KA M2z 2000 6

oh

IFCE 0|2 HAFEAZMLY HMT 15

I'

Design Information Management System Core Development Using Industry Foundation Classes

5 [=) =
o2 g -MydE~-dAE-

Lee, Keun-hyung - Chin, Sang-yoon - Kim, Jae-jun

go] dutstelo] 7FH A CAD, PMIS(Project Management Information System), 3}

& STkl Ak, 1 ALY ol YrfsfAlar, BsAEA of

- oleia AgolA 249
AL 9ok, Aol T2YE B 0)§3

Es}7] Yt Wt & IRC(Industry Foundation Classes)7F TAIO] 2Jaf 7jutE]oA] o5 o] &dt ¥ F4 2 &

28 HEH9 e S FHOE o)2of

A%t £ o AR 2d 415 ZRA L gt A5t L et

[+] of

A AL A AFE Y] 2
Az %7@%‘3} T 52 FoiA Aske Y9
€ JEE aRH R fejstn Aggete Alo] A M S 98t Qa7 Hojzka 9l
oAl 9] AR 7]=3 CIC(Computer Integrated Construction)of tigt A7}
of AE
Bol tigt A7t AL e}, SR olF A7t oFF 27| dA|of mEE gl
A1 Qlct, upetA] [FCE o83t AAARITA| A g
gstolt,

2 A7 5A L IFCE &*}6}1 oI5 ol&

B AAEL, AXE ZhoA AYH 7] 5E el

e

olgar| s Hagt 8k Jjad

#0071 918 ZEALE I dok oSl 39 dpe ”

5o TS Y3 ZRAAR HA ‘T
LRI S oA TFC £7)0f ﬁanoEv
o ‘mg A e glo|guo] A AIAY o] ThA 7}7\] %%Bi
CAD, ST-Developer, ST-ObjectStore, ObjectStore &
IS o] g3 HAL| ST XML

R

g, g7l
3R

A oh2 Lo} A

7Y E : IFC(Industry Foundation Classes), STEP, Zi4| A& dlojefuo] A AHHE FH

o?rl

2 A, olg 74
oLg A ¥ VUGS 119 B8
A R A A4

AWol LRARO| B3yl zedlE
S22 Y o) 5 7S

Z2AE dolelo| A7luh A4
ol o|eid BEES

A IFCE L83 AR A" 7
AE glojglHjo|AS ZRUE I I%‘prlﬂo ojat

A %%2

9l o8 T =FER Cre Arele]
IZAE golgjujojAo ARHEL olE
ol W 3atel wuly | mREE gu g Yolguol
Y AE A O AR AA

2o0o=Z=

1. ME

1L o HiE o =
0] CIC(Computer Integrated Construction) ¥4+

* Q]9 sheFieta thake HrARHA

A SRR AT R FEEAL
Qo] st ASEERE Fug, Fehkt

o] A7 U¥ = gty 2y FRAAH AFLAIE(STRESS), 97
Adug7% APNEAIY(RED/IT-0002, 20 a%a 9f H&AZ,
T, de 9 Al Z1eEY, 1999L%5 4 sl EAANEAL

(98-NE-04~-03-A-02, &
Aarel,

14 RA2E A7) o A7) Ao ot

98

of = AA A& %3HConstruction Information Integration)
off Tzt Tilo] wotA| AL ik, 718, AA| AlF, frAE

EZA A7) AR SR} TRt ZejabEol /\}ﬁo}?ﬂ 51“ Al
LRZEe] AR Foto] tigh A97F & FET Y 1 ¢
ARl A FokE At o 7HA) RElso| digh A7t 13
Hodedl, o8 A4 &79tY, ZEHYE 2d(Product
Model)e]l tjat A7 Z2AA Bd(Process Model)o] T3t ¢
TGielingh, 1998; Bjork, 1992; Froese, 1992), Z2AHE 1
d(Project Model)o] thgt ¥-(Stumpf®] 391, 1996, ZAR%
1998) So7 HEst 4 9ot Eg ol STEPH [FC
(Industry Foundation Classes)S ©] &3t Z2HE Wdof o



1A Aoz 2000 6

ot
g
= o

o
&
o
o in
oy
pacs
fu)

o

A At A2 A gxﬂ Ao
of pulst gl B4 ¥A
e gt gl oo 45

>~ o
oo
)
=
pas
it

oxl

-

rot
2 oxt
T

[\\]
o 2k
rie
N

o
flo
=
Hu
rr
lls3
N
gi

e
lo .
oF
i)
<t
o F
> o
Y
e}
i)

13y& Xi ot aclo 223
#g mela} z2dE 2g o
HSo] Bsh] AT A,

EP ®53 [FO= A&sfA 22

[
Hu
(")
|
R

=
kL
x
pu -
1
il
2,
>
o
ﬁNﬂ
rio
% =

o,
£
2
ax,
X
HT.
il

)
et
QL
rlr

{4

HH

zzeEof gt 4 5 ST

(Estimating), Ald%& #&](Facility Management) 1t op
2}, A4 (Construction), E&/F2(Civil/Structural) S-oF7H4]
1 ;5;}51 05]012_ EEHEH 7]._,_ o) q. ;q__oﬂ‘:. 4§HE Z—]E_

2 Feeh= B0l AR} Wt egE o] ALYAY A

Wol Bl RS BHste £25E YR Aoy oo
B 970 BHE AHAUAY 413 vY F B2OE Aoy

oPke IFOE ol $4 A4 see nUg usin, 2y

AR 2 HHES AYSH TRAE doleulo|ae] 753}
o) ENAHOT BEY 4 9k $4IIYe ZRYE u7
o JHE ;Lt\ﬂ_s% ZZNAES AAEH= Aot} E3l o] & E)

