

T
Representations [1:1]
L

IfcShapeRepresentation

[tems [ [:i‘]

IfcExtrudedAreaSolid
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1= HeProject{#0 }
= Helite #0 )
= HeBuilding{ #0
* IoBuildingStoreyd #0)
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BE RE 8B ﬁﬁ Hal

HEOEE ¢

= HcProject(#0 )
£ HoSit( 40

Crronnd : Om

for Beam 2 froBeam:¥2

BATPHRAE \ R EE R R ug In |

PasilianPE]

e
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Crverallyidth

] WebThickness
f| z]
Possilian.Localion N
| A Vo | [§
CrveraliDepth

—Pasilion P[]
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OverallDeoth | 03 WebThiskness |08
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[=)- IcFroject! #0 )
= Medite (#0)
(=) IfcEuild:
=

ine( 40 )
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- IfcBuildingStorey( #0 )
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(=) HeFroject{ #0 )
(= MeSite( #0 )

(=] HcBuilding( #0

S i Eiuil: |

TfeColumng #0 )
IfeColumng #0 )

- IeColomm({#0 )

- HeColomn( #0 )

- HeColomnd #0 )

- HeColomnd #0 )

- HeColummnt #0 )
TfeColumng #0 )
IfcEeami #0 )

- IfcBeami #0 )

- HfcBeami #0 )

- HcBeami #0 )

- IeBeami #0 )

- IeBeami #0 )
IfcBeami #0 )

- IfcBeam{ #0 )

- HfcBeami #0 )

- HfcBeami #0 )

- HeBild ingStorey #0 )

wE = $I| x | i 128 o Beam w2 [° froBeam¥2 [+ ADD
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BE FE #a }ﬂ?ﬁ HEn

HDAOEE ¢

Project{ #0 )
Tfelite( #0 )
= IchU.ildi.ng(#U)
=1 HeBuildingStorey(#0 ) : 453 : 077 ,357 ! 3
 lfeColuma 40} 28 mlﬁl X' e for Beam X2 trBany2 |
IfeColumn{ #0 )
o HeColumn( #0) B -
- HfeColumn( #0) -
o HeColumnf #0 )
IfeColumn #0 )
o HeColumn #0)
- HfeColumn( #0 )
- HicBeam{ #0 )
IfcBeam( #0 )
IfcBeam( #0 )
IfcBeam( #0 )
- [fcBeam(#0 )
IfcBeaum | #0 )
IfcBeam( #0 )
“ IfcBeam{ #0)
- HcBeam( #0 )
. [fcBeam[ #0 )
=l IchmldmgShnmy(fD)
o HeColumn #0 )
- HeColumn( #0 )
o HeColumnf #0 )
IfeColumn{ #0 )
IfeColumn( #0 ) 2.0m
- HeColumn( #0 )
- IfcBeam[ #0) d
IfcBeam( #0 )
IfcBeam{ #0 )
- HcBeam( #0 )
- HcBeam{ #0 )
- IfcBeam( #0 )
“ IfcBeam{ #0 )

== )

Lacd

F=-
T
n
=

fasl
=
fas1
=

BITPIRAR: EEYHER R g In b 4

g

BOE HE WE HA

UEJEE’}@

(|- lcFroject{ #201 }
=) HeSite( #182 )
(= HeBuilding( #143 )

b 240 -10s 4 3.5 - 4 ATID
B & | H | = I ¥ for Beam X2 I froBeam: V2

25) i

IfeColumn(

- IeColumn{ #126 )

- IfeColumn( #127 )

- IfecColumn( #128 )

- IfeColumn( #129 )
IfeColumn( #1320 )

- IfeColumn{ #131 )

- IfcColumn( #132 )

- IfcBeam( #12 )

- IfeBeam(#13 )
IfcBeam( #14 )
IicBeam(#15 )

- IfcBeam( #16 )

- IfcBeam( #17 )

- IfeBeam(#18 )
IfcBeam(#19)
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Public ClasslfcCreator

PublicdirZ As IfcDirection

PublicdirX As IfcDirection

PublicdirY As IfcDirection
PubliccarZero3D AdfcCartesianPoint
PubliccarZero2D AdfcCartesianPoint
PublicZero3D AslfcAxis2Placement3D
Public Zero2D AslfcAxis2Placement2D
PublicreZero2DAs IfcAxis2Placement2D

PrivateModel AsIFGsvr.Design
PrivateOwnerHistoryAs IfcOwnerHistory
PrivateGeometricRepresentationContext kcGeometricRepresentationContext
PrivateProject AslfcProject

PrivateSite AslfcSite

PrivateSitePlacement ABcLocalPlacement
PrivateBuilding As'lfcBuilding
PrivateBuildingPlacement Afficl.ocalPlacement
PrivateaggaSite AdfcRelAggregates
Privateagg "Building AdfcRelAggregates
Privateagg_Steres IfcRelAggregates
PublicnStories Adnteger

Public Stories(101) AsStoreyData
PublicnBeam Adnteger

PublicnColumn Asinteger

Public Sub NewByRef _Model AslIFCsvr.Design)
Me.Model = Model
Me.OwnerHistory = MesetOwnerHistory()
Me.Project =Me.setProject

Me.Site = MesetSite

agg_Site dew IfcRelAggregates
agg_Site.Globalld = Base.GenGuid
agg_Site.OwnerHistoryMe.OwnerHistory
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agg_Site.Name_Optional = "ProjectContainer for Sites"
agg_Site.RelatingObject = Npeoject.Entity
ReDimagg_Site.RelatedObjects(1)
agg_Site.RelatedObjects(1) = Site.Entity
agg_Site.CreateEntity(Model)

