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Abstract

Keywords: Building Information Modeling, BIM, Fire Equipment Maintenance -

Information Management System
Background of the Study

The reliability of fire equipment in the current buildings is permanent because of
the complexibility and usability. The conditions of fire equipment are usually
available after administrator get reports. Therefore, it is very inconvenient for
managers to handle the whole progress of all related fire equipment. However current
check procedure is based on paper recording, it is uneasy not only handle check
schedule well but also ignore or forget whether equipment has been checked or not.
Current implementation of BIM is focus on design and construction phase based on
the literature review. The main advantages of BIM include parameter design,
consistency of data transfer, and 3D-based simulations. It is useful to enhance
maintenance management using the BIM. Furthermore, it is difficulty and inefficient
to update and review maintenance information using paper-based record. In order to
improve the above problems, this study proposes novel approach and system to
enhance maintenance work for fire equipment using BIM during the operation phase.
Finally, this study proposed novel BIM-based models and system for fire equipment

management.
Methdology

All related BIM applications and practices in fire equipment maintenance will be
studied based on literature review. The BIM-related information will be collected for
the strategy research. The appropriate process and mechanism is discussed and
analyzed for fire equipment maintenance work using BIM approach. Furthermore,
BIM-based fire equipment maintenance system will be developed based the
BIM-based process and mechanism. All the advices and suggestion provided by fire
protection expert and BIM consultants are discussed for further improvement. Finally,

the BIM-based fire equipment maintenance system will be applied in a real case to
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understand practicability of proposed system. Then the system will be modified based
the real case test and feedback. While the system and mechanisms are completed, the
proposed system can be modified and developed based on different requirements

regarding to the industry, education and government.
Summary

The BIM-based models for fire equipment maintenance are developed based
on expert and related maintainers. In accordance with current status of
maintenance procedure and expert suggestions, this study proposed three-stage
maintenance model, preparation stage, operation stage, and analysis stage. In the
preparation stage, the administrator of building can update the information in BIM
model to the external database, and the maintainer can search and export the data
of fire equipment to know the type, location, quantity and maintenance history of
equipment quickly using system. In operation stage, proposed system can not only
record maintenance information and visualize maintenance results, and also help
the administrator and the maintainer to understand the maintenance progress. In
analysis stage, the maintainer can calculate and analyze the maintenance result
automatically integrated with BIM model, and then export the maintenance report.
The requirements of fire equipment in BIM include layout, facilities circulation,
location and maintenance information. The LOD was planned according to these
requirements, structures (such as columns, beams, slabs, walls) and architecture
(such as doors, windows, stairs, ceilings) for LOD 200, fire equipment for LOD
300, and parameters of component for LOD 500. Therefore, each LOD of BIM in
the fire equipment maintenance will be different based on the different
requirements.

Finally, the BIM-based fire equipment maintenance system in the study is
developed and applied in the real building project. The result shows that the BIM
models can assist administrators to check maintenance works in the visualization
environment. It is not only to improve convenience on data record for maintenance
but also provide the condition of fire equipment effectively. The system eventually
exports reports automatically to improve the quality and efficiency regarding to the

maintenance work.
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Suggestions
For the immediate strategies:

Although the BIM applications include many advantages for fire equipment
maintenance. It is very difficult to develop BIM models for maintenance
administration or department during the operation phase. One of main reasons is that
it usually takes time and cost consuming for develop LOD 500 BIM models for
maintenance administration or department. The main advantages of BIM include
single model and complete building digital information, it helps staff to analyze,
simulate, and manage fire-related equipment maintenance work. The recommendation
of immediate strategies for BIM is that all BIM models should be developed in the
design or construction phase and applied for maintenance in the operation phase.
Furthermore, the development of BIM standard should be considered for BIM

implementation in Taiwan.
For the long-term strategies:

In the future, the rules of building BIM model is established and associated laws
are existed. After all the new building equipped with BIM models, the fire protection
concerned monitored control system and maintenance system will be developed and
integrated with the BIM model. The BIM-based system can be analyzed and
illustrated all the buildings and positions automatically in the 3D environment. While
fire accidents happens, disaster staff can take all the information they need quickly,
even sending appropriate related information, instead of just show 2D shop drawings

for reference.
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B R o T E4.1775w Bp ZLOD 1004 A fm 84 42 B 57 B B o LS X a9 AL A da
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BREBEEARANEENHRE - RETEARREIRGRAEE > 7
LOD 100 %0 BERZRERS TN LD RERE AR
siE F X @A MR H -

B 41LOD 100 # R a2 E~ER

(FHRR  [92])

® LOD200

LOD 200 &4 F £ NI Ry ZE M G4 RO E ~ R+~ 4
BoRERALE B e SR THIEE L0 TR AR e o 3 B
EEXZOM ot - AR - RIEAR - BTERM O EWwAZZEZGTHE 42
Fiow) o WU AT 690 B RAR KA SLIE R RAE T & - FLBERLT
o CEERT R BREL -l R EPAEELRLBTRLESH
O/ LOD 200 2R R AAT A - ERREHF > LERRFREAMHHEE
o P R EMERENERERT A EREAZTEFHME > Ao
T EAHHERER BT REALHER > LEKREOHE - BHE - THR
FERITRAGE -

B 42L0D 200 R tm 2 E~ER

(FHRR : [93])
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® [OD 300

LOD 300 Ff 2y AT hoiitf B ey S8 > B2~ R+ M- B
BAw%E Ao ETRRAE LA TEOMHERANTHHE (e TE 4.3
Fiow) > AR BE A m N R B ~ AR - IRAI A& 0 A4 A8
B3 T X4 -LOD 300 Ff 2B ke tmB A E A RAMERNHEEN Y
PR Fbath A R 0 45 T E R AME B ik T X AT s 3k & LOD 300 %
A E A o BAT K S 2 BIM 4F % 24 LOD 300 £ 38, A7 24 24 LOD 300 2 348
TAHBRAENKRRER > — ST R BN M tath 2810 B K R4k
34 R bm B o

B 43LOD300 R ta 2 ETER
(EHRR :[94])

LOD 400

42 LOD 300 % 4 Z 4m 54 % #% > LOD 400 = BIM #4LB 5 K A K
A8 B 4a B 3w 2D P @ RGTALE c @ BER A H % o BMA U LAR R
R EREEETUEAR T SE AR T X AR MR B2 s
4Rk i) B4E Bk - LOD 300 = LOD 400 5% £ £ £ % % 4248 B 40 14 W A7 &
SHENBELERMHEARAG AT A NSRSk 2D FmALE > o TE 44
Ffr 5 2 LOD 400 4 7 4m 85 5 4% -
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B 44LOD400 A B R ETER

(HEHRR : [95])

LOD 500

LOD 500 2 2 37 4 5 B! 7oA oth #E 09 45 A 4 B (R0 [B] 4.5 A7) » 12— f%
BARE S K@ E R A b 1R T 36y 2R e se T i
FE R BEEA e RE A TR AEZEREAY  ANE R a2 R
Z @IFEARE T o RIFHEARAEE LOD 500 AR —T L& BA
LOD 500 A #6493 % BRAF S LG AR 28 - FEHEA ¥ BIM
PR SRR EHAEERME ) AT R S IRBELGY TR
Ik HieH RIE B T -
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Singhe 10p plate
Vapor control layer s
per IAC 2008