AT B T2AE Y

1.2, 7 el F ey

2 Ate A AR AR Aolier] & AA AlE UE
Hloj25 FE A HHZ sha ok ZRYE HER2E [FC
1.51 WA oz Ageolth, E3 AH ) M= A7), 874 HE
= Yot 25 A JEet 72 A AEE st s}
glom, AA glolE s oftE FAt A LAYSHs HHE o]}
ek, Hep Aslsiin ot 22dE YHS 2H7] HejHe
7 A2 IFC BdE ARgshe Zlo] erdstAt o4 A4
CAD ZzId50] ob4l 1.51 #zlgtell Al5stA g7 wheel] 7}
A T wAe rYe ARLSER] oFort} o] CADEZ1HE

olgdlo] Z2YE nUlEs 2gsla o8 IFC ¥Al9] Bl
olg AAAZ|7) §Jet He] R adg vtes A2 O B
& A7V o] BExET A o]S AR OF urEolA F
el AL 9o Al JHSo] 2R3} w)ie] Loulst o
ofbiL T 7] wlZolt,

B AL FIH0T [FCE o] 43 AR AaY 228
SJat 7N TR ST AAgRT AaY mEe Aot
3, A|AEY] HMAET} He TRHE flo]Eujo] A9} TR

(e}

i

9

E 2g9l9)39] 9% 9 73 T2AAE Aok AS A9
W&oz gtk

2 ATE YA WA TAINA AlFshs B 23 2AE §

slw [FC] 523 7 5ol tfsto] sttt £3FIFCE ©]

sESAHE S A

§4 Az A Q3 8TE 714
Aguel e e s, udel AR o 3
44 78 Z2AAE AN

2 38 97 1F

2.1. STEP(The Standard for the Exchange of Product Model Data)

STEPL dAg A& ARZ Fdsty ndlsls= 4e 714
5} ISO(International Organization for Standard) <&
(IS010303)°lc}, HA" AF dlolel= a4, Az, FHMe,
A AE A S S 2 AES AR A9EE 29
% 9l% W] guojojof gtk ojeiat AF2IS WEA|]
$leliA, STEPAIA = 718, 4, 81824 #A|, £4, oAl
g, 4 59 ABE 23eith STEPY A9 5XL FH%
o 2ekS AsE olUT, Faw ABE F ok}
EXPRESSO|th. EXPRESS: HAIAE e & AH-8lA HEE
AeA AT & QA REPT S U defoldh o
EXPRESS®| &W& Part 110 Aof=e] glch, Fof STEPE
EXPRESS ¢loj& ﬁé% 270 (Schema) THY 9| QAAAHA
(Instance)ﬂ}_’ g+ Se =9943 A (Physical File
%E}. %‘Xﬂi ol EYnds M A= o
? a7} B Ao
F off] BEZ o]
AYSE o2 shEoly 354
AL Qe ofefdt E FASE A

Civil
Engineer
Building

Owner

Nl

= e

T

_l

rr

Format)& %

RS *}%ﬂt 141%%

3 Architect
Engineer ‘
(R

RIS

Ve .
" SHARED

. PROJECT
. MODEL

Constr.
Engineer

Controls
Engineer

= B0l M2 ANAED AIS HYME =0l= AAE

1) STEPIIA
el(Operating System, OS)o|u,
u| & ARGE T

22 & (Neutral)olgks T2 oy
st=go] EE =

E x
£4



1A H2E 2000 6

EXPRESS,
IDL Definition

/

IFC based
Application

Client/Server

Physical File

SDAI Database

2 $-8+1%Apolication Protocol)2 A&

B Qe HE thE} 2o (NIST 1999)

- AP 225! Structural Building Elements Using Explicit
Shape Representation

gt o] B

A5}

o)

- AP 228 Building Service: Heating, Ventilation and
Air Conditioning

- AP 230: Building Structural Frame: Steelworks

- Part 106: Building Construction Core Model

2.2. 1Al

IRYE Y 7)%9 FoAo] QAR EHEA AR
AEC (Architecture, Engineering and Construction)®
FM(Facility Management) £0F9] 127] 3A7} IAIE 245}
A H1, AEzke] AHE wesly] 9s £2 mdol FCE A
ot Laoict, dA 2078512 60071 ol 7, AA,
AAYold A slAkgo] Fojsta lom, AF7HA| IFC
Release 2.07H4 wr&7} =glon A 7fdto] &g Folt}
IAI: I 1004 B A gol, A A2 FEE HE

~ES ol g3 A HRE wHslE S HouA IFCE 5
g{;g}g Aundo 23 Hel ofzlo] JHE HH}EJ_ A )
AL A YAl wsl A= He HEE 5}

_?LL

=3

[AI7} |8 [FCE o] &ato] AA
7] $3t We
Ejo] A5 o] goh= wh

Ut} (AT, 1999)

o=
o

fd ob
5

foi

of

3 wgs}
7}

o]

T

0]

5}

29 20 gol, BeuUL HEL
SEE o

I

qel Aug 4

oo &
of

=
L=
HE o] ATEY

iy

= ol g

23 IFC &2 94
Debras 2 4¢1(199
Technology)& ©]4-3h=

ok

88 22 HE glo]el 7|« (Product Data
= STEP, IFCE] 7ig el &4 Hieto of

100

3t 91 S ST 152 ARCEO|A 9] E8- 71ed Al
L& AL o] o2 Aystglo F= 7H%‘Z—1Cﬂ oAt
A77F $E YY) R 259} Aue] el FAH T =

