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Jon Peddie Research, 2011). A|#e] A+2A4%
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10,000 CAD Market Forecast

15,500 in millions of US $

57,000
$4.000
$%,000
4,000
£3.000
$2.000
41,000

£

2011 2013 o4
Souice: Jon Peddie Research

<@ 23> CAD Al & A MFE AMETE

- CADA A AfE0] 20%7F @+ Dassault A w22 HwW 2009

FE 2014 Apolell Ao 27 H= AFAIE Hola 9l

tllo _lZi

Dassault Systemes quarterly financial history

i {figures in millons $ LS, ) (Ewonext symbal DSY.PA)

== 10 10d rEVenIES

5800 w— G0TRATE 16V D9E xica §ral
== SEMVICH and othar fevanles

=g={{el income

5700

5500

#1235 $1
o 51085403 wy Tl -

<33 2.4> DassaultAl 271H A= (2009-2014)18)

- A AAFEE BY GUAF] A 2 wES AT

18) Randall Newton, “Other” revenue uptick helps Dassault Systemes second quarter, Graphic
Speak, July 24, 2014 (http://gfxspeak.com/2014/07/24/revenue-dassault-systemes-quarter/)
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Dassault Systemes Geographic breakdown Q1 2014

Americas
€ 156.9
28%

<3 25> DassaultAl X[HY ofS7 2 (2014 1AH=Z7])

DassaultAte] AF=W wjEFH]| 5SS B A4 ZUHE A EYoly 2

I g 7)go]l £ 4 9= PLM 2 PDM ®iZEo] oF 27%E 2}HA|

g mEkA CAD A1 qriel of 30% Fo] A4 ZHE

B 2 I A7 Ee] Ed ¢ e AR ddd.

Dassault Systemes quarterly product line revenue
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‘ Other PLM
software
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nCATIA A% | 43% [ 4% | 0% | 9% | 0% | O% (0% 0% | 0% | a% | 0% | &% | 0% | 38% | 3% | 0%
o novin [POM) AN R R I R DN N ET
m 5kl 0% | 0% | 18% | 7% | 9% | 19% | 17% | 21% | 20% | 20% | 18% | 2% | 20% | 1a% | 18w | 20% | 1%

<38 2.6> DassaultAl M ZY o &2 (2012-2014)
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DASSAULT SYSTEMES
A A
3000 . - . . . = . 20,0%
i =i o . 18,0%
2500 s— T, 16,0%
% o i R ' 14,0%
i 12,0%
2 1500 : ! 10,0%
=2 8.0%
i 11008 6,0%
500 i
2,0%
0 0,0%

H Sales B NetProfit =s= Rate of Net Profitability
(e} Zonebourse.com - Thomson Reuters

<3® 2.7> DassaultAl =< & (2008-2016)

A4 FAE gl A A

[ ] Zj S|
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THE AEdely 3 I SAT|ed B o] ThE=
=

A AR 20170l 5072 el @ Ao

T 14 ZWE ANEYOIHY FTEEHE 7|EEok= Digital

Manufacturing, Simulation & Analysis, SI, Comprehensive cPDM
5ol g,
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S60 © Other Tools

»EDA
550 - .
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sap — : . i _ ©Focused Apps
- i I
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a8 1! —_— a ¥ !
== | | m Simulation &
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i i i B NC Mon-
520 - : Bundied
| B MCAD-Design
Focused
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B 5i/Reseller/VAR

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 g

Est Est Est Est  Est

<2 2.8> PLM market forecast19)
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m U

- AE ARE AYHow A5 8 AR BE AR

o

Z}
Zé]E—}‘]-)—\-@(GIS)-O/] =24 }\] Z} -T—,LE!_7]. 1}48000%4 <.
- esrl

» FAAHORE W AA GIS RZE o] A 40% o] A, HlE 2

1 -
omE 70% e Agel AAAA P A1 g Ao

- 17 359 BAL A9 2800W, A Al 800 wokel Dl 2200
A7) ol4bel W=z FEY B

- Autodesk Bentley

rr
T
1>
o
il

= AEFAA GIS S/W ARG = 53td A e HS5 st

2
&

A=~
T;(o-

= CAD, Utility, Engineering, Infrastructure®} #< GIS H-&o F 5.