Me.Building = MesetBuilding

agg_Building = NeWfcRelAggregates

agg_Building.Globalld = Base.GenGuid
agg_Building.OwnerHistory = M@wnerHistory
agg_Building.Name_Optional = "SiteContainer For Buildings"
agg_Building.RelatingObject = Mate.Entity
ReDimagg_Building:RelatedObjects(1)
agg_Building.RelatedObjects(1) = Bailding.Entity
agg_Building.CreateEntity(Model)

agg_Storey New IfcRelAggregates

agg_Storey.Globalld = Base.GenGuid

agg_Storey.OwnerHistory = M&wvnerHistory
agg_‘Storey.Name_Optional ="BuildingContainer for BuildigStories"
agg_Storey.RelatingObject = Beailding.Entity
agg_Storey.CreateEntity(Model)

nStories =0
nBeam =0
nColumn =0

carZero2D = NewfcCartesianPoint(0, 0)
Zero2D =New IfcAxis2Placement2D
Zero2D.Location = carZero2D
Zero2D.RefDirection_Optional = Nd¥eDirection(1, 0)
reZero2D = NewfcAxis2Placement2D
reZero2D.Location = carZero2D
reZero2D.RefDirection_Optional = NdfgDirection(0, 1)
Model.FileAuthorisation = "Pingting54967"

End Sub

PrivateFunction setOwnerHistory() AgCool.lfcOwnerHistory
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Dim Actor AsNew IFCool.lfcActorRole
Actor.Role = IFCool.Enumerations.lfcRoleEnum.ENGINEER

Dim Person ANew IFCool.lfcPerson
Person.GivenName_Optional = "Pingting”

Dim Organization AsNew IFCool.lfcOrganization
ReDimOrganization.Roles_Optional(1)
Organization.Roles_Optional(1) = Actor

Dim Application AsNew IFCool.lfcApplication
Application.ApplicationDeveloper = Organization
Application.ApplicationFullName = "project”
Application.Applicationldentifier ="54967"
Application:Version = "0.1"

Dim OrgPer AsNew{FCaol.lfePersonAndOrganization
OrgPer.TheOrganization = Organization
OrgPer.ThePerson = Person

Dim OwnerHAs New IFCoaol.licOwnerHistory
OwnerH.ChangeAction = IFCool. Enumerations.lfcChangeActionEnum.NOCHANGE
OwnerH.CreationDate = 0
OwnerH.State_Optional = IFCool.Enumerations.lfeStateEnum.READWRITE
OwnerH.OwningApplication = Application
OwnerH.OwningUser = OrgPer.
OwnerH.CreateEntity(Model)
Return OwnerH
End Function

PrivateFunction setUnit() A¢fcUnitAssignment
Dim siuL AsNew IFCool.lfcSIUnit
siuL.UnitType = Enumerations.|lfcUnitEnum.LENGTHUNIT

siuL.Name = Enumerations.IfcSIUnitName.METRE

Dim siuSL AsNew IFCool.lfcSIUnit
siuSL.UnitType = Enumerations.IlfcUnitEnum.AREAUNIT
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siuSL.Name = Enumerations.lfcSIUnitName.SQUARE_METRE

Dim siuR AsNew IFCool.lfcSIUnit
SiuR.UnitType = Enumerations.lfcUnitEnum.PLANEANGLEUNIT
siuR.Name = Enumerations.IfcSIUnitName.RADIAN

Dim assUnit AsNew IfcUnitAssignment
ReDimassUnit.Units(3)
assUnit.Units(1) = siuL
assUnit.Units(2) = siuSL
assUnit.Units(3) = siuR
assUnit.CreateEntity(Model)
Return assUnit

End Function

PrivateFunction setProject() AdcProject
Dim prjrAs New IfcProject
pri.Globalld = Base.GenGuid
pri.OwnerHistory = M®wnerHistory
pri.Name_Optional = "Pingting's Project"

Dim rpe AsNew IfcGeametricRepresentationContext
rpc.ContextType Optional = "letMePass"
rpc.Contextldentifier “Optional = "Pingting"

Dim plac3D"AsNewifcAxis2Placement3D
plac3D.Location = NewfcCartesianPoint(0, 0, 0)
plac3D.Axis_Optional'= NeWcDirection(0, 0, 1)
plac3D.RefDirection_Optional = NelfeDirection(1, 0, 0)
Me.Zero3D = plac3D

Me.dirX = plac3D.RefDirection_Optional

Me.dirY = New IfcDirection(0, 1, 0)

Me.dirZ = plac3D.Axis_Optional

Me.carZero3D = plac3D.Location

rpc.WorldCoordinateSystem = plac3D
rpc.CoordinateSpaceDimension = 3
GeometricRepresentationContext = rpc
ReDim prj.RepresentationContexts(1)
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prj.RepresentationContexts(1) = rpc
prj.UnitsinContext = MsetUnit
prj.CreateEntity(Model)
Return prj

End Function

PrivateFunction setSite() AHcSite
Dim sit AsNew IfcSite
sit.Globalld = Base.GenGuid
sit.OwnerHistory = M®wnerHistory
sit.Name_Optional = "Site"