2AAE o) of2i4ih, Marir 2 221(1998) OSCONCAD A
£8g B3 e Ay 9150 2 S]] AR S| e
A1E £ T3 Froese & 1191(1999)8 [FCE ZZAE
#e](Project Management)ol] A|FH0E AEdiLe A4S

g3 IFCo| diet 95 1% FEIL F7) Hls A4 dA RS
ofuzh Al TACINES] &8 7HsE HofFglnh

AT ol A7t ofd 27] dAol wEY gle AHlelx
IFC 9A] IAI (International Alliance for Interoperability)l
Qe A A AN, HAET Qe AdgolofA] ofn] S|t A
drejojx] IFCE| Hgo] 7hadet Aret, Se27t /NeeA] oot
A IFCY g0l B7hsdt e % B8 4 Qe Wil
it AtEo] ot Axoldt E3 AR T2 g A<l
AL T2 483)45]4_" Q7] W], AlA" o] HE Tl
o 12 2RAAS gt Aot T2 IFCY E8-2 fIgh 7Nk
7t G asi,

3. MAIME A2|A|AE](Design Information Mana-
gement System)

31, MAAMELEA|AEL e
AM B AREQ 32 ARET 27| ASAA L} 12

EO

AAS 58 sl wagi olalst AEES o84 B
& AARUTE Selo], ASHY FHR 2, B4 )
S et Sk, 18 32 olalat 34 Zof WAlSHs Ak

EMAOE B o] 83t 4= QA ke AAAEIYA A (0]
3t DIMS)] /HQE Yehf Qitt, Z2HE AW 583 ‘TR
HE AHo 27| QA ZRYHE AHHO A ZERYE

Ll

L
AlAE
DIMS S A 2
/__———':\
<< P
b L AlA 22| AIAE
OesE yeo) g asamsb,’ %_'\ .

D= 3 MAEBZSINAEO N



H1d Hj2z 2000, 6

AR &4 9] 371x] @A W2 LE3I9ITh DIMSE o]2f3t X
ZHE W9 35 A|Ydtth AEIe 12 dA Yo HE
AA Al2EE A AAEE B 27|19 ZRYE HHIL
LAsHA Hr) E6) A4 RS [FC 29 F99 Aoz Au
7h sk ok ol A A CADAIA®O] IFC FEHl9] =
2|92 3a Q7] wle] wEel )
7] wlgoltt,

L
oo
st o

o
a3
=
>
>
Hu
N
R
2,
o
oXx.
i
1=
fru
min
{m
ox
HT
i
14
=
b
ol
b

A% NS T2 AR F
Z o] AT} qtRo) wet e
ol thEy] ggof e Enit TRdE W9
7] wiFolct, whebal AR S A
ZzAEY HHAHE
I AR A7 wolor &
(Product Frameworker)=
A% Aue; 72 JH B3 ALeA F7hE L eufofor g
AA = 9 AN A EE7E A AAE AR o
upet LA 4 e 715 AYdTh B3 Z2HE 249
YA IFCE AolHo] A 2 AHSE RS ATHEA
Ao Haof wet ofe] 7ix] W or RREE AHEE T
3= 715 LA Het

ZRYE JHFo] TRYE 2 Qle]Ao| oA A E L
W o= B AME D AH AA” AE Y HeAag A
A B AN e AJA" FOf o] Al A=A Zh AREARS
ol wep Z2YE YHES ZEetA Heh oln) dA =R
A E of Zojx}E-2 glojejuo] Lol AFE 0] Q= HREE A
7)ol AA] AUl A 28 Aofdl XMLE o884l
7} A 2gloll A ARE-SHA| Het,

ok _12‘2_
oL
2
— =
g %
o ok
o e
Bl
5
M
SR
i

|m

=3

3.2. DIMS @r=

DIMSO] S4EE A4 Pl ARES A4S ol 2z
E dlojelujol 2o} o2 B ZRYE LHYYAR T4
o}, o|5& DIMSOIA B4H2 7152 ATsEd, olF 755
F el AoRE AZANS FAAR0) i zude
ARe) % B8 5 4 U

321 AR Fx2BRY F§
AA DA A HAYs= AR 3A Zlskehd JHQ A5
Hol 1xAus ER% 4 ok AAE deg A =e

2) @A AutodeskAt®] Architectural Desktop Release 28] 3% IFC
1.512] F4)9) 2o} (Physical File)S A4sH= 7)%E 71Xl 9le
™, BentleyAtY] Triforma GA| H&:8 7152 g3t Qlct. kA9
Triforma® 7% STEP AP §422 Seotdd 45k g7 miiel
B 915Lo) A= Architectural Desktop2 o3ttt

101

zzeEo] iat Ju 0|37 AR thE S50] AR50 o3
A ZRET, 5 Solx wol}, £0] 27, X 5 vheh)
L gRE AZHuoln, W Sopl B0 FRel w2 7t
A 5 TaARO|HIY 4 H%), 1% AR 478 CAD X
22904 WA, AR TRAAS Zeadoq
sl ok, whebd Blol digt 4 EAs] PN 12

e i

re L1

i

3=

EEPOEES I

Sk

2 AolA ZE3HIFC L5 o #2 RS 2HT 4
Q= FAA7E ZeH o) AR 7] o] AHHRE IFCY 4
ud SRS 5 FR)E ol8sla, F2YEe EEY 2
H£Z o)l gsh Hd.

of e 27 A BAA 72 g Z2aRoA A
ak3, o SHAS e 2RE7] wio] A= e A}
AAE 7HAI A dok wetA ot YEES YRS Y
she 2ol B83A Hu olF R T2 ok Hx A%