19) CIMdata, CIMdata releases PLM market forecast report, July 31, 2013, www.cimdata.com

_34_



- HEXAGON

= 20109 219 6% 229 miEs VIS 299 AL

- OSGeo

T

L~ GIS7 71 5d AZEYo]d fdh oo g FAF =

» QOpenGeo, Simple Geo, Geo Solution 5 A4 2 A2~ GIS 3AF
A

= EU INSPIRE, V= %A SAA I A A=A, HAdS AA

Hl o
= “.

(‘ g HEXAGON

2 USGS SIMDA

science for a changing world

A ’Zj?’%@ﬂf‘@@ DIGITALGLORBE Energy
H 1tz =iz
@GEOEye Hitachi Zosen "J!‘i_;,ﬁiUbISE‘ﬂSe

<3d® 29> MA FL GIS Mulx 33 A

- AFERQJIE YIS AAIAES 2011 26.82xUol A 2015\ 47.07x=HP o= 4
g Afolo] % ke 4 o) F.

<E 23> MA AEAEHUA AMF

T 14 124 el 144 52l CAGR

MAAZ(ZH) 26.82 29.18 35.61 42.49 47.07 11.9%
%3P Z: IDATE('11), KAIT('12)
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<E 24> MA AEQdEU Mol FFol WE AME T2

(Ehel: A=)

T2 20134 20224
ZI Ml (Chipsets) 58 281
HZ717] 2 =(Modules) 102 477
(Devices) ek 7| (Terminals) 1,728 3,692
A 1,888 4,450
GSM/HSPA 31 69
(Networks) S1Ef 3 43
A 95 391
Al A B ALK} ME717] M =Af 12 694
(Solution A[A B S BFAL K| 14 1,436
Providers/ Ed ofZ2[AHold AUCH AKX} 8 904
System B2B/B2C AMH|A At X} 3 521
Intergrators) A 37 3,555
AhSAF e of El A 5 1,492
of Z2|# o] M/ ADPE;}EEHL 2| ; ;?g
M| A - = e s =
L I8y FEMEL 1 271
(Appllogtlon/ ESTES 1 1184
Service) SEFE of ] 504
A 11 3,552
Al 2,031 11,948

% ZFA: Machina Research, STRACORP, 2013
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Chain Execution) &5 Ao] zA|stE A ATEE 92% ol oF 2%7H
o o=z =A 20

<E 25> TMAHA =F/SCM =2ZEgjol AE 72

(Eh2: )

=0f 2011 2012 2013
Supply Chain Planning(SCP) 30,090 32,313 35,156
Supply Chain Execution(SCE) 24,795 27,084 29,805
Procurement 26,848 29,215 32,167
S 2HA 81,732 88,611 97,129
- AA e BER gel A4 £5e B olFold. 20129 #
e A Aﬂ]ﬁ]ﬁ]/ﬂ A9 H AHolY EFwe 69 1,623% TEU(Twenty
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Chemical oxidation

Bioslurping

Soil flushing
2.1%

In-situ Technology

Ex-situ Technology

Bioventing /
27 8% \,‘ﬂ ______________Lﬂndfarminu 11.2%

Soil
replacement, 2.6%

Soil washing, 1.5%

Biopile, 1.1%

Thermal

Soil vapor desorption, 0,3%

extraction
20.6%

<ag 2.16> Soil remediation technologies applied in
Korea (2000 ~2006).
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RerergNE
ROL | aTA LIBRARY

S@n  RDS/WIP

Fig. 3.26 Use templates to make modeling easier.