SitePlacement = Nelfel.ocalPlacement
SitePlacement{ReélativePlacement =Zéeo3D
sit.ObjectPlacement_Optional = SitePlacement

sit. CompositionType = Enumerations.licElementCompositionEnum.ELEMENT
sit.CreateEntity(Model)
Return. sit

End Function

PrivateFunetion setBuilding() AsficBuilding
Dim bud AsNew IfcBuilding
bud.Globalld = Base.GenGuid
bud.OwnerHistory. = M@®wnerHistory
bud.Name_Optional = "Building"

BuildingPlacement = NelicLocalPlacement
BuildingPlacement.PlacementRelTo_Optional = SitePlacement
BuildingPlacement.RelativePlacement = Zé203D
bud.ObjectPlacement_Optional = BuildingPlacement

bud.CompositionType = Enumerations.|lfcElementCompositionEnum.ELEMENT
bud.CreateEntity(Model)
Return bud

End Function

Public Function AddStoreyVal NameAs String ByVal Height AsDoublg As Integer
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nStories = nStories + 1

Stories(nStories).Storey = NéfsBuildingStorey

Stories(nStories).Storey.Globalld = Base.GenGuid
Stories(nStories).Storey.Name_Optional = Name
Stories(nStories).Storey.OwnerHistory =.OMnerHistory
Stories(nStories).Storey.CompositionType = IfcElementCompositionEnum.ELEMENT
Stories(nStories).Storey.Elevation_Optional = Height

Stories(nStories).Placement = NiéslLocalPlacement
Stories(nStories).Placement.PlacementRelTo_Optional BuiidingPlacement

Dim plac3d AsNew IfcAxis2Placement3D

plac3d.Axis_Optional = MdirZ

plac3d.RefDirection, Qptional ='MirX

plac3d.Locatiom= NeWcCartesianPoint(0, 0,"Height)
Stories(nStories).Placement.RelativePlacement= plac3d
Stories(nStories).Storey.ObjectPlacement Optional = Stories(nStories).Placement
Stories(nStories).Storey.CreateEntity(Model)

Stories(nStories).Contain = NéeRelContainedInSpatialStructure
Stories(nStories).Contain.Globalld = Base.GenGuid
Stories(nStories).Contain:Name_Optional = "for Building Element"
Stories(nStories).Contain.OwnerHistory =.OwnerHistory
StorieS(nStories).Contain.RelatingStructure = Stories(nStories).Storey.Entity
Stories(nStories).Contain.CreateEntity(Model)

ReDim PreservéVle.agg_Storey.RelatedObjedi€.nStories)
Me.agg_Storey.RelatedQbjed¢ nStories) = Stories(nStories).Storey.Entity
Me.agg_Storey.UpdateEntity()

Return nStories
End Function

Public Function AddBeaniyVal idxStoreyAs Integer ByVal X1 As Double ByVal Y1 As
Double ByVal X2 As Double ByVal Y2 As Double ByVal Height AsDouble ByRefProfile As
IfcProfileDef) As IFCool.lfcBeam

nBeam = nBeam + 1
Dim bem AsNew IfcBeam
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bem.Globalld = Base.GenGuid
bem.OwnerHistory = M@wnerHistory
bem.Name_Optional = "Beam:" & M@eam.ToString

Dim blocal AsNew IfcLocalPlacement
blocal.PlacementRelTo_Optional = [Mwories(idxStorey).Placement
Dim bplac3d ANew IfcAxis2Placement3D

bplac3d.Location = NevfcCartesianPoint(X1, Y1, Height)
bplac3d.Axis_Optional = MéirZ

Dim mx AsDouble= X2 - X1

Dim my AsDouble=Y2 - Y1

Dim length AsDouble= (mx”~2 +my~ 2)~ 0.5
bplac3d.RefDirection 1Optional = NéfeDirection(mx / length, my / length)
blocal.RelativePlacement = bplac3d
bem.ObjectPlacemeént_Optional = blocal

Dim shapeDeAs New IfcProductDefinitionShape

Dim shapeRep\s NewlfcShapeRepresentation
shapeRep.ContextOfltems = ldeometricRepresentationContext
shapeRep.Representationldentifier_ Optional = "Body"
shapeRep.RepresentationType Optional = "SweptSolid"

Dim extrud AsNew IfcExtrudedAreaSolid

Dim turnAround AsNew lfcAxis2Placement3D
turnAround.Location'="MearZero3D
turnAround:Axis_Optional = MdirX
turnAround.RefDirection-Optional-= MY
extrud.Position = turnAround
extrud.ExtrudedDirection = MiirZ
extrud.Depth = length

extrud.SweptArea = Profile

ReDimshapeRep.ltems(1)
shapeRep.ltems(1) = extrud
ReDimshapeDef.Representations(1)
shapeDef.Representations(1) = shapeRep

bem.Representation_Optional = shapeDef
bem.CreateEntity{e.Model)
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Dim nObj AsInteger
If Me.Stories(idxStorey).Contain.RelatedElemdstsiothing Then

nObj=0
Else

nObj = MeStories(idxStorey).Contain.RelatedElements.Lendth -
EndIf

ReDim PreserveéVe.Stories(idxStorey).Contain.RelatedElements(nObj + 1
Me.Stories(idxStorey).Contain.RelatedElements(nObj = hem.Entity
Me.Stories(idxStorey).Contain.UpdateEntity()
Return bem