By p:33:]
= 300 mm
20l
240!
w0
s

e f2
HDIO
400 mm

2500 mm
6776 mm
16.94 m*
5.082 m*
29
3.5 M

LERE
HD10
500 mr

P TaYe

el

28 4. 01U I2HE) (8t M2 LI B8R F2Q 0

IfcRoot

IfcObject

IfcProduct

IfcElement

IfcBuildingElement

IfcBeam

IfcDoor

d IfcFloor

® IfcWall

d IfcWindow

o

(A1)

i

|
o
o
i
o
{I
=
]
nn

IFC SciAS9l Of

l'
i



H1A Hj2z 2000. 6

S SN AN |

8 6 42 3% T2HESQ U= 589 0

T YAl wef F3 4=

AL7F g Wito] A= AssHE E 8 AY
ojfof i ZHE7to] A ZEHE O EAlo| AYslrE A H Y
A5 BAL QA S EAsoF & vt et

322 Z2HE Ao ot 23

ZAMALelo) =8 Zof HAEl= AREL 747H9] 10474], T=
ERAAE 74231 9o}, djs24 2 2= WBS(Work Breakdown
Structure), OES(Organization Breakdown Structure),
CBS(Cost Breakdown Structure) 5% & & 1, ZIHE
ARE ety AE AAZ+= [FC, STEP Part 106 5= 5
& 9lth, ZRYE AHFo] 7AYo afH R EEE]]
HalhAl= oA Uaet o AAE axaoz F3Eofof
g}, wekd LHE YEE 7pa 9 sl ofojedo] of
2] o) ERAA S ofolglER FEA Het ®3 shte A
a2 s B2 Ry ESE HEo] Q7] g o] 2
G E oto|dl 52 ofgf 7hx] theFdt o 173} EojA] o] &H
olof gtk spx|uk ofefst 1Fake] WhHe 8 HA o] wekA
7Y o2 A 7HA A "t

19 59 9 F Fo] Ay, 2AE g e
H 1. CIMS 812

26t 27 A

37 7
TZFA

2FEH afzot
-|71|§} g ZZ2HE g Fco| 0|2
HZ He9 3% Mol &8 7|1ZEe] A melo] Zest 2ol i
gt E71510] A2
Ojo|Hse =X MM o AE C* 9l new, deleteS 0|23t M|22|Q]
=5
Clokt Z2HE Nyl 45710 2 | 2HX|g Hlo[EH|o[A
st HAIS0 Offt AEES HEH
A
e BE(SHmE, #7iRe), EE | YK EOolewolAs 204U

2)of mE s 22| AA MN 083t CIhCHmany to many)&A|C]
G2 MY 2 2

Bxpresset A2 & 2lo|H22| 018

oo aT

A FONLR] ke ARER
H &} Type Casting)

At
o=
S{Al

=2

3) wol4 g ZRHE ANE Uehht shte) ofolde AAE A
sgo] TEHY, E2HE ARE debd 4 9k FelzRy 44D

Shite) Z(QRAE Ei A H,

102

’ty]B 4047:1};]-7 7.]A1tﬂ

ehAl A Ho] sidst= 714

A Hh, Eat A= tﬂi’l

AZEA P,

517 B2 dehll= ofoldolzt & Al2te 8- =

o Fol BastA ol ojgt thgdt
Az W A FolME fARH

l‘.&_ﬂ

Y,

<= 714

]
oft &

ne,
o

=
o
o
X,

1
o

i)
2
=)
)
ol
n)
rlu

ok
o
of

ol

lo
53!
2
Pl
o
R
ﬁ:
i
o
o L
==
ﬂHN

LA et

ojefgt thFe wio), AA Ao ALAER slol w9
olglgg 2HstA dot. webA HJEE st AHgshs A
g0l 24 gl AdstA ZRYE AH iﬂﬁﬂé A4, 24,
SYBIA sk, Ysk Aol chokatal §A% RRAAZS F9l
A A8 & 4 glojok i,

323 Z2HE ZH YA dlo[Elmo] &
At uiet do] 715 AJHet 11 AJH Y I =
HE o FUE 7hesHA 7] fIsiAle ol EEHE

AE He7t 7Hsd aElli Y a153E 7HesHA sk
s, 2E%e A7t Qs ZEAE B4 “‘fﬂ
geJEjofol sluf TR E Z]gPo| ‘I%EW THOR Ao 7hE
oHo]: D'HL]— o]g{a} DIMS-»} ouxl7] -2 °Jo}‘— /p]/\ﬁl o) .}64
371 iAoy 7HA A RAES WEAAC st 4
87 2450 g e 3 19 Astgict E3 & 20
+ ol gt %Lﬂml o] Ltzo] AAE ] git,

ojgjdt =FEF o] 84 D}"hﬂ A4 B9 ;(45]—-‘-‘4' =)
M= 1 Fak 5 Qe

Z2HE _Lg“

-]
)
7

of %

e

HE B
szdE 4uEe A4S $Ho Belirs
W of7]olA) i IFC AUSS Eok RE
ARAT dolelvlolad] H3ET Belc
e FUAES T A A A AL
o, 2ol WSS

H
=
!