<3 2.27> I1SO 159262 &8t ACMEAL AX|0o{& HO|HE EMCAAL ZSHo R

A x}31)

31) FiatechTM, An Introduction to ISO 15926, November 2011

_66_

H




q ol

A
Qs

2] A ]

3T

=

°l

A =

ol &
o

PSA Fx% ANE=R
taasgle] txg

7] =2

°©

gl

[3]

_?4

ZAAE
DELMIA®] A}-&S 73}

v

]

A
LI

- PSA Fx AEZA fAg AA
isﬂj

DO T NS SO A X °o = O S
a} oy gl T =< T %o
gifias zPe¥ TEoL FXTEITDe
K ol oo N H K T gy X T R T W oRe RE !
o L S 5 o N NEEE T g
=  — ];A = n ! —
FE L T2 T mmn o BRPOT M D
w H o P KW e BT TE AL T % T ox o W
< o AR s g o T X
oxw Mo oy oo o o DK
— A —
W o) g N ol i Mﬂ g ar o o Mo Hn < N R
—_— ~ W oo = K- =y = Tor
im o = = z o Xoop W T ) o P
o < B = o= L = ot 7A 5 K
-~ o M o= N R R o4 R o s X 3
B XX H T oo | 5 T OB, R T
o oy T A S S B I |
= o o ™ wOR O o B N ol T o=
T gy o~ E oo T o o Aoy
W oo & e N AERE xR d g R g P
T ooy o Fom T A - TR g CHRL )
- F Jo N T o= ) O =0 N <] = T o]
I N RN o GO ) <]
= T 3 o W X oz oo o o X T X om =
NN A Ar & S T om0
o e TR Mg es S50 TGy
T g TR oy M T oy, : £
Nd — N K A < NE oy T < B
G A B oW o T xS
< % X = ooy N M2 o Al T g o
A S P R I -~ © 5 2
w0 - ® 3 o £3 w o M A o
By w0 Bebn o2 0T Maewgw
‘g‘ﬂ X v = B oo j % »A _ -] A °
iﬂ%%%uxio&_ﬂﬂPﬂMM mﬂﬂﬁwwaag
o A X T P W ® - % T NP g
AP e  mx 2 ®Rdr=T v 20 S _wmpw T,
T o Ea 5 PpoT T BT K g o
RN OB R QKT R 0T T g m oo NNk

_67_



A2 OEM< A3 §lo] A Al oz A|2"|s 53 4 9o

] AARA SEAFS A E L o AA M Eo] Q5= o)A Ad
S AT = JA F. olxHHW PSA FE AEZAL dXYojyz
Az 7+e] d= % o= (End-to-End) gxd &S susta =
7] 2R FE AYS B gg&dow AP = YA HAS.

- DELMIA (DassaultA})

= 4D 7M1 2 FA JEAsE SWo R CATIAR AAG dHoleE
o] &34 DELMIA (Digital Enterprise Lean Manufacturing
Interactive Application)= A FAS AAS AFel A
Lifecycleoll AA A& FAs7F 7Fsstal 339 JH 44 A
A Al 2E'E Ao, A AAlEkeE AA AlEdelAd SWE 2 718 9

Heolol AM ZdE AEBEHOEHSY 71 7S A9 SWY.

=

DELMIA V5R102 A A4 7
dEd N2y =7E A

o 9Ryoz TiH o AEu

ﬁLﬂ.lilﬂ

| 2.28> DELMIAS| HXAt= LrH

b

MY Y YR Fe] JhAIEH2)

= DELMIA Process Engineer®t PPR(Product, Process, Resource)
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<8 2.30> DELMIA Ergonomics Task Definitionoll 28t &¢l/A M & = A= HT=EY
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34) DELMIA, DELMIA Ergonomics Task Definition Human Activities Datasheet, Dassault Systems,
WWW.3DS.COM/DELMIA
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<3@l 2.32> Design of the Virtual Prototyping Simulator 35)

<3 2.33> The relationships among proposed-built model, temporary work design and
equipment resource in construction planning.

35) Heng Li et al, Virtual prototyping for planning bridge construction, Automation in Construction
27 (2012) pp. 1 - 10.
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<% 2.34> Representation of the construction situation.