Fiberglass or celulose
insidation in Slud space

Eutariar shaahing
2nfi stud wall & 247 o.c, "

Liguid apphed drainage
plana

Taped and painted "

e e e 310-6" EPS insulation

mberiar finish
Glass raah meinloncad
laming and syniholic
Hucn finish
Fibarglass
insulation al rim
jiaist

B 45LODS00 # A B R E T EH

(HEHRIR : [96])

# B AEC (UK) BIM Standard

sbar 7 2011 - 4 B 32 4 # BIM a9 47 £ R X EBAZ B 2R
ICREPAZMBER A& 5B  F=Z8 > EERWB AT
AT HHHGERENE > TREBFERZESHAEZHENO0T] -
S WA

ERZEA @R KA E00HENERE T §E T2
Al jawg 2 RFARQAEMENR AAMELsh—— 2 AEEMHAZT
PR AE > BE R 4 10 500-1 1 200040 B 4.6 Ffow)

R R

ER QSR G B AR BN B N R R X m B2 BT 98
BFZRAUREO MM E  BEF LS AXimth  BElE & A 5L
22D FmE  BEERLBEAEAREZRE  FTHRAFSREZR
K Hwmdh 44 1:200-1:50(40 ] 4.6 A7) ©
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® FoMum - ER
WRZ B @ R E R D T A IEE Fa T 244 E 42D
FEERARENT > B _RAF BRI RA A EREALE T A
B E —BAE =R ER > REFERAE L4 351:5 or 1:1(w B4.6757

IR e

B 4.6 3% B AEC(UK) BIM Standard Z u# % = % 4@ 5 B 5~
(TR RR © [107])

HEARZEGZGURER AEC (UK) REBERAZERE » XA
P E XA A AR UR 54 o IRIB LM ER AIA #2434 LODI00 £ LOD200
RRARBEHEBLEM IR A ERATRZREARZR AEC (UK) BIM
Standard FR42H 2 M AVRILRE F —RERZ E RN AAARBFELEE AIA
A& 2 LODI00 #2 LOD200 #2 & - 578 4 3 Bl AEC (UK) BIM Standard Ff#2 2
AR E F — &> LOD300 2 % & ¥ 43 40 ;U A5 28 S 803 B A4F 4o 7044 64 3
ERTIIBREL N TR b > @F BIM 24 % 243k LOD300 % 4 %
25 Hm3i B AEC (UK) BIM Standard Af#% th X ARG E » £ — R RX
THRBAM . AT EB AR AIA Ar#2x LOD300 &2 E 4 43 B AEC (UK)
BIM Standard £ $% 2 4 A RALA2 E F =% - #7 LOD400 #2 LOD500 % & # #1 3%
B AEC (UK) BIM Standard FR#2 2 £ AR E » H R mZ T RBM > 3
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A ERER AIA A4tz LOD400 £ LODS00 #i 7 4m i 42 & 4748 A 35 B AEC
(UK) BIM Standard Fri 2 B AFILREF =R » L Z BB E (e k 4.1
FFf5R) ©

%k 4.1AJA 1 AEC(UK)Z & tm B 2 K 5B

EFRERGEE # B AEC (UK)
LOD 100
EASE D ¥
LOD 200
LOD 300 % - 7 A
LOD 400
h=apy cE R
LOD 500

(FHRR: ARRER)

= ~BIMBAR B HEREFE@BREETROM

B ARG EL BIMBEAE BFE L4 EE R MEP =454 -
AT @OEH R SRR ZEEERABET] & - KEBAREHEL
H2EE MEBRELESZEZEANENREREAEEMI =42 MML
UBMEREHERE Rt taE R ERBERERZ oM A 2B A a2 F &
B T&R4257)° MLOD200 2 A mfz EE B LB AZLNENT » BAR
HRPREN 2R R BRI 0 AR S A B AE$9 8 3 2 R AR A R AR 84
BRI RSERDNH B % T 22 R 30 Bs o 3 — 35 Al 5T LUK 22 ] 4 A A% AR A A
T AT LRGN B AXFIRET AR A ER -

242BIMBAEH REZT 2B REEEXR

a4 2 7% EERA a2 E
E3 LOD 200
AR LOD 200
g1
&R LOD 200
PR LOD 200
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k! LOD 200
& LOD 200
# R
[ Fal A% LOD 200
A LOD 200

(FHRR: ARRER)

MEP 2[5 2 A5 A1 32 & R A 5 86 B IRAFI5 8 By o 42k > prd e B3
RERH G ERBRH B REEAEAZERG AR RLAAMBIAREANB S
FBA B A PR AF R EAR B 2 AL B fE U R B R LR A R Bl U0 4h
BLJAREF RIS N B DR 2 0 S HFl T 5 o X A A o sb b ek A B AT
AR AR ERBEAETNES PHREERAEZZAMSEE BI04
REMBETNASRT LAEDBEEEABEIRZEETHEARA T Bite
BAEAHEAE T EALEINEN > DAL A RAEA M2 R - A3t E
BIM MAZBHNHHABEHREEI N e 2 E > RIFERZ G2 AT
TSR A+ F# (AIA/AIACC IPD GUIDE) € & 5 7% by 23 A7 % & 69 4%
Alim@F2 B (T & 4.3 FioT) ° £ AIA & AEC 8936 % P 2 SN R P &1
MEBEFROBERZIER BAERAHNETEBRE PERERARE—E
AR E NI E AR 2R TS HBZIFH o B T 693 5 AT A 4a B8
£ BRI EIIBRE AL HRERSEALAARERZES -

RAI KR BEREEEZ BIM R B R EE R

#A w2 E (LOD)

AR I A 2
H R
LOD 300 LOD 500

(FHRR: AREER)

B T RS A SUBEA AL BIM B A 73247 > £ %85 BIM 4 6y ta A2
F—RHER - KA%E BIM A A2 E 0 AR T RN L ZRE i+
LA ERF @R TR - REMESF ARPHBTANEMET AR B IHHR
BRENEHEME - LA R 2 a2 E R EEERTIEE ETUREREA
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BHRRA T A R m B AR R 0 F R BN HRIEXIAR N aBAZE R R 0307 £
HARRGETEEZRENBEAMEEAE P B tbtasifz B £ 8:% %) LOD 500 -
LOD 500 %71 AH #AB XA G HRHEEAMI T IHENBEU T RLMHE
Mo W RERFeE THEA > LODS00 &L T B LA M MFASE R
FBranfE A o Bt R % BIM A R Ll B2 B 2 A5 BP ARSI R A R BN
A BT 2 Ats e

#—& BIMBYZERLRANA

A ERBZBEABREGE Y ARGE  F—BRABAUVZERIIME &

—MEABAEZEITEE MENE —BRENE LS BALITE  RIHHATRE
F3TERBRNASE  HATHEBREREWIER  F_RENE LS MAN R

MEMBFELRIEAL RIBRAY RIBAZTREWIEABR > AT 24
A8 B XK [108][109] 2232 r, BIM ZZ AL A2 (ko B 4.7 A7) > 12880541 41A %38 B

Bt N4 o

=11
=meEe
]
]
=meEe
SIS
S
e L L
]
=meEe
SIS
I
e L L
I
S
=111

I | I Increasing level of detail in model >

100000000 BIM I l:

10000010 BIM

oooonr @oooor [oooo oo
47 2EBIM BN A AREE

(RHRR: ALY
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AtEmRBAVCENEME TR ERE AEAZ B 0 AREREIRE
HeoATEARLTRNBEFCEA BIM> Bt A EETRIIMEF G EE -
BAPH AR B ZH AR N AE R EFBE - EAEIX AR EEHITE
HEE EMT R R@IZF I BT RRATTHEARE > IR
FRARE TR BT IR REGHEAILEEMBENER -