It

4o @
2

of
E N

ol
lo
il u
=
L
A
Q.
~
= r]r
Hu mlu

I FAsh

IFC GADE

ZRHE 298

BEHE ROIENOIA

(FC 23101 L9t
(EXPRESS &41)

ngHE IRYAH
Developer
exptront{ST-Developer)

ST-CbjectStore

rose2osschema
(ST-ObjectStore)

0ssg{Object

tStore)

CAD €7 (AutoCAD
Architectural DeskTop r2.0)

ObjectStare
G+ Compiler]

T8 7. NAE N Z2MA Level 09 2



M1 Koz 2000. 6

IFC A3(01 Y CH+ DA HY
(EXPRESS @A) (*.h, *.cpp)
/V o| IFC 230t 2
A )
clol=zel me
S A0 5 ~
7'y
ZRME GOIEW0IA A0 BY
om2uE
Ny CHOIERHO A
A3I0h M4 |
A A T2HE TYANY
sezzaE LA \ >
- (Product
F ker)
r’ ram;aH\A;E?r er
A 42 2
IFC @2 come ZZME HoIEoIA
1 ] mmztgom
rose2osschema \_}
expfront {ST-ObjectStore) 085G | N N
(ST-Developer) (ObjectStore) ST-ObjectStore
C++ Aty
// V/ \\ (/ ST—DevNel\u*zer\‘\f_/
ObjectStore
Jgl 8 88 TZ78 JH2o] Z2MA
H 2 DIMS SIMR 78 & F(Activity) 0.2 B3t TRHE nd3o AL CADZZ ]
g = K 2 el ADTS ol gaiA Zda S &1, IFC B2jmrd e A4y
R AUtoCAD Architectural Desktop r2.0 + E5olct, 8221 /2 ST-Developer, C++ AHY
A7|0p mel Ifc151__EXPRESS__LF # 52 o] &34 [FC A7|u} dhela} B2 5t S o] LA &8
gt i — - - - =
e Vi C++ 60 22385 AT olelol 22 4y BFolch
P 1N ST-Developer 7.0, ST-ObjectStore ‘ - ) 5
ki Deveiop 19 7S S4ERIA AN BES @ A o B9
ElI= L ES ObjectStore 5.0

A 2317] i BAY doleo) 2o Ak At
AR doleilol o) Ak Aol o ATHo)7] B
LRHE 4BE A4, B4a7] 45 Holeuola ARG
dolefulel 22 AHgeh. ZRHE 2 UL 34T, o
Zhie, FART 53 2o A7k el W] vet AR o
AAE %“é?% 5 =S zi#E % el B AUt

= wefay| 13 s Al

= =

le*fﬂ sUH JHES

3.3. DIMS AR JdE =2 A

331 Z2AlA 2

ANagl 78 ZEAAS HIp ﬂﬂl 317] oA ZEAA
zaso) o R o2 ALEE A5 AHE-HE IDEFOE A

3},

I8 62 ZRAA BEo) 249 dhAlo mdo|t) Y Zg
NAE ‘ZRYE Hde 3 S8ZE I A o] F Ao &

103

(Decomposition)ﬁj mdoltt, o] 4229] B2 TRC A7|u}p

g ‘FHa A O0DB A7|nt A SgzaaY
7H‘?:_P, ‘OODB A4 ¢f 5749] ggo] g ofql,

332. CADE o] &3l =g E ndsl

ZRYE JHZ S Heiie WA Bt 8l 22
YEO] ey mHlg QS yefjopditt ojeiet 24 34t
U 7|5t & 3 AQfo|7] wlie] 1.1, Ao ujE ¢ =4
& gt el o] 7129 22449 F419 AA A B &
SAE B & 5 QA Hoh 3 ZREEE Y
AA AA) 34 Ao M YAHESHA B JHEF HE 2
= DA & 4 Qlr
3‘3 Aol A= ADTE o] &-2liA §3lof A4 F<¢ DAY o}

% B

2
R

o,
oz N x
ox w2

orle 1o ¢



T1H Hos 2000 6

5 |

b s - HER
UEE BOG U Gh s:\u
[#1300- [FCREPRI _DESITN. (2]
sroa 2~ lrcsnartnimzszmnnnN((l1177) lmsn -STANDARD. 5)

81382+ LFCREPRESERT AT [ONCONTEXT{ anpaseznatel QUL

caar,a NLETR n;um) i
nu-1FEHATERLALLAVERSE T pc 1 (R3)):

- e maLLaveR(847, 0. 300, )7
es2-1remaERInLPE",$);

Cramsuir eonrtnthL el TUSAGE (kA 150...T.3;
13915.,0.)35

w1387~ 1FCOTRECTION (0. ,0.

an7, 21260)
n31R°, 920, 01569)
o aNSH G 41 -
);
H1tty:, umpClr 0"
L, dhpadh: 2n310° 11398, ()
tg° . UNSPECIF EED" .§):
H.n dnpasa-2nd1h* 01396, ()
2%k, . dbpabA-2n31R" 61391, 1) () (), 41390, B128%,

-.0.0);

#1480+ 1FERXI S2PLACEMENT20 (31290, 81308)

#1501- 1FCRECTANGLE PROF E1 EEF (#1400, (CIRUF _,2180. ,1180.);
[R1482+ LFCOIRECTION( (0. ,U.,9.})

[e1503-1FCo1RECI1ON(CB. .1

1406
408, .CURVE . ,2190.,1108.) ;

1
#1816+ 1FCOIRECTLON((B. ,B. . 1-))3
A1%11-TFCOIRECTIONC(D.,1.,0.))3
413120 IFCCARTES [AMPBIN ((D. b, 0.))
51413+ 1§ CAXS2PLACERENTID (HA12Z, H1NT1, $1470) ;

21415 1FCATIDRJVENEXTRUDFDSEGHENY (=, =, 300 ., K1413, 41409) ;
1415~ LFCATIONIENEKTRUBEDSIL [D( (BTA1N));

uuuuuuuuu . 314", DESIEN., .|
1311 IFLSHAPLREPRESENTAT LU (¥141 ade Saomma 6
21418+ IFCCARTES[ANPOILNT( (0. ,0.,0.)
11419+ [FCOOUNDTHGROX (1412, 1160. , 000, 20y
#1820~ [FCREPRESENTAT [ONCONTEXT( ' C3axP D, dhpaéh 2n31R" , .OUTLINE .