Pipepile Wall Driving

Minipile for Steel Platform Driving

Pier Construction

2.35> Snapshots of the construction simulation

- AAAE virtual prototypingoll <] %

Aok &4 =A AT AL
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Working
platform

<3 % 2.36> Collision between the mobile crane and the working platform 36)

O As A" HH 3t

- ING BAE AF/10% 710 8 gYA 5 Fua]
- A9A AAE A4 TAE ABUdHE ol8F AHATH A
445 242 Ag5e dSHEE oA HE 2L NS W
A7 AFAA 3A4E A% 8

Snghvit LNG Project
& Management | | Painting [l Tank
1 Testing W Elect, eng. [ Concrete wall

-"ﬁill
W Trial W Mechanical [l Civil engineering l"-

H ’5%3?5& g 223

[ |
F55 ERPEEEY IS RS IR R SEY i?ﬂ&é&h&z
Construction period

1000

Number of workers
2 8

g

!"-'
EER

a. Snghvit LNG project in Norway

36) H.L. Guo, VP-based safety management in large-scale construction projects:
framework, Automation in Construction 34 (2013) 16.24

A conceptual

37) La’o Hamutuk, Sunrise LNG in Timor-Leste: Dreams, Realities and Challenges, February 2008,

http://www.laohamutuk.org/0Oil/LNG/chap5.htm
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b. Projected employment during the construction of the first train at the LNG plant in

Darwin, Australia37)
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- BIM-based construction quality model
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<32l 2.38> The execution of construction quality management inspection plan using BIM
quality model38)

Proceed to next task
Completing an inspection lot

Input
A4
Inspection Request Data collection Data Analysis
o= Update
= Object: = Logicality Analysis . Quality status in
: P fail?
- Location: “ Products = Integrity Analysis anpoe.lx BIM model
= Date: = Organization: = Deviation Analysis
= Status: = Process: = Compliance Analysis
A i |
Input i
Y
——— ‘ Generate
Completing rework - ewark report 4 Fail

<ag 2.39> Workflow of BIM-based construction quality model

- A Al =4 HA A

» DELMIA DPM<E o]&3d HA o9 ZAZAESS AHsla o=
Ad e HEZ2 vjxsle] AAHA 2y
]

S =
HEE 8 4 9lg. oed 249 weitte] 94 WAL Pert chart}

38) LiJuan Chen, Hanbin Luo, A BIM-based construction quality management model and its
applications, Automation in Construction xxx (2014) xxx.xxx
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<18 2.40> Mechanism model of tower crane. 39

39) Ting Huang, A virtual prototyping system for simulating construction processes, Automation in
Construction 16 (2007) pp. 576-585
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<3 2.41> Linking serial and parallel activities using PERT chart view
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Task level Maintenance task process

——————— = e e e = = =

Human walk ' Posture adjustment Hand operations

Human motion
level

Motion frame "
levef

Electric connector

O

| simulation timerecording |
| invirtual environment |

Collision

<38 2.43> Simulation time for each single human motion 9)

O WA} Eof4l)
- G E sk Al g ol (M)
= 19964 9¥ WA|Yol & AuiE sy AJNeE A ST 4.

» FAHX = VOIS(Virginia Operational Information System)Z& ©] &3}
o 2

A g H BT BEe B ol SR FHE FrALY
2 Ed mE AR/T7 ARE FHAUA £EAA BT BES
i x]

40) Jie Geng, Compensation-based methodology for maintenance time prediction in a virtual
environment, Simulation Modelling Practice and Theory 47 (2014) 92.109
41) "R L ERE SIg AY7IEe] A ATAA7|SASY 20118 A
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Condition of

- Supply/Production Capacity
Optimum reo

2 Procurement Capacity

(3 Transporiation Capacity
) Demand

() Transportation Lead Time
O Transportation modes

O Base Capacity
- Storage Capacity

O Product Unit
 Inventory Value

B Base Capacity
B Transportation Function

B Product

Optimum reorganization

Target of

- Supply depot
- Supply Line
) Procurement Cost
0 Penalty Cost
of logistic bases

- Logistic base

) Transportation Cost

) Basa Organization Cost
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) Base Stock
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- Zone Model
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AC)