End Function

Public Function AddColumri§yVal idxStoreyAs Integer ByVal X As Double ByVval Y As
Double ByVal Depth AsPouble ByRefProfile As IfcProfileDef) AsIFCool.lfcColumn
nColumn =nColumn + 1
Dim col AsNew IfcColumn
col.Globalld = Base.GenGuid
col.OwnerHistory = M©wnerHistory
col.Name : Optional = "Column:" & M&Column.ToString

Dim clocal AsNew IfcLocalPlacement
clocal.PlacementRelTo Optional = Mtories(idxStorey).Placement

Dim cplac3d As\ew IfcAxis2Placement3D
cplac3d.Location =-NelfcCartesianPoint(X; Y, 0)
cplac3d.Axis_Optional = MirZ
cplac3d.RefDirection “Optional = Mk X
clocal.RelativePlacement = cplac3d
col.ObjectPlacement_Optional = clocal

Dim shapeDefAs New IfcProductDefinitionShape

Dim shapeRep\s New IfcShapeRepresentation
shapeRep.ContextOfltems = I@eometricRepresentationContext
shapeRep.Representationldentifier_Optional = "Body"
shapeRep.RepresentationType_Optional = "SweptSolid"

Dim extrud AsNew IfcExtrudedAreaSolid

extrud.Position = M&ero3D

extrud.ExtrudedDirection Me.dirZ
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extrud.Depth = Depth
extrud.SweptArea = Profile

ReDimshapeRep.ltems(1)
shapeRep.ltems(1) = extrud
ReDimshapeDef.Representations(1)
shapeDef.Representations(1) = shapeRep

col.Representation_Optional = shapeDef
col.CreateEntitij(e.Model)
Dim nObj AsInteger
If Me.Stories(idxStorey).Contain.RelatedElemdstsiothing Then
nObj=0
Else
nObj =:MeStories(idxStorey).Contain.RelatedElements.Lendth -
EndIf
ReDimPreserveMe.Stories(ldxStorey).Contain.RelatedElements(nObj + 1
Me.Stories(idxStorey).Contain.RelatedElements(nObj = tol.Entity
Me.Stories(idxStorey).Contain.UpdateEntity()

Return.col
End Function

Public Function getStoreyld®yVal HeightAs Doublg As Integer
Fori As Integer= . To MenStories
If Stories(i).Storey.Elevation.Optional = Height. Ta&irThen
Return i
EndIf
Next
Return -1
End Function

Public Function getStoreyld®yVal NameAs String As Integer
Fori As Integer= 1 To MenStories
If Stories(i).Storey.Name_Optional = Name Then
Return i
EndIf
Next
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Return -1
End Function

End Class

Public StructureStoreyData
Public Storey AslfcBuildingStorey
Public Contain AslfcRelContainedInSpatialStructure
Public Placement AtfcLocalPlacement

End Structure
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ISO-10303-21;

HEADER;

[* Generated by software containing ST-Developer
*from STEP Tools, Inc. (www.steptools.com)
*/

FILE_DESCRIPTION(
[* description */ (™),
[* implementation_level */ '2;1");

FILE_NAME(

[* name */ 'demo’,

[* time_stamp */ '2008-06-02T18:06:54+08:00',

[* author */ ("),

[* organization */ ("),

[* preprocessor_version */'ST-DEVELOPER v10’,
[* originating_system */ *,

[* authorisation™/ 'Pingting54967*);

FILE_SCHEMA (('IFC2X3");
ENDSEC,;