] i

T8l 9. CAD 2212 0|88 IFC Sciligel &

 ObidciStore nspector -Navigaton: Unflied!

i
8 fntarie Hools e vies Naigsien Gid loels Erdew Heln

4 . 8@ W e fiom B B, o,
1™ Novigaton: Uriied |
[ Wall: 36 Trms .
kit LN Fonkhet ]
5 N ?4:3";8 [ ' 031301627 j
80 SeD ' AT Lk e NP _E g L1
2 56 AR~ dEnrt WP 2 [DnB25ER / | bt
B Se0 iReSnx sersprcer 1331383508 / g@‘ R
B lleMatea Sesr FERSISTEN 4 0x31384458 ; i E
+ B3 lcBear 5 031385348 . ,
6 BI1386C4D i
7 031308388 o SRBB
8 C«3138A5DD . .
9 011288520 et
10 0<3138CBBO 3, LIS
1 031080
12 coiseass €3 § 0N agaty Ty
13 0x3138FA00 { . ootsme -
£ Gx31393470 R
1 0:313919C0 " mwmu_wa e
16 331392010 e NM:‘)O sursa
7 331394850 (e
18 231396428 .
LustOifcPrapentvs,
l 19 231297760 | i J:J
2 oa139a% 2 ]2

D& 10. IFC JIEtel 24X 2t MAE OO0

I[fcMaterial 5)¢ AA®A(nstance)5S AT = e 24
AE7E QEElo] Y, o] ZYuiie] Fof Yl HRE o] &3y
X A2 3E dlofefuo] A5 ek, o] o] -&5HA Hh

IFC & AFE(Debra®] 431, 1998; Marir®] 231, 1998)&
24 ojiio] CAD L2 ol§3ld ZREE Bdue @
ol 459 22388 olgal 22dls el 43 A,
oA} Lo) Halsl AH 2 Soutelo] g2 AAs= WS AL

St ol 2 “H"ML olefgk ADTE °l-&-ato] IFC &2

%‘% A8k
33.3. 27|vu} #}Y (Schema Compile)
[FC 27|u} 5dL STEP Part 210 7|& 5o &

EXPRESSZ ZEEE o] Qlch, T2 7dslr] Hsfal= Ol
#|8h STEP &7]uf 53 o 8atef Cr+ 22V Java Seh
2 Aok st} @ ojafet Z A9 PAL 47 317] Y ol &
5]5 & ST-Developer? 92 G22E]l % expfronto]tt,
H ALAET o] FEHYEE o884 IFC A7]vh Ha}
Qo duels F3 TAI)A 49 & e FA
Adz} A ojofl that Z=(code) HHE

IfcWall.h, IfcWall.cpp )& HATORA o

O’—‘

i
T = o C)

1M

i

dlojefo] Aol HEE A%slL, o]
AHZE T 4 QA T,

334 E9 & A9YE &

AAHE IFC 22 BdEL
ot Wl F 77t °‘E}
F3Hinclude)ste] AHE-sl=
#olo}oﬁ /\HHE] a}o]
ZLHE] 7%4-01 /\]Oﬂ
b o) o 1o ’\J‘IE]L AR
< ot} wheb 2 AoAe XH = AHgsto]
A et Aol whof whet 31749 [FC ﬂrae st
1, 2ol wEsid. o] gojHejels 82T Y
off AHgE|A| He,

335. M| A3k o] o] E] v o] &

HAY doefHjo] A9 AL &
A3 glojof Hloj gl 7} jEE HR
3HA|, AR A|F dlolE o] AE AAs] el HlolE o] A
7 A Ao digh A7|ukE 7EA| 2L Qlojof gt olefgt A
7|aE A7) AehA Badh 72 2Q) R dlolEH|o] A
A FHA7E Fouo] Q= srgolA GA o 2
N AR glo|efHjo] AR vl= ODIAFY ObjectStores At

£on YAIH gojeulola A7|ubE o] & AR AMEE
Al 2 ARG glofefu]o]AF skl [FC 7Whe] 714 A5
7h lojejuo] Ao QB e =5 59t

336. Zz2HE Zddda A

A G go]efuo] Aof A 0] §8 A7t A4 Fofl= d|o]E
Hlo]AE ABAAI7| 2L, AW TRC 7]9he] ket ZAA|(Object)&
< ARsta, 4 40}1:1’ FRE 5 A st Z2IRE A
of gt o3t ZEIWE 2HJet7| gk eholHefejR = ST-
Developer?] rose.lib2t ST-ObjectStore? rose_os.lib,
ObjectStore®] ostore.lib, 22|1 2|4 Aot o & WA
elojejz] So| AgHr) ofejgt elolueieE olga)H na

e

A7 u} A
Hl € Hlolze 25 7t
A7} oleﬂg]l— 7—]4501

S

EGH
R

E
A%

4) STEPZ o83 3§Z=20dE Adshs BRlE 27] uielg
Binding)# 37] vlRIF( Late Blndlng 9] & 747 t‘o"‘ﬂo
HROIF L 22 C++1t Javas o) 83t TR ayo] 7
EXPRESSZ #dH JdEEEtity) S Az taiﬁ}o# zady
Woke e)n, 3] vRIge 2 ¢ 2RIy W
glol S-g=2 73 hrlolA ZF dEfeloll gt YRE o
nl—?sh;} l _":_ 7].;] Hi o 71—71-_,] X]— t]»z%o] 0] OL]_