Doy = 7f ==
ARGOS DENMARK Multi compartment
ASET us One room zone model with no ventilation
ASET-B us ASET in Basic instead of Fortran
BRANZEIRE2004 NZ Flame spread, Mechanical vent, Glass
Fracture
BRI2002 JP Two layer smoke transport
CALTECH Pre—flashover zone model
CCEM.VENTS uS Multi-room zone model with ventilation
CFAST/FAST us Correlation programs
CFIRE-X GERMANY Zone model for compartment fire
CiFi FRANCE Multi room zone model
COMPBRN-III Us Zone model for compartment fire
COMF-2 Us Single room post-flashover compartment fire
DACFIR-3 Us Single compartment fire
DSLAYV SWEDEN Zone model for an aircraft cabin
FASTLite us Limited version of CFAST
FFEM us Pre—flashover zone model
FIGARO- I GER Untenability
FIRAC us Uses FIRIN, include complex vent systems
FireMD US Single room zone model
FIREWIND AUSTRALIA Multi-room zone model with smaller
submodels
FIRIN us Multi-room zone model
FIRM us Single room zone model
FIRST us Single room zone model
FMD us Zone model for atria
HavardMark VI us Earlier version of FIRST
HEMFAST us Furniture fire in a room
HYSLAV SWEDEN Pre—flashover zone model
IMFE FRANCE Single room zone model with vents
MAGIC FRANCE Zone model for nuclear power plant
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MRFC GERMANY Multi-room zone model
NAT FRANCE Single room zone model
NBS us Pre—flashover room zone model
NRCC1 CANADA Single room zone model
NRCC2 CANADA Large office space zone model
OSuU us Single room zone model
Ozone BELGIUM Single room zone model
POGAR RUSSIA Single room zone model
RADISM UK Single room zone model with sprinkler
response
RFIRES us Pre—flashover room zone model
R-VENT NORWAY Single room zone model with ventilation
SFIRE-4 SWEDEN Post-flashover room zone model
SICOM FRANCE Single room zone model
SMKFLW JAPAN One-layer zone model
SP UK Pre—flashover room zone model
SmokePro AUSTRALIA Smoke layer interface
WPI-2 us Single room zone model
WPIFIRE us Multi-room zone model
ZMFE POLAND Single room zone model
- Field Model
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<E 29> HE E =AED

=y = sS4
ALOFT-FT US Smoke movemen]’fir;rom large outdoor
CFX UK General purpose CFD
FDS us Fire flows
FIRE AUS Water sprays
FLUENT UK General purpose CFD
JASMINE UK Consequences of fire /Multi purpose
KAMELEON Fire-EX | NORWAY CFD model for fire
KOBRA-3D GERMANY CFD for smoke spread and heat
transfer
MEFE PORTUGAL CFD model for fire
PHOENICS UK Consequences of fire /Multi purpose
RMFIRE CANADA 2D field model
STAR CD UK General purpose CFD
UNDSAFE US/JAPAN Fire field model
SMARTFIRE UK Fire field model
SOFIE UK Fire field model
SOLVENT ) Tunnel fire
SPLASH UK Sprinkler spray
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Calculation A SUSH el =A
sl =40l &5 X &S
Flow/hydraulic A FE{ 7|8t == STsk AtE) st 18 Ths
oM Myd | 2285 Hapst Z7hEA 13 2iks
ode o= HMolofl ohst mad 27t
olgte &8 WAL =2 Al2sHo]
B AL
Ball-beari 7H ol of - 22| Bdol ols JIME S0l
My | PHPeAING s oy o 5F2
Model A|xF uro
- BE2 SAIEM™ ZoiE = EFTH
HIF 20 0{US.
Hustll s clekst s 1 Jts
ol Mg - el ot = xHol| o|st Ao
Rule-based o= = o ol
4M|CH Model Jlsst HESo Id&=S ol
TE7|Hte s SE|A, Meld, AIE™ =740
=] o 2 dHIlFS
= o O = _—
- A&F7HE 9 (continuous space models)
» AEFNRES JdA] A FAE AEHA EFoz ALker
= 2dS oulgl iAol o]l Fwey sFo] HlWA A
EAol 5. o3t Tdo thEA S A2 Simulex, Gridflow 5 ©]
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Z+5 3} 2 9l (cellular automata models)
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B A7 spe] Ao M tvhg AR ofFsh= dldl oy 7k Agsixl