DATA,

#10=IFCRECTANGLEPROFILEDEF(.AREA:,$,#29,0.2,0.25);
#11=IFCRECTANGLEPROFILEDEF(.AREA.,$,#29,0.2,0.25);
#12=IFCBEAM('HWKhb3Z0tUqTfsRGoPujOg',#301,'Beam:1',$,$,#159,#102,%);
#13=IFCBEAM('//0SGI5II0+JI9bxKOCcAyQ'#301,'Beam:2',$,$,#160,#103,$);
#14=IFCBEAM('7deBrByUUE6XcFUgCwtWtw',#301,'Beam:3',$,$,#161,#104,%);
#15=IFCBEAM('wToXuep9jUixm04NrgABGw',#301,'Beam:4',$,$,#162,#105,%);
#16=IFCBEAM('g4hgAY/GIkGO2iul5IFSHg',#301,'Beam:5',$,$,#163,#106,$);
#17=IFCBEAM('9uu5qBy+MUICKAgy+WCclw'#301,'Beam:6',$,$,#164,#107,$);
#18=IFCBEAM("WgBXtM9drEii56pC5fS3XA"' #301,'Beam:7',$,$,#165,#108,%);
#19=IFCBEAM('fBesuVqg6Eq8l4cghwuMtQ',#301,'Beam:8',$,$,#166,#109,3);
#20=IFCBEAM('SQY4vcDECUGAUrytEonOEg',#301,'Beam:9",$,$,#167,#110,$);
#21=IFCBEAM('Ndtsv8a/VEGaprkhYXY3iQ',#301,'Beam:10',$,$,#168,#111,9);
#22=IFCBEAM('gMeed7T170K5u9p8t2z+KQ",#301, Beam:11',$,$,#175,#118,%);
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#23=IFCBEAM('pD3X1KZKgESKPNbNZU+Kfw' #301, Beam:12',$,$,#176,#119,$);
#24=IFCBEAM('PJVM7LiIWxUB5RzOR+4fF7g' #301,'Beam:13',$,$,#177,#120,9);
#25=IFCBEAM('nW2DXxMMI+UGtxIAn4cXHOW' #301,' Beam:14',$,$,#178,#121,$);
#26=IFCBEAM('uBBMm4u82kaHOCYNOX4KAW' #301,'Beam:15',$,$,#179,#122,9);
#27=IFCBEAM('zjTin/INtUSfN2d2Hi+Adg',#301,'Beam:16',$,$,#180,#123,9);
#28=IFCBEAM('+srwGpUmMSE28GOH9hEphDQ' #301, Beam:17",$,$,#181,#124.$);
#29=IFCAXIS2PLACEMENT2D(#208,#185);
#30=IFCCIRCLEPROFILEDEF(.AREA.,$,#29,0.2);
#31=IFCCIRCLEPROFILEDEF(.AREA.,$,#29,0.2);
#32=IFCEXTRUDEDAREASOLID(#30,#239,#183,2.8);
#33=IFCEXTRUDEDAREASOLID(#30,#239,#183,2.8);
#34=IFCEXTRUDEDAREASOLID(#30,#239,#183,2.8);
#35=IFCEXTRUDEDAREASOLID(#30,4#239 #183,2.8);
#36=IFCEXTRUDEDAREASOLID(#30,#239 #183,2:8);
#37=IFCEXTRUDEDAREASOLID(#30,#239,#183,2.8);
#38=IFCEXTRUDEDAREASOLID(¥#30,#239,#183,2.8);
#39=IFCEXTRUDEDAREASOLID(#30,#239,#183;2.8);
#40=IFCEXTRUDEDAREASOL ID(#10,#251,#183,3.5);
#41=IFCEXTRUDEDAREASOLID(#10,#253 #183,3.5);
#42=IFCEXTRUDEDAREASOLID(#10;#255,#183,3.5);
#43=IFCEXTRUDEDAREASOLID(#10,#257,#183,2.);
#44=IFCEXTRUDEDAREASOLID(#10,#259,#183,2.);
#45=IFCEXTRUDEDAREASOLID(#10,#261,#183,2.);
#46=IFCEXTRUDEDAREASOLID(#10,#263,#183,2.):
#47=IFCEXTRUDEDAREASOLID(#10,#265,#183{1.5);
#48=IFCEXTRUDEDAREASOLID(#10,4#267:#183,1.5);
#49=IFCEXTRUDEDAREASOLID(#10,#269,#183,2.);
#50=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#51=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#52=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#53=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#54=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#55=IFCEXTRUDEDAREASOLID(#31,#239,#183,2.8);
#56=IFCEXTRUDEDAREASOLID(#11,#277,#183,3.5);
#57=IFCEXTRUDEDAREASOLID(#11,#279,#183,3.5);
#58=IFCEXTRUDEDAREASOLID(#11,#281,#183,3.5);
#59=IFCEXTRUDEDAREASOLID(#11,#283,#183,2.);
#60=IFCEXTRUDEDAREASOLID(#11,#285,#183,2.);
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#61=IFCEXTRUDEDAREASOLID(#11,#287,#183,2.);
#62=IFCEXTRUDEDAREASOLID(#11,#289,#183,2.);
#63=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#32));
#64=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#33));
#65=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#34));
#66=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#35));
#67=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#36));
#68=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#37));
#69=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#38));
#70=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#39));
#71=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#40));
#72=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#41));
#73=IFCSHAPEREPRESENTATION(#290'Body','SweptSolid', (#42));
#74=IFCSHAPEREPRESENTATION(#290, Body',' SweptSolid', (#43));
#75=IFCSHAPEREPRESENTATION(#290,'Body’,'SweptSolid', (#44));