A —HR AR T AT RS BIM A8 B/E % > A28 E4E A% BIM S A#
BB BRI EX R - EELAALMRIEMEETE BIM BAZEXAE 7]
BRSSO RABTEILYH X EITBIMERZE - f£3# 37 BIM A AT
BAEMHAZ RRAEKXURER B 2R AZH L% T RLTLUE% THE
EARBPRITESL BT URREIHA - S hER B OH#ER > wEY
IERE - BREEEFEEBREFER SN RRELRGIR )R E LTS
FERM X RIAE KRBT RAEHER R EBE ARG AN B E) - AT EHHE
ZEMRZ aifoE B @

1. BAR=TRE
BEPATHAEEOBE2 AT E X XA F LR L4 B4 A BIM £ B4

A2 B1% - BIM AR HERF L 0B > ot d -~ 5542

THSMHBEANREET AN EER AL IR T ER @ EmiE

Pl AR R GESHEER - Azt B LA EE—HEEE

TARER - ZREFETRIMEVES LR ERAEX > BILBALREEZ

AT ERABREEEBEENBIMGE TRMAATAZLYBRE T v

ANFIEBARZ Z AR KA S - BIM BRI ZHE N K 7204 ARIFHEA JE A

ZBHRE EMREEAZERREZZIE AN -

ARBAUEZEBZAHGESBIM SN SELAAZER AT

ROGBEA B AFZMELTN - THRIREE - iR GFHREKREB

... EARB B -

2. FIPATRSF
HAZERFRE BEE TRGRE WAL BEF LR
2o Bl me LIEEHEE S BREBIGOHI Y A EEE TR &4
FRURBEBSIEESCEED B EERAINBENEZEREAEH DL —
HEZEFHEAE P L LENEENZEIETUALR —EFHZEE T a
% 1848 B TAZER AT AT o B SL B YRR BRF R ARG AR 0 2
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Bl TSR ST TR L2 BIEF AR Eay k4 HREdE
PR 2 BFAZ o

A EXEHFRRI LT

A, BB A~ B AR - BEER)

B. ZEMGo P~ FP - M)

C. #TRMCo Kkt ~ BAER)

3. STERAMNE

BREMVREE DG TEHBAMEEEE X B LR F AN
Z5YUNE BB Z aBRETREMTTZBRMAARE - L8R L4
R A EEAZRIKIED RE MR R a2 A AT E R BT
AE B 2 AT A 2P T St R S AR S B 4 B 2 B R 2 TR R
SEARA oy R AR AR ER] LOD300 A b2 A2 e RIEEHA 22 F
NEEPERARTERNTR MBFBEEEFOME R ML Rtz
2 E R AEH2EY > BANZEELALEBEARKE N e EMER
2 AR B AR E R LB S — 9 F £ A2 - A REE R R BB R
BREGHEANEE -

A ER b E > AELBASHEN s A EMREZRE KL
LOD300 Bp 7T i | A5} 72 % K A2 % By 704 LRI R A 5L B i N B 2 31
R sbob B hw A% #3E 5 LODS00 2 £ B A e 5 AR E K -

4. PUTHAHEE

BTRIMEEBNEARFAETHETH LEET > BHLLAAPITHR
= HENES AT AERARLEEE LR TS E S - R LK
ZHFEBRAEB TR L —EEAE T RAF LR - SO ERAZED
HEOHBAZTORE > RAEVEE 20 E -

RFSEZR A TS EREBERARNLGEREEAEA LB EL -
RFBEEEXHU R RARYEE P2 AR GHLFRE - H5 A%
BEeRARBIRFBREIRE -—RBTEAZE > FEER 252 3D &
HATHAGH - PR BEAASERABANTIZERA K 2K CREZR
B B ETH TN RERES > LERBEEEMBEIAARRITH ZL
o R P ehBHEABEEEARBAR B ERBEEZ KBS EHEA
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THERAREEEHIFAFIEAZ E TR °
MR

EEBAB R G RERAEEY 0 A BIM A MR & & 5E
BALFENEMER  RREARBEEheysba ¥ il ims -
) BOR R 2 P B AR o LR AR AL 75 4P IR IT BA A B R R A o 2 SR 4 6 3
REHT ~ FEBRBE -

BIM 2% & & ik b B3R BE 0T A7 45 A 2 BT > B Bb S AE R E 3G
BrE A\ BIM {2 4£%93% BIM BA 694k A R332 2Rk & - R EZH AR
BAfpetgRkdE: L —ErE &2 BIM A » 3 Bl JEA - AMSHRT LR A
MR RAZ AT REETROBGIBMOSA M E ZHER - HbeBE LT &K
52K - REEHERHEMIINREFT -

R

MAMBFT A ELGHBEN S ERELEYRAR L@ Tl TR T
DEARRER  aEZEVARTHRRAEEMENERE - ZH - B AR
EaM AR 2D ZEBRA G D EA MR FRANAELAETNER -

e T HAF

Mo LB AR LR BE P AT kerehBE 0 T ERAZE B LI
WM FEEB% > REFEZETEHGEE eI XRFEBR - Lo28F8
B, 31 mBE. FaE. 3@mE. KB, $HE. XHEBEF - 25D
W F RERZ BN TR LAYV EE TR ALAEL S
FREEDmEREEHZZE R AR - MEMEFLHUBRAFZAB A
EEEHME  TRERANEZRREAAEGHENT - RALE - Do
RERZENRIFRTE

BE g

TIBEZEEAN TR ECE—ERE > A THEBEERAIMBELEY
BRI A AR B BT R GETREETE - TAETE > A
Hibho ik A B A28 ~ EMMERRAEE - R EEDEMEZRLER
BES T mER o LI BRT ORI Z AT E RIS T T H e B A BARRE
YR PR E 0 53w A BIM A ¢ -
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=% BIM BRI &M

BIM 2 BB E o EBRABAURTESH T A > A BIM 48 i #
HZERERFE mUAMHF LA EHZ S HXEETAT > A3 % % 44 BIM
ABRBIT AL LB AL N KRR K e L8N 8 % e BIM REB(UK
B LB BETFRFHI])  FARERBERNGSF

1. Advance Suite

Advance Suite w7k A gt e GRAITEC 4847 - A3 1986
o KRB E—NNBEREISRMNAER 11 £ - Advance Suite 4
2d cad » # % Advance Concrete(2001) / Steel (2003)/ Design (2005) - & &4 %k
&9 Advance Concrete ##By{# Fi £ 48 auto cad 48 75 /it L Z B R a2k :teF B
)& A BLH RAEIRF0 K E89# H £ B 3R - Advance Steel )45 % AutoCAD F
A AR R o b SRR IEAY 0 R £ 4R 1F AutoCAD BFAESD B B & ik
IERFPEE - MHERERE  RFALGHACH R RAE R RE &
4 & 2% o Advance Design % Ll MAERAE 69 46 B o4 A LB £ R4 &S
MEEEt o AR A R UKL 3D B EEE - BHRERH ) A B TAEER
REF &Y o o B £ B R 8RR LR AR R [77][78] -