AR wet o] FsHA FHEed ol: ALEytrde H|s) AAbAxr)
2 FAdo] ¢S EAe EdEE building-EXODUS9 STEPS
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A YEL A Ed(coarse network models)
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- . Building
= = Simulex STEPS FDS+EVAC
Exodus
Avail to Public Y Y Y Y
Partial Behavioral Movement Partial
Modelling Method Behavioral Behavioral
Model Model
Model Model
Grid/Structure Continuous Fine(CA) Fine(CA) Continuous
Import CAD Y Y Y C
Visual Simulation 2D 2D/3D 2D/3D
Pre—mpvement v v v y
Time
People Behavior Implicit Conditional Implicit Conditional
Disable/Slow v v v ~
Person
Escape Route B
Guidance N v N
Toxicity N Y N -

Visibility N Y N -

Psychological N v N B

Influence

VTT
University of Mott Technical
Organization(State) | IES Ltd(UK) | Greenwich(U | MacDonald Research
K) Group(UK) Centre of
Finland
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Welcome to the Decade of Smart

Instrumented

We have the ability to
measure, sense and
see the exact condition
of everything

Inte: +  Intelligent

People. systems and We can respond to changes
objects can communicate quickly and accuratrly, and get
and interact with each better results by predicting and
otherin entirely new ways. optimizing for future events.
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Smart+Connected U R e Smart+Connected
Transportation I Real Estate

. . Lh R CRTRTH R g

Smart+Connected Tl o art+ Connected
Safety and Security

Smart+Connected
Leaming

Smart+Connected Smart+Connected
Sports and Entertainment Health
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Rerailer electronic

Logts ol points of saleleP0S)
HESrAcking  em— aquipment
technologies e Mobile/Web
(RFID gates, active applications
location systems) INFC/QR scan)
\ Confirm sale of /
item alangwith
Track product path time/place  paagfwrite
from manufacturer to real=time data about
retailer|time/place] l individual objects
Bl A ¥
- » Actuate
- B ceal-worid devices IE— _ efmmnrnenl ==
- - and machines and context
Object ADI
Embedded 2 5 Sensors
controller
Record Share
manufacturing interactions with
datal0A, times, ate | abjects socially
v 4 N Social
SAP4S K7 v
ERP/SCM/CRM ﬂ Aldatarelateg oo
Systems to objects becomes easily
Integration intergrable
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Highway Patrol

Accident iy i
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response a NG 1 Mo yio ingraton
l l Sensor node every Dept of Transportation I
[ 10m along roadway SNk ) 3 lm e,
¢ tudy improvement :
| I S Sl PRt L
1 [ outage i e
f Automaker $
Wireless Carrier p
Sensor & Traffic
‘ Data Center Gl
Cw) 5 Weather service
femres ngnph (-60%) News outlet
Ce=m) === 000 vehvhr (-60%) Climatologist
Time, frequency, number  Temp, baro, humid Local conditions
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drg o] A \ Method and system for virtual assembly of a structure
EUHs EP2012187568 SYLRr | 2012.10.08 | ZlsEF | C
TS EP02717181A1 T LA} 2014.04.09
) Hexagon Technology
590 SRRy SN AE
=4 Conter GmbH 2] &S El M (HAFEA)

2o 2

The present invention relates to a method for
virtual assembly of a structure (1), the structure
being supposed to be assembled from a
multitude of components (21, 22, 31, 32) on a
construction site (10), the method comprising
measuring, at a multitude of locations (20, 30)
remote from the construction site (10), the
components (21, 22, 31, 32) of the structure
subsequent to their production and prior to