#76=IFCSHAPEREPRESENTATION(#290,'Body.,' SweptSolid', (#45));
#77=IFCSHAPEREPRESENTATION#290,'Body','SweptSolid', (#46));
#78=IFCSHAPEREPRESENTATION(#290,'Body’,'SweptSolid', (#47));
#79=IFCSHAPEREPRESENTATION(#290;:Body','SweptSolid, (#48));
#80=IFCSHAPEREPRESENTATION(#290;Body’,'SweptSolid', (#49));
#81=IFCSHAPEREPRESENTATION(#290,' Body','SweptSolid', (#50));
#82=IFCSHAPEREPRESENTATION(#290, Body'",'SweptSolid', (#51));
#83=IFCSHAPEREPRESENTATION(#290,'Body’,'SweptSolid', (#52));
#84=IFCSHAPEREPRESENTATION(#290, Body', SweptSolid', (#53));
#85=IFCSHAPEREPRESENTATION(#290, Body'SweptSolid', (#54));
#86=IFCSHAPEREPRESENTATION(#290;'Body',\SweptSolid', (#55));
#87=IFCSHAPEREPRESENTATION(#290,'Body','SweptSolid', (#56));
#88=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid',(#57));
#89=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#58));
#90=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#59));
#91=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid',(#60));
#92=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid',(#61));
#93=IFCSHAPEREPRESENTATION(#290, Body','SweptSolid', (#62));
#94=IFCPRODUCTDEFINITIONSHAPE($,$, (#63));
#95=IFCPRODUCTDEFINITIONSHAPE($,$, (#64));
#96=IFCPRODUCTDEFINITIONSHAPE($,$, (#65));
#97=IFCPRODUCTDEFINITIONSHAPE($,$,(#66));
#98=IFCPRODUCTDEFINITIONSHAPE($,$,(#67));
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#99=IFCPRODUCTDEFINITIONSHAPE($,$,(#68));
#100=IFCPRODUCTDEFINITIONSHAPE($,$,(#69));
#101=IFCPRODUCTDEFINITIONSHAPE($,$,(#70));
#102=IFCPRODUCTDEFINITIONSHAPE($,$,(#71));
#103=IFCPRODUCTDEFINITIONSHAPE($,$,(#72));
#104=IFCPRODUCTDEFINITIONSHAPE($,$,(#73));
#105=IFCPRODUCTDEFINITIONSHAPE($,$,(#74));
#106=IFCPRODUCTDEFINITIONSHAPE($,$,(#75));
#107=IFCPRODUCTDEFINITIONSHAPE($,$,(#76));
#108=IFCPRODUCTDEFINITIONSHAPE($,$,(#77));
#109=IFCPRODUCTDEFINITIONSHAPE($,$,(#78));
#110=IFCPRODUCTDEFINITIONSHAPE($,$,(#79));
#111=IFCPRODUCTDEFINITIONSHAPE($, $:(#80));
#112=IFCPRODUCTDEFINITIONSHAPE($,$,(#81));
#113=IFCPRODUCTDREFINITIONSHAPE($,$,(#82));
#114=IFCPRODUCTDEFINITIONSHAPE($,$,(#83));
#115=IFCPRODWCTDEFINITIONSHAPE($,$,(#84));
#116=IFCPRODUCTDEFINITIONSHAPE($,$,(#85));
#117=IFCPRODUCTDEFINITIONSHAPE($;$,(#86));
#118=IFCPRODUCTDEFINITIONSHAPE($,$,(#87));
#119=IFCPRODUCTDEFINITIONSHAPE($,$,(#88));
#120=IFCPRODUCTDEFINITIONSHAPE($,3,(#89));
#121=IFCPRODUCTDEFINITIONSHAPE(S$;$, (#90));
#122=IFCPRODUCTDEFINITIONSHAPE($,$,(#91));
#123=IFCPRODUCTDEFINITIONSHAPE($,$,(#92)):
#124=IFCPRODUCTDEFINITIONSHAPE($;$,(#93)):
#125=IFCCOLUMN("9tulbgFkmUWDQj7FudULTw' #301,'Column:1',$,$,#151,#94.,$);
#126=IFCCOLUMN('NSEuRo0ofBOkgOdwSeaUz4tw' #301,'Column:2',$,$,#152,#95,9);
#127=IFCCOLUMN('bTI40kgIMO06rc6dQ4qgLVg',#301,'Column:3',$,$,#153,#96,$);
#128=IFCCOLUMN("9qLmLgtPrkaghUzWdIot6A' #301,'Column:4',$,$,#154,#97,$);
#129=IFCCOLUMN('d87Zcmw/a0az6 TOO21KGLA'#301,'Column:5',$,$,#155,#98,%);
#130=IFCCOLUMN('b1UBRXQFjkyjX+Dm1WLUbA' #301,' Column:6',$,$,#156,#99,$);
#131=IFCCOLUMN('srRip61t6kqFu4VOKKhEXA'#301,'Column:7',$,$,#157,#100,%);
#132=IFCCOLUMN('iXcpj91Q1EaKjVRhpQjcUw',#301,'Column:8',$,$,#158,#101,%$);
#133=IFCCOLUMN('tca/INppw0O+MggOizHZPPwW',#301,'Column:9",$,$,#169,#112,%);
#134=IFCCOLUMN(KO6TLP4ISOgVUKEfS/WLkw' #301,'Column:10',$,$,#170,#113,%);
#135=IFCCOLUMN('2QstRZWuzOm2piOFA7WHV(Q',#301,'Column:11',$,$,#171,#114,$);
#136=IFCCOLUMN('gXUYBXHaOUq7/Cf90ZeUZg' #301,'Column:12',$,$,#172,#115,9);
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#137=IFCCOLUMN('ChW5bK9rkEqGgIimzMbL2dQ',#301,'Column:13',$,$,#173,#116,$);
#138=IFCCOLUMN('wCIr8CdUkk6bXK6a3bOh4w' #301,'Column:14',$,$,#174 #117,9);
#139=IFCRELCONTAINEDINSPATIALSTRUCTURE('WFQ/F7/a8Ei69rCXVU/gyA'#301,
‘for Building Element’,$,(#125,#126,#127 #128,#129,#130,#131,#132,#12 #13,