O "HiT
Sagict,

% 27] vield Y A esi]



M3 M2z 2000. 6

3XE REg

2X2HA =d — "

To O
AlEEA |
T/ A A}\// IFC S2ATe
23S HOIEMWOIA
oeyE
R oede
Al2 ~N
[ EIELES w
ERTDES
Mg U A < =1
DEAAMEE —— CIoIE B0l 2
A13
Of2AJHXI Mol J
M 2 pao wns
Al4d
FEEN]
L - A R
Al5
\ EBERds | L canoswoa
Al
— " J
AutoCAD ADT 2.0 EERE S e
J& 11, DIMS E8 Z2NA
34. DIMS E& diot FUE oy Y7 IFC FAS Qs gt o3t IFC §
2 A7S F9) UE DIMS BURE PG SREE T o] 22 5ol ojgele] ARk AR T2 CAD T2
AU YAG dlojelulo] A 18 11 2 HApe] oA ] (]E W AutoCADS} ArchiCAD)E 7+9] A9 18ho] 7t5
249 3 ek
34.1. 349 m= 343. dloJejulo] 2~ A 8l 3
3349 RUYS ADTS o|g3to] 4Gk o] AL AR Y Z2YE TqUAL TReE YU HUsP) BE) 9
A7t HEH T AANIL 2T AR ol0lo] T Folx  #A Holeulo]A0] TEo| EA] Bt wepy TRdE
of gaA +aE o UAITH 33k o] 3% 224 = O] o AHAE o]85to] Hlo lEiﬂﬂol 25 A AdS WA
ALE Al AL olistH, AN} peehs Aol uist  paisfof gt o] Ade A & AYAH dojEulojiE AL
o}, ofu] A7 Bejol clgf AlRS 7ke] YK £ol7] Yol %ﬁ?é%ﬂﬂﬁé&ﬂ@i AL} AT 2 9= 7]
339 el dhat et 74 £ ndel) ojgh AgELe o) Ht

FEOURE AAZE A, ol shue] FAE 2ET o
Lo 9lolA] ZAjulr} 27k ThE WP o2 wHEe §
’ ]em o] W] FRAL tadt A7HE &

%HUJ A

i)
2
lo

LY mdgl zelo]
%ﬁﬂEﬁ&M7kﬁP
of 3t} ®x) CAD A&
Paoz HHE Au/d/\]?g_ e
CADE o|g3te] 321¢) mdle]
A ZREE YHE QYA

AECEo}9] 23} Floj7j1l

rL

o}

Aolg 3 Az 7hds)
A €}, o] F AR IFC7}
o 2ol B of oAl sfaket &

¢

W1

105

344. A8 712 AAol] W& mol LA

dio|EfHjo]AE A3 AAsh=H] o8& IFC 349 Z2Y
E AR= UEHRY JAE 7HAL . sk ARz A4
Z2AEo| A AFREE AE B2 A= WBS, CBS, OB
ZGs| A TheFst B A7 AR nebs] Z2HE EE*‘ A

S AR R AT 5 Q= AA o whebd EA A4 sloF &
HQa7t olet, ojufet fJ=E HAAAE BT AAT o] §5k=
Zlo] ot} AMEALS] B whebA ol 7kA] AAI7E 285t
A =7] wfiEo] ofe] 7HA] el w2 chopel A|A ol wheha
Ste ZEYE 14O YHE g 4 glojof 3ty ZRHE
ZHYAAE o[ &34 o2 7HA] HA o wE B A4S
ot= AS Fdjoreitt, ofst A4S oA AZ AAH
dojefujo] A0] HE I} AL A A=A He,

345 ndldy T g Juky g4

3 32 wdlo] 94 7|k =g XE

6

T

44 2450



M1A K2z 2000 6

8= 2] ol B ARES MG E 5
2319 9 AAS 242 AZsHe S slof ek, old
4L MER AEE 8 9 YA Belg AIUES ol§s
A S Het ol2fd 4eS FaA dolefulol 2ol 7
29 QAUE Z17k) B2 ER Aol tt 43t 2712

A=A et

346 B AR QA

gojefmjo]2of AAFE o] ¢l
Hdlo) A wAYsE 7] wfEef 7]
7| 2AQ REE 7R3 Qi)
THE Y3t £ JEE A4
£ o] &4 AA =%
oA HAskE EFS Aty uhga)e
st} B AbEste] algt dlo|Eujo] A A

Ir
|l
fu
i

w1

tlo Lx
[J%]
N
By
rie

PO

o o

3]

- iy

o T
RISTY
e jo
£ o

s
op
of
o~

il

oxl
oK
Sk
s

oL

ox, Mt
s

‘1°>
-111—{
>
o o &
oxl 1%

|&t
sy
o2
ox, I°
A

B

2z

0.
=

o
-1
b
RS

o= -|o
~
L’,L
KT
i
s
ojp

A

o4
<t
S

HiEto s of dAREA AL BHS AAsHc
oM BAFES] tiftg AAske 1SR
Gl 27] 2R E HES YAt o]F ZRAE FoEH|
oj2of AFetL, Z2HE LYUAZF oldsto] HEY AA
= AdAste, Hejste, ol2d AHE AHUS ol&diA &
FAE W AR LR m g ANEA ) AA"D AT E T
A AR A EgatA Hi.