20~ S E—
S ki |

their transport to the construction site (10),
wherein the measuring comprises measuring at
least the shape and size of connecting elements
o of each of the components, creating virtual
representations of the components (21, 22, 31,
32), virtually assembling the representations of
the components (21, 22, 31, 32), determining,

based on assembly tolerances, whether the

structure (1) can be assembled with the
measured components (21, 22, 31, 32), and
deciding, by means of an optimization algorithm,
whether one or more components (21, 22, 31,
32) are to be reproduced, one or more
components (21, 22, 31, 32) are to be reworked,

and/or the structure (1) is to be redesigned.
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WELDING OPERATION MANAGEMENT DEVICE,
WELDING OPERATION MANAGEMENT SYSTEM,

o] HA
WELDING OPERATION MANAGEMENT METHOD,
AND WELDING OPERATION TERMINAL
E9d¥ s EP2010753311 ESLYRL 2010.03.19 | 7|=&% C
TN H S EP02410394A1 TN LA} 2012.01.25
z010] Toshiba Plant Systems & A 2AIAFTHA)
Services Corporation
Disclosed is a welding operation management
device characterized by being provided with a
weld joint specification table (10la) that
associates material qualities of pipe materials
b and welding execution methods as pipe weld
' LG BASRATICR) LGLOMENT. DEVIDE e joint specifications in plant construction work
G | m'.‘:.-i’ﬂ F_ P ‘ with weld joints, a welding execution method
.4;4@ r j ;,"”"”_"“j table (101c) that associates base metal classes
it ”W'm“‘ into which the material qualities are classified,
Ffﬂ; — u;m::l weld material classes into which weld materials
"\Eﬁ;ﬂq l:i,.::,,:".‘,-] "”“"“”" used for welding are classified, and welding
o Im\1"_‘t'n.t‘3f..'°.‘.ﬁ“ — e method classes 1nj(<? Whl(.lh weldl.ng execut?on
by 1 Wh — Fuwm-:] ,'ﬂ:"_':,;; methods are classified with welding execution
= N ""'."' ) g or methods, a weld material identification table
‘1*«'"*:«;&- st sy | | 1| (101f) that associates the base material classes
il 1 [ g | LT and the weld material classes with the weld
materials, and a weld material identification unit
(105) that acquires the welding execution
' method and material quality of a desired weld

-}

I.- 2

WELEING OPCRATION | | e
| EFRIRAL | PHNTER ‘ LAEEL FRINTER |

FlG. 1

joint from the weld
(101a),
from the welding execution method table (101c),

joint specification table
acquires the weld material class thereof

and identifies the weld material of the weld joint
from the weld material identification table (101f)
on the basis of the base metal class of the
material quality and the weld material class.
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o] WXl | Multiple coupled browsers for an industrial workbench
kil EP2003015476 L LA 2003.07.09 | 7]&wR® | B
T s EP01411454A2 > 7N G AL 2004.04.21

i
r ©
re

s I E M E N S

AKTIENGESELLSCHAFT | 20 8 &7H(EAHEAD

RS

Multiple Views of an Industrial Plant are
graphically displayed and viewed. A graphical
user interface displays the views in
corresponding panes or windows of the
graphical wuser interface. The views, being
graphical representations of systems of the
Industrial Plant, are coupled by a coupler
according to a predetermined relationship
between the underlying systems of the Industrial

Plant represented by the coupled views. The

P
ol

display different views of the Industrial Plant

3

||rn E coupler automatically refocuses the panes to

based on a selection of an object in any of the
panes or on a manual refocus of one view and

iy

on the predetermined relationship for coupling
the views. The Coupled views represent different
domains of the Industrial Plant or Industrial