#14 #15#16,#17 #18,#19,#20,#21),#141);
#140=IFCRELCONTAINEDINSPATIALSTRUCTURE('RFisUWKe30CYHBFNYmMQR9W',
#301,for Building Element',$,(#133,#134,#135,#136,#137 #138,#22 #23,#24 #25,
#26,#27 #28) #142);

#141=IFCBUILDINGSTOREY ('stsK+eiBKEeZuwOM3t2vfg',#301,'Ground',$,$,#149,$,
$,.ELEMENT.,0.);

#142=IFCBUILDINGSTOREY ('6fpSQEB5XEUVOH7MBSdtGw',#301,'Floor:1',$,$,#150,
$,$,.ELEMENT.,2.8);
#143=IFCBUILDING('5C8uE4rmI0CKI5kDbheDJ2Q'#301,'Building',$,$,#148,%$,$,.ELEMEN
T.,0.,0.,9);

#144=IFCRELAGGREGATES('xsbYfw7clUu+hKH/giaTrA'#301,

'ProjectContainer for Sites',$,#291,(#182));
#145=IFCRELAGGREGATES(‘'oYJoUxa00UmscQ4zsHgbMA'#301,

'SiteContainer For Buildings',$,#182,(#143));
#146=IFCRELAGGREGATES('SasGXQOimUeyX3kDh304vg',#301,

'‘BuildingContainer for BuildigStories',$,#143,(#141,#142));
#147=IFCLOCALPLACEMENT($,#239);

#148=IFCLOCALPLACEMENT(#14/,#239);
#149=IFCLOCALPLACEMENT.(#148,#240);
#150=IFCLOCALPLACEMENT(#148,#241);

#151=IFCLOCALPLACEMENT (#149,#242);

#152=IFCLOCALPLACEMENT (#149,#243);
#153=IFCLOCALPLACEMENT(#149,#244);

#154=IFCLOCALPLACEMENT (#149,#245);

#155=IFCLOCALPLACEMENT (#149,#246);

#156=IFCLOCALPLACEMENT (#149,#247);

#157=IFCLOCALPLACEMENT (#149,#248);

#158=IFCLOCALPLACEMENT (#149,#249);

#159=IFCLOCALPLACEMENT (#149,#250);

#160=IFCLOCALPLACEMENT (#149,#252);

#161=IFCLOCALPLACEMENT (#149,#254);

#162=IFCLOCALPLACEMENT (#149,#256);

#163=IFCLOCALPLACEMENT (#149,#258);