SARe FxAR0) FY, T2YE AR i 59
AYete Z2AE golejulo]Aet ZRHE Y
TEsE7] A% 2 2UE ek, ol digh AR
AAsHiet, w3k FEof Fast o2 742 BEEE A6
o, ojgfat =qtES oldste] AlAE AuiE AlLide
T flt ZRALZ T o] vl 7R vrolAf A
Alateiet,

- IFC 27uf Fubd

- g A Hupel

- 22AE dojeplo]4 A7)0 44

- ZZ2YE ZE]997 st

- ZRAE glofefuo] A A4

olgfgh ZE3 flaiM C++ BakYe, ST-Developer, ST-
ObjectStore, ObjectStore 5°] AH-EI%lt}, IFC AHA|7F STEP

Moo

o ol

L0
[T=]

jug

-

c

32 o mu

106

ko 2 A 2, olefdt TRAAG G ETE
STEP ¢ =2l A% Wzt FAlstt
g vhoho. A DIVS B3] ZREE eelel
o dlolefelo] 2] B§ TRAAS 13| of4] /AR Lhiro]
A A3tk

- 3349) ey

CEREE AH A4

- dlolegefol 2 A4 9 44

- ole] 72 A w2 mee) 474

el w4

ECEERL

A 1AIOJH Ael L Sl RO CICS $i% %23} melo]
Slof 7h Qlouz, ho Fee] Fie] it A7t A% uef
of st} 4 B AL [FOZ ol§3t AR FUue A)2d )
wa A4 8 S8 JIN ATEA SYEHOFODE, FF
ole] Ut A7o] £ % 4 S Aol

T A=

Kel
=
o
L

- o=
xﬂl,.:'—-ll_-h-
1 24 (1998), ‘AR RO 354 245 o83t 53 144

Huge w25
14(10), 95-104

2. AutoDesk (1999), “Object-based CAD for Building
Design — A Technical Overview”, AutoDesk

3. Debras, P., Monceyron, J. L., Bauer, f., Ballesta, P.
and Rocca, F. X, (1998). “From Product Data
Technologies to Applications: [lustrative Cases in the
AEC Domain.” In Proceedings of CIB-W78 Conference
on Information Technology in Construction

4, Froese, T., Fischer, M., Grobler, F., Ritzenthaler, J.,
Yu, K., Sutherland, S., Staub, S., Akinci, B., Akbas,
R., Koo, B., Barron, A., Kunz, J. (1999), “Industry

Foundation Classes for Project Management — A Trial

A== (F2A),

Implementation.” Electronic Journal of Information
Technology in Construction, Vol 4, 17-366. Gibson, G.
E. and Bell, L. C. (1992). “Integrated Data—base
Systems.” J. Construction Engrg. and Mgmt., 113(1),
50-59,

5. IAI (1999). “IFC Release 2.0”, Promotional CD,

6. Marir, F., Aouad, G. and Cooper, G. (1998).
“OSCONCAD: A Model-Based CAD System Integrated
with Computer Applications.” Electronic Journal of
Information Technology in Construction, Vol 3, 25-43



SigHaM2 Y= F13 M2z 2000 6

7. NIST (1999), “The STEP Project”, URL:http://www. Y.(1996), “Object-Oriented Model for Integrating
nist.gov/sc4/www/stepdocs.htm, 2000 3¥ 8¢ A4, Construction Product and Process Information.” J.
8, Stumpf, A, L., Ganeshan, R., Chin, S. and Liu, L. Computing in Civ Engrg, ASCE, 10(3), 204-212
Abstract

[ncreased use of computers in AEC (Architecture, Engineering and Construction) has expanded the amount of information
gained from CAD (Computer Aided Design), PMIS (Project Management Information System), Structural Analysis Program,
and Scheduling Program as well as making it more complex. And the productivity of AEC industry is largely dependent on
well management and efficient reuse of this information. Accordingly, such trend incited much research and development on
ITC (Information Technology in Construction) and CIC (Computer Integrated Construction) to be conducted. In exemplifying
such effort, many researchers studied and researched on IFC (Industry Foundation Classes) since its development by 1Al
(International Alliance for Interoperability) for the product based information sharing. However, in spite of some valuable
outputs, these researches are yet in the preliminary stage and deal mainly with conceptual ideas and trial implementations.
Research on unveiling the process of the IFC application development, the core of the Design Information management
system, and its applicable plan still need be done.

Thus, the purpose of this paper is to determine the technologies needed for Design Information management system using
IFC, and to present the key roles and the process of the IFC application development and its applicable plan. This system play
a role to integrate the architectural information and the structural information into the product model and to group many each
product items with various levels and aspects. To make the process model, we defined two activities, ‘Product Modeling’ ,
‘Application Development', at the initial level. Then we decomposed the Application Development activity into five
activities, ‘TFC Schema Compile’, ‘Class Compile’, ‘Make Project Database Schema', ‘Development of Product
Frameworker' , ‘Make Project Database . These activities are carried out by C++ Compiler, CAD, ObjectStore, ST-
Developer,and ST-ObjectStore. Finally, we proposed the applicable process with six stages, ‘3D Modeling’, ‘Creation of
Product Information’, ‘Creation and Update of Database’, ‘Reformation of Model s Structure with Multiple Hierarchies’,
‘Integration of Drawings and Specifications’ , and ‘Creation of Quantity Information” . The IFCs, including the other classes
which are going to be updated and developed newly on the construction, civil/structure, and facility management, will be used
by the experts through the internet distribution technologies including CORBA and DCOM..

Keywords :Industry Foundation Classes, STEP, Object Oriented, Database, Information Sharing, Multiple Integration,
Distribution Technology

107