2. ArchiCAD

ArchiCAD #& & &) F #] Graphisoft /> 8] 7 1982 sF2¢ &k 2 #:82 » R B AT T
BERLEZBLHFERE 769 BIM ZE %A HRMB T A > 4L BIM #88
z46 0 RS AN Eaan 3D BAZ %M BEBATEEAMRAL
T X ERAFEB] e X3 MacOSF ¥ 242 TG E 88 » REEEE
FEaBRARARRAFREHER > LIRA L EH E ArchiCADI4 -
ArchiCAD ZBAT T @ LR& £ BFARE P09 BIM EITAZHMT
B > Graphisoft ££ 80 FX F A k45 4% ArchiCAD # B W35+ » © T £HER
T 4 4 % A% % ( Apple Macintosh ) ¥ EF oyt £ A £ i
(object-model-oriented ) & 3£ Al CAD % #% o 31 #8 Graphisoft 4,42 1 37 % 7T J&
Fi 42 ArchiCAD 15 ¥ % & £ o4 % 5248 Bl J& A 42 X 12 & 42 2007 547 Graphisoft
# Nemetschek W& > b JE A 42 X A s & Vico Software & he & &b °
ArchiCAD % 3% %1881 A&/ ® » 4w : Maxon 7T X £ dh 42 &k m ey A &
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% -~ ArchiFM ] s#473% % & ¥ 3 £ 4% Sketchup o 4 > ArchiCAD # 4%
48,4 %K OBDC /@ > 32 ptongeis A 3R sh st itk B E o

DDS-CAD

DDS 1985 £ SLA#R AR > 3E B 4618 2 /1 7 BIM 38 & > N2 &4 ik &
Hm F ey S A DDS-CAD Kk A AR 6955 RS » o SR e KR A B &
RIRRBEIEMERZ— HARite & S48 %5 % DDS-CAD MEP -
DDS-CAD Architect & Construction e DDS-CAD MEP & 4 3t & ¢ 75 A7 3% 69 1
3B Fu 3 S A SN AL R B #4531 B % - DDS-CAD Architect & Construction %
Pl Al )b BREEE M RARB RS - BEAFOHE AT FE
[82][83] -

Digital Project

Digital Project (DP) #& &5 Gehry Technologies 7 8] A7 28 & i 2k &) BIM &
A 2k g% H R %L — % & Dassault’s CATIA( Computer Aided Three-dimensional
Interactive Application) Ff& K% & beyz2 £ A k42 - Dassault’s CATIA & B
MEERREMRIREEAARNRALHEEETRARARZOEL
FEBIET - £A DP B F £ — B )R8 78 K69 TAE ¥ oE LR EAE 0 2/
TEXRADERNEN BT RAKRB T RARAM > JLsh > DP THEY ¢ &
BRRBEA G T a8 Xk LB mIfey B H 28 /emiF > Bd2 DP
W B RORAHFE - —fxmT > 2L CATIA #3654 S
L uy e > RV RS A 1E P& (Workbenches) > f2 DP v.5 jk 2 4% #9 8¢
B )R A ¥ > Gehry Technologies /> 8] 44 st & K B B35 4Z M 64 o fE fm A Sk B2 P 43t
ERHRATHER » LB R R T A B X3 &8 R EE A Ak
RAFRAE SR S e B3 B - BACR RSB RE - eHUp B R R
4 o-DP %458 VBAR A BT odb sl 1B 45 3 B B 4 78 /1 89 API( Application
programming interface ) #& /7 LA$R44E A F B 45 fd Awzh #E (add-ons ) > st 4k DP
CEBIBELHEEHAL BB IFC N fo LS P2 HEE P6 - MS
Project % » s 4D 76 T Ak > XA BMRTAMME - FRA L - H L8
R TUA L ¥ -

Dprofiler
DProfile & 4 # £ B 4% 5%, & #7 4 &4 The beck group ( B % &8 ) FFEA 4 -
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DProfile £ ZE R % F FXAATHTITHAR T > AR aBRZERE
R ZRIERERAZ  TAAERXEE IS LB EZRARRE
o BRI A SR FHGHE > FEAEEASARERSIHELY  LEE
NERZEENEBRFHE(EZARAME  EFEHHE LT HUANGTARE)
it % #% BIM %3t T B 82 DWG 4% % 2 #84%(79][80] -

Gloobe

£ B AR BHOEEE  REATRE > B RBF TR 34 2010
34 B AREA 6y BIM 852 Gloobe: it 4 B A3z % J-BIM (Japanese Building
Information Modeling) —33) - Gloobe AN B AR ZEER > UBMEF
BFETH RARRBACR @ ER R M &Rl 69383t » fL3R3T FHAE g B AR
EHEME > fefl Google IRESBEAGKI » £ S AWBREEF > T
HAERE R E e — 1) o X3k EA A H 948 XAl R T B35 ho e T3
MU~ FRE S HT[84] ©

IntelliCAD

IntelliCAD #Fv AutoCAD 7 484 694 A =& 1 & Fv 2 fE » IntelliCAD & & £
WAL S BE R F 694 & — 4485k > The IntelliCAD Technology Consortium (ITC)
AH B —AETF A BANES LT =7 RBHMT > A APL Bidis
RAER AR A T RB e CAD R A2 K[81]

Bentley Architecture

Bentley System B 7 % % B Bentley ( #4% /7 ) > Bentley System #9z& 5¢
A BIM #k#% T E-Bently Architecture #£ 2004 % % - ¢ Triforma JE/b% B
f 4R o Bently Architecture %43 % {8 ##% & Bentley Structure - Bentley
Building Mechanical System - Bentley Building Electrical System ~ Bentley
Facilities ~ Bentley PowerCivil (for site planning ) A & Bentley Generative
Components ° JA_EFrii 2 $k 8% % UiE Z A AR 2 4 R RBIES K
RAAEAT AR o Bp L% H B 1F B A T4 0 By AR
TE A8 P EATRIRZ B 1F - M Bentley System &t — 18 & 69 B 5--F & 5 48 B
ZRESCIRBUREERBABLES BT ZIRBEBERTHIFRAZE
RARX > FLbp &k ENE—1F¥-F6  %EM Bently 2 & i H A K8 F
BEAMBEZEERIXSTUGER - AR BAREZEAE N @ES !
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BB BIMPEEYH R EEEZZER

DGN ~ DWG ~ DWE™ « PDF ~ STEP ~ IGES -~ STL 2 & IFC - jhik gt 2 4% &,
%7 R ¥2 Bezier /v NURBS 4%k dh & it B 7T 424 & ¥ b2 B H LR
[60] > B & MAFEREM > THREE L5 FREBE > RALE A F B Ri
BUFFOREMEMETE  EEAMNREMERE 1A% {245 Bentely # A
DK E R R AR 5 E R R 69 B 44 R 4o Revit & TEKLA 43 % % -
BEBERGRAERARSH ST - & MicroStation )R R 24 E F#H £ v8i> M
ProjectWise .45 4§ & #7 -