#164=IFCLOCALPLACEMENT (#149,#260);
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#165=IFCLOCALPLACEMENT (#149,#262);
#166=IFCLOCALPLACEMENT (#149,#264);
#167=IFCLOCALPLACEMENT (#149,#266);
#168=IFCLOCALPLACEMENT (#149,#268);
#169=IFCLOCALPLACEMENT (#150,#270);
#170=IFCLOCALPLACEMENT (#150,#271);
#171=IFCLOCALPLACEMENT (#150,#272);
#172=IFCLOCALPLACEMENT(#150,#273);
#173=IFCLOCALPLACEMENT (#150,#274);
#174=IFCLOCALPLACEMENT (#150,#275);
#175=IFCLOCALPLACEMENT (#150,#276);
#176=IFCLOCALPLACEMENT (#150,#278);
#177=IFCLOCALPLACEMENT®150,#280);
#178=IFCLOCALPLACEMENT#150,#282);
#179=IFCLOCALPLACEMENT (#150,#284);
#180=IFCLOCALPLACEMENT (#150,#286);
#181=IFCLOCALPLACEMENT#150:#288);
#182=IFCSITE(IOECTjHIS0GI/HiuoxMWOA'#301)'Site',$,$,#147,$,$,.ELEMENT.,
(0,0,0),(0,0,0),0.,$,%);
#183=IFCDIRECTION((0.,0.,1.));
#184=IFCDIRECTION((1.,0.,0.)):
#185=IFCDIRECTION((1.,0.));
#186=IFCDIRECTION((1.,0.));
#187=IFCDIRECTION((O.,1.,0.));
#188=IFCDIRECTION((1.,0.));
#189=IFCDIRECTION((1.,0.));
#190=IFCDIRECTION((0.,1.));
#191=IFCDIRECTION((0.,1.));
#192=IFCDIRECTION((0.,1.));
#193=IFCDIRECTION((0.,1.));
#194=IFCDIRECTION((1.,0.));
#195=IFCDIRECTION((1.,0.));
#196=IFCDIRECTION((0.,1.));
#197=IFCDIRECTION((1.,0.));
#198=IFCDIRECTION((1.,0.));
#199=IFCDIRECTION((1.,0.));
#200=IFCDIRECTION((0.,1.));
#201=IFCDIRECTION((0.,1.));
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#202=IFCDIRECTION((0.,1.));
#203=IFCDIRECTION((0.,1.));
#204=IFCCARTESIANPOINT((0.,0.,0.));
#205=IFCCARTESIANPOINT((0.,0.,0.));
#206=IFCCARTESIANPOINT((0.,0.,2.8));
#207=IFCCARTESIANPOINT((0.,0.,0.));
#208=IFCCARTESIANPOINT((0.,0.));
#209=IFCCARTESIANPOINT((3.5,0.,0.));
#210=IFCCARTESIANPOINT((3.5,2.,0.));
#211=IFCCARTESIANPOINT((3.5,4.,0.));
#212=IFCCARTESIANPOINT((0.,2.,0.));
#213=IFCCARTESIANPOINT((0.,4.,0.));
#214=IFCCARTESIANPOINT((5.,4.10.));
#215=IFCCARTESIANPQINT((5.,2.,0.));
#216=IFCCARTESIANPOINT((0.,0.,2.8));
#217=IFCCARTESIANPOINT((0.,2:,2.8));
#218=IFCCARTESIANPOINT((0.,4.,2.8));
#219=IFCCARTESIANPOINT((0.,0.,2.8));
#220=IFCCARTESIANPOINT((0.,2.,2.8)):
#221=IFCCARTESIANPOINT((3.5,0.,2:8));
#222=IFCCARTESIANPOINT((3.5;2.,2:8));
#223=IFCCARTESIANPOINT((3.5,2.,2.8));
#224=IFCCARTESIANPOINT((3.5,4.,2.8));
#225=IFCCARTESIANPOINT((5.,2.,2.8));
#226=IFCCARTESIANPOINT((0.,0.,0.));
#227=IFCCARTESIANPOINT((3:5;0.,0.));
#228=IFCCARTESIANPOINT((0.,2/,0.));
#229=IFCCARTESIANPOINT((3.5,2.,0.));
#230=IFCCARTESIANPOINT((0.,4.,0.));
#231=IFCCARTESIANPOINT((3.5,4.,0.));
#232=IFCCARTESIANPOINT((0.,0.,2.8));
#233=IFCCARTESIANPOINT((0.,2.,2.8));
#234=IFCCARTESIANPOINT((0.,4.,2.8));
#235=IFCCARTESIANPOINT((0.,0.,2.8));
#236=IFCCARTESIANPOINT((0.,2.,2.8));
#237=IFCCARTESIANPOINT((3.5,0.,2.8));
#238=IFCCARTESIANPOINT((3.5,2.,2.8));
#239=IFCAXIS2PLACEMENT3D(#204,#183,#184);
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#240=IFCAXIS2PLACEMENT3D(#205,#183,#184);
#241=IFCAXIS2PLACEMENT3D(#206,#183,#184);
#242=IFCAXIS2PLACEMENT3D(#207,#183,#184);
#243=IFCAXIS2PLACEMENT3D(#209,#183,#184);
#244=IFCAXIS2PLACEMENT3D(#210,#183,#184);
#245=IFCAXIS2PLACEMENT3D(#211,#183,#184),
#246=IFCAXIS2PLACEMENT3D(#212,#183,#184);
#247=IFCAXIS2PLACEMENT3D(#213,#183,#184);
#248=IFCAXIS2PLACEMENT3D(#214,#183,#184);
#249=IFCAXIS2PLACEMENT3D(#215,#183,#184);
#250=IFCAXIS2PLACEMENT3D(#216,#183,#186);
#251=IFCAXIS2PLACEMENT3D(#204,#184,#187);
#252=IFCAXIS2PLACEMENI3D(#217,#183#188);
#253=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#254=IFCAXIS2PLACEMENT3D(#218,#183,#189);
#255=IFCAXIS2PLACEMENT3D(#204 #184,#187);
#256=IFCAXIS2PLACEMENT3D(#219,#183,#190),
#257=IFCAXIS2PLACEMENT3D(#204 #184,#187),
#258=IFCAXISZPLACEMENT3D(#220,#183,#191);
#259=IFCAXIS2PLACEMENT3D(#204,#184 ,#187);
#260=IFCAXIS2PLACEMENT3D(#221,#183,#192);
#261=IFCAXIS2PLACEMENT3D(#204,#184,#187);
#262=IFCAXIS2PLACEMENTS3D(#222,#183,#193);
#263=IFCAXIS2PLACEMENT3D(#204,#184,#187);
#264=IFCAXIS2PLACEMENT3D(#223,#183,#194),
#265=IFCAXIS2PLACEMENT3D(#204,#184 ,#187);
#266=IFCAXIS2PLACEMENT3D(#224,#183,#195);
#267=IFCAXIS2PLACEMENT3D(#204,#184,#187);
#268=IFCAXIS2PLACEMENT3D(#225,#183,#196);
#269=IFCAXIS2PLACEMENT3D(#204,#184,#187);
#270=IFCAXIS2PLACEMENT3D(#226,#183,#184);
#271=IFCAXIS2PLACEMENT3D(#227,#183,#184);
#272=IFCAXIS2PLACEMENT3D(#228,#183,#184);
#273=IFCAXIS2PLACEMENT3D(#229,#183,#184);
#274=IFCAXIS2PLACEMENT3D(#230,#183,#184);
#275=IFCAXIS2PLACEMENT3D(#231,#183,#184);
#276=IFCAXIS2PLACEMENT3D(#232,#183,#197);
#277=IFCAXIS2PLACEMENT3D(#204,#184,#187);
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#278=IFCAXIS2PLACEMENT3D(#233,#183,#198);
#279=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#280=IFCAXIS2PLACEMENT3D(#234,#183,#199);
#281=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#282=IFCAXIS2PLACEMENT3D(#235,#183,#200);
#283=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#284=IFCAXIS2PLACEMENT3D(#236,#183,#201);
#285=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#286=IFCAXIS2PLACEMENT3D(#237,#183,#202);
#287=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#288=IFCAXIS2PLACEMENT3D(#238,#183,#203);
#289=IFCAXIS2PLACEMENT3D(#204,#184 #187);
#290=IFCGEOMETRICREPRESENTATIONCONTEXT('Pingting','letMePass',3,0.,#239,%);
#291=IFCPROJECT('+kE9+FQBXxUODGjuiU+YEJA"#301,'Pingting"s Project’,$,$,
$,$,(#290),#295);

#292=IFCSIUNIT (*,,LENGTHUNIT.,$,.METRE.);

#293=IFCSIUNIT(*,., AREAUNIT.$,.SQUARE_METRE.);
#294=IFCSIUNIT(*,.PLANEANGLEUNIT.,$,.RADIAN.);
#295=IFCUNITASSIGNMENT ((#292,#293,#294));
#296=IFCAPPLICATION(#298,'0.1','project’,’54967");
#297=IFCACTORROLE(.ENGINEER;$,%);
#298=IFCORGANIZATION(S$,$:$,(#297).0);

#299=IFCPERSON($,%$, Pingting*,(),(.(.0.0);
#300=IFCPERSONANDORGANIZATION(#299,#298/));
#301=IFCOWNERHISTORY(#300,#296,.READWRITE.,.NOCHANGE.,0,%$,$,0);
ENDSEC,

END-ISO-10303-21;
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