Revit

Revit # 7| AR EMERIRER FPRALHRERZ BIM SRBET A -
LB 2 e A A B Autodesk (BRA4F L) 87 2002 FATEE &K o BRAF L
NEARE RSB ELEA AR ZBIMBE T B - Mm4a 47 & FHE 2012
WA REZ2HBEAZEBRBEH LT BHAMCZEEN @ - 8
HE-—BAUZEME  TALSITRZABURLSBEREH L HLREEE
MAEGARS  BHTEEDONF ERLR o XEAEFETREFETHE
AEERER BEMAENETRGM XZ S EEAFZERER - MK
BPHE MR ERYNREZ M SR URTERRTER LB 2 3
BT AR MRELO A RRS TR RE 5459 gbXML /&
A& ROBOT #2 RISA &4 2 n 47 @ o 12 4k 8RB S 74 4 4m 30353 7 B8
BRR  SBIERBRHG@IFZERE > FREEAZZHILERMH
TR R IR AL o Revit MBI AX > YA RERATE I
B3| Sketchup BEA ZhAE > T & 4L & K # i s DXF #§ % > 24 DGN -
DWG ~ DWFTM ~ DXFTM -~ IEC ~ SAT ~ SKP ~ AVI ~ ODBC ~ gbXML ~ BMP ~
JPG ~ TGA s & TIF % % B, 648 % /@ ([59] -

Revit MEP

Revit MEP %2 £ FHEABIM) 2 #E TR - ML EZBRH X
BREABFRORER Z24R R L - A A% EA Revit MEP # 7! B A 84 1 34
—HREBAMEFELE LG AAESX 0N EEBRTRI M EE - UEH
GREEHATRXRFH AR R 3D BEXAXFIBEELEGA
#7 - Revit MEP 5] 8% X 3% 25 ERlT » e BB A AR FILXBER
e AEAAZALEHERBRR - TRAAB IR LA - BRIk
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ARBGTTAEUREBY ML BT EUARTAGM B I IR A a0y 4h
o AIMLER BARFAE AR U B B S B R @R o £
LB BXMFAEESNELTFE ~ 3 ®UARIEFEFmEH o Revit MEP 4,
% 3£ Citrix #R 32 o

Revit Structure

Revit Structure %72 5 B2 A (BIM) kB2 A NS T2 > AP
8 &t fe 5 #r T B - Revit Structure A BIM #94E 3% > T o3k 38 % 48
BREYEREAT SUMF ~ RDER o AR RIS TR A ERE - MEP T2
ERL ¥ X MM AR L H Bk B X R 691 B A-4F o Revit Structure 55 #) 54
BRI 5 SR AR AR A AR E 2 M B e e X BB - A
MR T ZHEMHEETHERER - BAK 3D HARBEILE
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AE EZ N4 BlM-based H Iy R X B EL A LTRA I BRI A4
ER T o AR xR ERZHEA > MER TN ATREMA Z LA
TR AT A R ER R EEMEALLF A BIM 58 E EmAMmES i
ITEMGR ARG EMMAE T AR EL TE 52 /5w -

B 5.2 BIM-based FHELEZBEEERAGHBERER
(EHRR: 2 EHY)
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KRR X2 AR VB.NET #2 X 35 % #2 BIM # 82 17 B 74 &9 API B % BIM-based
HHREETEXMBASL > & BIM R TR RSHAA API Edifk > #d
ADO.NET 2 4 £ E3 £ ik B 49 SQL Server &4 B 3 BAFABA S35 £ iats
f5 ¥ 8% > 771 ADO.NET #38 SQL Server ¥ #4948 i &30 » B~ # VB.NET fr
FEANRE N d L > RAEERERRETREHMAAME R -

BB PARCIRIE b 0 BoR R A 69 T B A Microsoft SQL Server 2005 5 #2 X B
#3523 A VB.NET » it #] F Microsoft Visual Studio 2008 /£ % B4 T & - B A
IR 69 B 3535 5 B # NET Framework ZE4% » & A& %4 B ADO.NET 4% %
BE R E A T -

— ~ &3 BE . Microsoft SQL Server 2005

SQL Server 2005 & — A ZHHEHETFE  FARAEEGABHEFE BD
TA > RESEKETMEEALME - SQL Server 2005 FHEF ERE R Z2 ~ 7T
FHRERROHB A EERXER  EEHZELEEANSESSTAM
%) % HE B BB A #2 X [86]°SQL Server 2005 F 3| F X ¥ BMEEMA T F b
Bow o BES T RGNS ~ ok - Bof@lodhft UREEERZERITF AR
Axmey Bl B & - 2@t ~ RER - Web BRBITHEE - ForE
BrAf B R B ¥ B — 18 A 5 [86] -

SQL Server 2005 &35 %2 B # 45 > A& & %3 NET Framework > s 2
Visual Studio &% ZE 44> B HEMMAMN A TR R AEILRZE ~ BEWTE
& A A2 X SQL Server 2005 T#| A & A8 B35 5 09 A Hudlr > B BFRAAE
FE IR BRI c RAE XML St TR BB & K B2 4id
JER A2 HEA] o LT 45 hAEA [87] -
1N SN &

3.4 Common Language Runtime (CLR) & # &» Bk &3 %+ » AR

] LA 4% Transact-SQL ~ Microsoft Visual Basic .NET & Microsoft Visual

C# NET F&ME#HE0ET PHE RMAFEENERERAZK B4 CLR %

BRREHABABE ARG A TEARRE - HEABLTUHE CLR

& A 3k Microsoft f2 X#5 Mk A TR R AR -

2. BIM
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AL LEREEY T4 > SQL Server 2005 fE4R B — 9 E I & » 1)
BENAHEREEEER - FHERMALEL A Bk R
Bk 69 AR A%
4. g L5 ¥

SQL Server 2005 A 4 L33 ~ ER REFHRF IOk - K EKIFERAR
FAaFI BMEEKES (DDL) FUTHIR B B2 (287 ~ MR AFEA) &
HEMNEREE LI EHREMMB Y KT - B 5h A T4 SQL Server
HATE B HAT B9 Bl B BT B RAF £ 8956

5. &M
SQL Server 2005 /mi%& 7T EMEF SR EMBEA > UEREIHEREA
WIS EEHYREM R v E -

6. £/ % B sTHAA fo & 48
SQL Server 2005 + &94% A # B sTFAA 3t IF M 1 BA 5k X3k MM H] - BT
BALEHEZGZRN ALY —RHI X - b FFAA A% a4F SQL Server
#Z ) ERATHEA (int ~ nvarchar ~ uniqueidentifier Z$8R)) - F T/E R & 83T
BA o AT RE R AR > Fle T AN ERATE R A -

7. Bl X4k &R OLAP #H&
RENHB R T LREMER A NI AT AREN RS THRE
A&k P AN o Reporting Services 7 #& 5 A KB L H A Z Ew % o
SQL Server 2005 % #% BBt N E 4 & OLAP T} R RFH oy B30 4%E 5
€45 SQL B34 5 & MDX &Mk S

= ~ K& T A . Microsoft Visual Studio 2008

Microsoft Visual Studio (4§ VS) 2 EABME A HETAEMH AT E
So o VS R —ERAARENHELELE  CaE TEEARBAEGAN T ERY
RIFHTH wUMLTE - RBFTHEIHE - BEXHBERBELEF - MENEY
EE AN XA T4 0 3% Microsoft Windows ~ Windows Mobile -
Windows CE~.NET Framework~.NET Compact Framework F= Microsoft Silverlight-
@ Visual Studio NET 2 f #H i& 4 & 4 % 4 ASPNET Web J& A #2 & Fo & 2 fE £
o & F #2 K, 89 T B - Visual Studio #,5 37 70484 B % T B (4w Visual C# ~ Visual
J#~ Visual Basic #v Visual C++ ) AR #F % AN AL A N ey df ok £ oy3%:
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% 7% BIM-Based R AR BF A LB R HEE

Visual Studio B # kB2 X Z X KT S - LR ERAEKX X E ~ S
J&Z ¥ —REHF 4 NET Framework = 3R45 AT mg, - AW ER G L &
RIS EBERAEZALEARE N AMERREZRES (B4 0 C++~ VB ~ Java %)
B R ERAMBERZXERXSGTENRR  AABREBREFEZH
BB PR o AEBREITEREALKXE > 245 ER BT
X BARD. BT FATRIEMN. ) 9RE  ATHELAENRE
Moo 3b R EAHE R A AR RIS - BARZRURY MR & EF 0 ik
SR 224 7 ¥ 69:E A F 4 NET Framework - NET Framework 2 & F & £ £:%:8
4 ¥ 3 3@ XML( eXtensible Markup Language » #E 423235 2 )R 47T Bk ey 12
ki Rk RmRM T2 AMEZs RAEEAEZN  REFA Visual

Studio.NET & 475441

HEE > —BH@BRARRTUAEKLLE  EREELE2 4%

MEREHIT FEBREEFELFARMAAEZEANRY)ZK[0] K 53 &

Visual Studio Ff#¢ T B ¢137 B -
4% 5.3 Visual Studio.NET % # $L:E4F

Visual Studio.NET 7% %4 T B(= KR ZEM#ERNHAK)

AEAZBTHELR

B EALZAXIFTE

e Visual Studio.NET

ASPNET Mobile Web %3t T £ : B %478 B35 -
PDA ~ Web JE A #2 &, -

e Visual C++.NET

FEARERARZNX HEPDA TH T E
EBAEENRARN -

e Visual C#.NET

Web Form 7uf4 © € 3232 48 % %485 HTML 35
B BAEFT TS LR EIE SAEE o

e Visual J#. NET

Windows Form 74 : Fepig f HE T £ B X
windows J& B #2 K, °

XML 33t R 8 % 4% © 00 XML fohé i 1L 69
Fb o A Web bR AT EOR 0 1 -

XML Web Service : %1% HTTP @i & > 18 A
XML gk R a e EAEKX -

1L

(C)%2 # 12 NET Framework 1434 &9 F &
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e Common Language Runtime : & NET 2 X 893475 % > g FFE B8 -
RABIPTHE - REWE...FHHE -

e NET Framework #8 %] & : 2% 2+ 5T #] B & 4 B % windows {& Fi & 1) & &9 J&
A #2 X, ~ Web Form J& f #2 X f= XML Web Service... £ JE R 2 KX, °

e ASPNET : dghis F £/ Web L #ZE ASPWeb EA 2 -

* ADONET: AARZI S HABHGEHEEAEZN -

iyt

NET %54 R, B %5 3% 35 (Integrated development Environment - f§4% IDE) T pA 48
RESEL TRITHETFEHITH S EE2KX -

(EHRR : [90])

NET % & # ## F — X 4t# Windows ¥ Internet /& A 2 X 09 B 5 F & > #
RS H Mg Ak B SANET R 10 /e A f2 X ey B2 30 & - 3045 A Web IRF%
LA By st SR 30 DA By o0 B IR A A2 K R 4 09 7 7% o Aol Windows B 28
& & 3% 3 AR BT 49 Net Framework » £ B A E M ¥ &2 THATRE -~ THH
(Updated)f2 X3E 2 > UR AR K SN E - HHEEZT M T X —EA%MRK
B BRI AR BERAG  URAMEEGEES 0 BANET RIE TR S EM
REFI R L ER/ R ~ KPS E) B PRE 0 R T RE T S AT RE e B
[91] - .NET Framework & —18 " & & | (Layered) > BA 89 S8 5 ¥LAR 75 & 4% » BAAE %
RS RFS B A R SR R SRR (Bt 28 5] B ) #14 £ #8 7 (ASP.NET) -
5.3 A NET Framework &)~ &8 :

VB C# C++ JScript -
CLS(Common Language Specification)

<

ASP.NET Windows Forms &

o

ADO.NET XML E_’

g

BEERIE %

_|

CLR(Common Language Runtime)

Windows COM+BR#&

B 5.3 NET Framework s~ & B
(MR :[911)
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® Common Language Runtime(CLR) : — 1B Y T &4 HATEARIZR IS » BB E R
EHATH R ) T > e EEATK > EAAMANEXET LR
— 8 TR TAE e

® AR & Z A Framework F — & T LASE H 4053 7] 4K R AE AP 69 5R
B e

® EAPEAR B UL FAR AP B AR B 0 M B AR AR B G Bk B AR
R ERAEX -

® —EETHMKKLANET BTa9)F R > H5CANET EZETLEAETH
KA o b —ERAZE T LBRBPD—E—KAI A%

® F2%3H 42K 3%EF ¢ NET Framework A% 3 s Rt —E-F S84 —an42
Axtta -

® Visual Studio .NET : —fA#F R XY ESMERE - N CRM T AT
2l 47 B .NET Framework & A3 % > Hb > £ X L #y5c E B F Visual
Studio NET ##% L F -

= XL : VBNET

4 Visual Basic 1.0 7 1991 3 & A7 > B RIE T FH L BHFE CHA2 R &R
B Windows % #t A & 443 3 22 A% (Windows API) o g 738tk e B Bl 4% > R A 4
RS b S % i RAFIIR a9 A2 Xkt 4 A AE 1 R 7 A2 4& Windows E#AT 89 1
BEFE AR5 o Visual Basic 2% 7 M 4E 33 4150 > B A7 2L Visual Basic FF B 89 #2 R,
BB UHMRER BT BETHRAB %S -

Visual Basic #] A %% # & 1% A # 1) @ (user interface, UT)Zk 2 4 Windows #2
KAL) I ko8 R Mo B2 XAB B H AL k3T ibd B T 8948 A # /- & Visual Basic
B FEARAAGBEMNARL — AN @R HERE RABETER
RE 3% hof2 X 25 R IAT F4F o & kI B Visual Basic 3.0 8% > f2 K%t a0 H A X &
RYGE o pE 8 B ORAF R #F(Data Access Ojects, DAO) &9 3 it - 3R 4% A & B 4
EREMERERAEZX EREHERER THRGERFERE N @O T X —4k -
WA 4.0 Fo 5.0 8 & THRA 3.0 Bhzhse > CREXMBEEEK BRHENY
Windows 95 F & - Mt AR XMEHRES HHETELK > Mzl it
HEME TR FZFAER - JRA 6.0 &4 T ActiveX Data Object (ADO) %
RE—EHREHEH X - ADO X e b8 > AR F 81 A ASP (Active
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Server Pages) & #2 R B 45 £ $ATHF IR B ok R 69 81k - 42 &9 Visual Basic 12 % F R By
EMey e E > B4R T Visual Basic 1242 R B 2548 8 P U # &9 HuA » Visual Basic
PHRAMELRE - THNMNBEEETELEEOEREN -

[ Visual Basic.NET #93¢ & - 3% % i@ & 64 IR SRAL AT © RARAF A2 (] o S0
RAE Cr+fo Java 25 B HRABM BT A D) - A MR THBERH £
P > 3t 3% Visual Basic.NET s & — A7) AE 58 K a9 B4 T B » A AT A AR EAI A2 X
B B RAFEFE(89] - VBINET B4 3F % 2 e 45 4£[90]

L. HHig
# VBNET e@ x>t EaeXEs - £43reR2A T » 51858 B 47
T LR 2 44 (Object) - BB 1H4R K € B T 89 J8 M (Properties) ~ ¥ LA4E
& F 7% (Methods) Fv A7 % 3% 69 F #£ (Events) o IS b2 9 » B B f 4K
(inheritance) ~ 4t # (Encapsulation)#= % #! (polymorphism) % 45 1% -

2. EH4EE)
VB.NET AFRZABATAG T ARBREMAXBEREG T4 UPITHE
Wy

3. BMERsE
VB.NET # 2 ADO.NET(.NET Framework 4% & 704 2 — )4 4 J& F #2 X 82 & )
JE il 693 45 A5 AR > 9] LA B4 Access ~ SQL ~ Dbase ~ Oracle % & k& -

4. .NET Framework
NET Framework R & & —##H ) EEF & > TR EAERER FEBEZRX
# B4 o VB.NET i i .NET Framework A7 324 84 70t fv — B ey 1 5 d f2 K
HHEH O REABEE &K ERAEZNX -

50 ZMERXETHES
£ Visual Studio.NET # 4B 3R P » &18 £ 3% NET Framework &9#42 K 3%
T TR R TR BAESHERETERES -

6. R4

# A VB.NET 7 LA $% ££2% 3+ Web J& A #2 &, » XML Web Service % 491X 483448

B e A A2 K

112



¥ 5% BIM-Based H 22X BEHALBENRIBEZE

% wip BIM-based 7 b5 3% f ¥oH B %3t

BHEBEREHHEHE T E RSBl ENESER  MEA4H%A
ERAL BT T AR R THRA-ETHEE  FRF TR E
ML BREASKNERAETUAHETLEETMEERTH SO FoHY - #
B~ MR~ S BAFBR[10] - BRERERRZFFREGRR > £EET
B2 AT+ B 43 3 4 K B Bl 1448 48 (Entity-Relationship Model,E-R Model) > i H
HERKENBEERSM T UAMA SR G FHATHIMGMBE a4
B R R 9 RGT RAE 0 DR BN B R R B A
B Bt X, T R & 4 A (Relational Database Model)Z 1970 485 & IBM ## % 8 E.
F. Codd 4+ /7B 45 64 B AR AR A - H 3835 At 2 32 F o & 535 (Set Theory) »
TR X kA e XA XA KSR ELE TN WX E o ER %
M B okfE(Data Value) RZEILBIME > L3ZE—H— —HZ W SZH LMW T
E-R Model(Entity-Relationship Model) & % % & & k & 2z # 4 - ER
Model(Entity-Relationship Mode)# 1976 #B5d £ 48 2 B3t E A AL ER LWL
(Peter Chen)Z$ 8 » ZMAHFEHE A Z R M A ER O BHEHEYXEXE > ©
BHELCHTHEBEFEABVANBRBERDVRETEAMFR -  TRBEEXE
(ERD)F — 88 & » ERZHAMSEBRAM > A — LM R ot A 89 42 B4 o )
B BRI PHRA 0 @415 8 4 ~ IDEFIX(ICAM DEFinition Language) #o
7Rz [111] - E-R Model FR]E# 7 ER Diagram -~ E# T &Z - BH T &
» AKX 2 E % 3] 4(Primary key, PK) & #h & 4#(Foreign key, FK)# 4T &k &
BHEMGIBMERRFEATHEAIE N LABRHEETR T OB EM
Wy TR > EAKS - BUHARANBEUESF - ABBREZHTiEA L LM
Btk > BAEE X ERRERA A BB M RS B RA AR BERES
AFF K # A Microsoft SQL server 2005 & & % 32 % 453847 B o B 3% 3
BRI EB R AR > BEEMNEHNERNZT W RERE A %
Z ZIBHAE > AR E BIM A ~ APl A% MR EARXE R R REELEL -
AR PTAE G BlM-based HHr R EZXBEEAAT - BT KIS AKX TR
7 BIM B+ > X Zagiefs Bt G #7727 BIM-based 7 B3 fh B & > 7
A AT E PR B4 SQL Server FH R o M tats M E SR F MR Z B 69 A
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TS SRR BIM A B 4T > Mo B A KA TR ER T
W E KARHERELZZH Y > BBEFTNERHAETHORE > &
LAKBREFEFAEZIEN AP EZEHAN L —HMBATNE
(Relational Database) » #% % 2% & K ¢y B MiE/TERIL > F 2 SRR B RE
B o
EEARRE—TITHZHAR E0HEI— 248 HARENLA42E
AR ShAAM XM ARREATHRIRLIER  EERKZ T RE%SE
WEFEZERBEANEZNEWZAE AAARAETERERIBFEHLAEE
HRAEN  REFWIAFZERETHE DMEARBL AKX EANEREL -
&4 2 B ey EAE M RRE A B BAT & ey T80 B LB h s B AR A4
Fh o RERMERT Rk o AR AR RN LIAGF AR L LXK MR
BN A —HERXEHSW R ERELRE REABARESHEETR -
AARHEE R EXBEREFEZIREEANT HEBEHNERE LS
HEREREH - BREABEH - BESHEN - RIEBEBEH RIEEREH -
REABEMEBHREERE T ETRETERMBE R (B 54 F7ow)
BORH R RT B AR B A& 4 R A A2 A BUT R > B bR e R B b B OR AF
L B ERRMER > W AR B R R R PR ERLF A RER LAY -
WEM R E B ENE LN REREREEN - 3 BIM A
Peora A HHEERE TN T KAEHHREENGETR T > Hw "BIM #
A X BM  EFR RGNS BIM A A E X B %I E AL
2 Y ILE ARG 4 A BIM-based By R 2XBRIE B E - HIHrRD%ME
RBERL EHENRTLARMAERXGEN T RE A mEHE
TRy MMEA KRR B B H AR HERE BB TRERESRIEAR > R4E
WAE A B sk ts Ao Bkl ki B LR BRA TN M A%t A 5 4
s RR R B HARGBRERFEARE EHHRIERE » T ERFELRE
AR AR ARERELRE > R R BAaBENREER TR EER
MR EREXHMGERFA—HS -
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¥ofs BH
PR | itk Bb st ol R
PK |sfss Reas
BE L
2, s R
RELA A RE
3%
S i B @ A A
BHBGERE | e bt W5
PR | sats & 43k PK |4 priathseth PK | #4578 B %%
N
Muam BIMAEA! 4 5 Hei5 T8 B %8
ES LY aE A ¥fsTE B 44

WwiEAE
- JthAESE
A AE HE 4 TR
Wt A B Hatk
Hfs A B IAS Bl
s AR BT E5 By EL

B 5.4 BIM-based % By % 2% #5 & # & E-R Model
(EHRR: 2HEHY)

R KB B R A —tRKERERLEMIEANE ~RIEBH - RIEE
REZRBH WO RBEAANBSEH S - —HER-HZOM G TA—HHEX
BREROETSEMBEAR S ERESMASLERELER B HE AN B
DB ARGABRTHRARTSORENFE  URSEABARELRENAFASH
520k MARAREZTBRREGFEENERRBTRARARE » RE & RH T

AR RE RLE— RS ESHEZAE—REATHE N BLEABGE
MERNTH  BREBSMAREELBTHEZNFA—HS MG - EREERS
B ABRKERERTLSTHIORBLER M —BAEREHEE
RR3TA—HL MG B —RELAETHE—REBBEREA —ERE
R RAREERTMNAKREAD TR A—H -

7% E-R Model %3t 4% > 418 & T BB X B BT B RRE] L2 EN

ﬂ
ﬂ

)
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Microsoft SQL Server 2005 ZHl B » # s H B2 L LR B MR THL2HE
55B%54Z2% 510 c BHEASMUAREZIERARMA T B E &

W4T

® ML B RATHME LI
® 2| : A A x &R 4 L3 (Pimary Key,PK)& 72 B4 % 3| (Foreign key, FK)

ik EH A -

® EHIEA I A TFHEHMKA -
S null @ R T AT AT R 0 BRI EAE 0 B TR

BF oL SRR B o

® TEIAE R T HH FEH BB AL TR A o SATHE B B4 SEAE A R K S
o MATAGEARBE= B AHHE  EERKBEARE -

— & 9| mae
NLE
BELE

| missmEaen

BEREREENE

BEASEHE

9| st

| mieAsns
| e sevE
| miessBeTR
—od | misREER

BEEREHE

9| missRmn
NEL
| wiemRmn
| miere
| =B
| miexmmn

HESREBIMET & &

Sy

= |

9| wmAsRieEE
e
NEL
BE

eI R R

NEL
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BELT

~—1

BEHHEHE
NEGTE

| memEmE
| wiemREE
NEL

BEEMEHE
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NEE

| #wExRAR
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o] | ieRERR

B 5.5 BIM-based FBE2REETRA LT HENBE

(RHRR: ALY
& 54 # B BIM SR TR &

AL A 3 | BoMEA | AFnul %
B 4 IR PK LS i ke Sk
BIM # & 46 3% FK B85 & (BIM 4 2 46 5%)
R B FEFR I FK B & -

O T 2/ A 5
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& 55 BhHEBREHE

WAL 4 4% % 3l TR BRA A3 null A%
xR TR IR PK BT B K IR
ZEAER X F 5 -
B XF & -

(HHRR : AFFIER)
%56 ahmELAETHX

AL % A& %3l LR K A3F null A%

wER%R PK BT & IR SR,
B 45 B #A B #A & 1900/01/01
5% A% B #A B #A & 1900/01/01
S X e A FR S TR FK BT & -
(HHRR: AEER)
%57 BERBERX
WAL 5 7% % 3l AR BA 3 null Fa%
A58 B %% PK BT B K &R
1578 B FE 4R X F 5 -
W5 IE B & 4% X F & -
B it EoL FK #F & -
(RHRR : ARRLER)
(58 mBEERTHK
AL 4 4% %3l AR 3 null A%
A58 R 4R PK #®F & KSR
X R FK #uF & -
A5 IE B %% FK #®F & -
wAs R XF & -
R B3 F & -
ts & B 4% FK #®F & -
(HHRR - AFFIER)
(59 mBEARRHEK
WAL 5 7% % 3l AR BA 3 null FA%
W& %R PK BT & MK
W ANEB 44 X F & -
Wts A B BAE XF % -
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WIEANBEE TR XF & -
w1 & Bk FK BT & -

(BEHRR : Aoritsd)
%510 EEHEHRL

AL 4 4% %3l B AR A A% null A%
e B M %R PK #®F & KSR
BB 5 XF 5 -
A XF % -
ARIESF A B A #A s 1900/01/01
b2 XF &
ts & B4k FK BF & -

(BEHRR : Aoriisd)

FEH AKEE

SLE ST AR REI G A STl RE 0 E 1B BIM B8 AT R4 09 APL 242 X33
% VB.NET > %% BIM-based [y R 2% M EL A S MA > UL %
Bai s Bl 8 BIM A 693% f B R EARE B3 0 E 3 s R 8RR
AEARIE IR L Z B 8 © AT ARG RALL R SR A2 Gw B 5.6 A7) REEN T -

. &&ne

Step 1. FAEL B2 B =X BIM # 4 » 4k BIM BALAX A F W EfHegEE
NE > UFEAKREETNTFRZIARATER -

Step 2. x5 A B R EHEHF 1 BIMAEA & 2R YR B E RBRBE R FH
W F 1B B R BB RO 0 BB IS H R B BARISIEA

Step 3.7 BIM £ & ¥ BB AR G 2 B - LR RARAAHEZ AL -

Step 4. 2 4% B Sy F| 48 A H X FEBUH B3 0 248 A B EIRAE— %M R
BRIEFHEABEIEACoE BB 5% 240048 THERALE
F5 N EECERE Z 08 Py kA e

Step 5. £ H FEL A 8% > A &% B B B 4938 L o) BIM-based 7 5 & 2 3%
Bas B R - oA EBCGK A BIM AR ah4a i B3R BI2 A & 47
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% 7% BIM-Based R A% BFHEA LB R HEE

FEZRZEMN > wkhEE - XHAREN REFELE.. EF -

Step 6. & 4& Fl 5 & 5% — R EL A #8F > 4 Z8 4% BIM-based 4 5 & 2% s &
FHE AT I8 B4 > T 2 0 TR0 BIM AR 69 04 15 3% f B 3
BHEEZEHEY > EEH BT NSRS BIM A oy T
JE o % BIM A A G R iF(CmENEERYE) AMERZLBBITEN
BRI 2 i o

Step 7. ¥ ¥ KB BRAF N XBEMERE - §AKMBET > 240 8 ¥ A EER
REHHEORERE > ZRLRBRREREZIEE - LAME LK
Btk FIEERFELERRIEKRA > BEN A% ERARBRISE
R X IR BH956)

Step 8. AR 69 @AZ F o 48 A & 7T $H 4% & & B ek UEATAR B4 % BIM
BRI RALE 3D IR T - ARBEMRBRERI -

Step 9. E R H % HE TRMBRRERMAERENBRE THAAARLEY
A EREERERN R K BN X ER R REHZ) -

Step 10. 74 A #F RIS R E B B > 4t BRIk B8 H R Hw
ERER > AL EREFER -
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(EHRR: 2 ey)
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o RN @EEAERGFT K ZR 0 AR Aksa X4 EREA
BEjaghiEirdn > BT RRAPTERORKIT AW - 2B AILREZIHH -
BIM-based 7 5 % 23X B A RIARRRT ARt R Eesk - Bt ae
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