B Network e.g. real-time monitoring and

Q00C0oCoRRO00C000000
d

operation, configuration, debugging,

O 60 0 0 500 S S — G BE0

[y

Fl maintenance, scheduling, asset management,

documentation, training, simulation, physical
construction, material flow monitoring,
programming, interconnecting function blocks,
performance analysis. The analysis may be
provided at different points in time (now, past,
predicted future) and with a different spatial
focus (parts, whole). Coupling different views
greatly reduces handling effort for building and

operating Industrial Plants.
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A computer-implemented method includes, in

one aspect, receiving a request for a spatial
analysis of building behavior of an entity within
a building facility; retrieving building
maintenance information about the entity within
the

information model for

building facility; accessing a building

the building
identifying a portion of the building information

facility:

model that pertains to the entity; and based on
the retrieved building maintenance information
the the
information the
analysis of the building behavior for the entity

and identified portion of building

model, generating spatial

within the building facility.
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gfgio] 9] | Virtual Building Browser Systems and Methods
299s US13/749228 29Axt | 2013-01-24 | 71222 | B
SN H S US20140207774A1 ZINL R} 2014-07-24
il Walter; Mark Davis; Dale | He]AE]
Systems and methods are provided for a virtual
building browser with a viewing module
displaying images of visible elements and hidden
elements, a searchable, relational database
configured in a (COBie) compliant format, a
= : query module, and an interface tool for
|| Wiewing Madule 101 | Searchable Dntabase 106 . I ) .
| E‘:::--m | :':;“ [iﬁl:fnu accessing 'buﬂdlng. 1nforrna‘f1on' management
L. L (BIM) data in real-time, monitoring systems to
| fTM. R"’SE., b manage facility assets, integration applications
:“— LTS linking the searchable database with associated
ery Madule “enstruction (poratioes ! . . .
rﬂ u:,n o= mm 1 | Earkrmar o g format | databases, peripheral devices, and user devices.
B &'""J "Er'..!:m. \m— In one embodiment, user devices are iPad®
1= b ' OF| tablet  devices with GPS. A computer
i
o e implemented apparatus for a virtual tour system
T —

Apparasus for @ Virtual Tour 180

is also included. Steps for providing a virtual
building browser, a virtual tour, and for linking
LEED data to a virtual location are included
with
medium

plus  computer-implemented methods

computer-usable readable storage

having computer-readable program code

embodied therein for causing a computer

system to perform steps for a virtual tour,
information

displaying building management

images of locations are included.
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The progress monitoring method is based on a
path  method (CPM)

comparisons against multiple possible outcomes

critical and conducts
utilizing neural networks that classify planned
progress at specified cut-off dates during a
planning stage. The classifications are used to
monitor and evaluate actual progress during the
The

techniques generalize a virtual benchmark to

construction stage. pattern recognition
represent planned progress based on multiple
possible outcomes generated at each cut-off
date. The generalization feature overcomes the
problem of variation in the quality of data
collected. Patterns are constructed to encode
planned and actual progress at different cut-off
dates. Patterns are readily manipulated within

computer programs and substitute for

photographs, which are not comprehensive in
representing the work status of interior and

hidden parts of the under-construction facilities.
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SYSTEMS AND METHODS FOR CREATING AND UTILIZING
HIGH VISUAL ASPECT RATIO VIRTUAL ENVIRONMENTS

Eddis US13/456973 A LA 2012.04.26 | 7]&2E& B
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=99] Macura; Matthew Joseph Aa]AFE)

Loveland, US 9]

(> S

An interactive virtual method for manufacturing
plant construction, planning, design, touring,
and/or management, the method comprising:
providing a user with a first interactive, virtual
environment comprising facility information and
equipment information: proposing a question;
and navigating the environment to obtain
answers to the proposed questions; wherein said
method is a computer-based environment
comprising a high visual aspect ratio and
wherein  said method does not employ
computer-aided design.Additionally, a method
for creating a high visual aspect ratio virtual
tour, comprising: collecting a plurality of first
images of areas of low detail and a plurality of
second images of areas of high detail: stitching
the first images together to create a plurality of
first spherical-format images and the second
images together to create a plurality of second
spherical-format images; combining the first
spherical-format images with the second
spherical-format images to create a high visual

aspect ratio virtual tour.
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The invention generally relates to devices and
methods for displaying a sub-section of a
virtual model. In certain aspects, methods
herein involve determining a portion of a virtual
model within a user's field of view, determining
a maximum load value that can be
accommodated by the device, and displaying a
sub-section of the virtual model based upon the
portion that is within the user's field of view
and the maximum load value accommodated by
the device. In other aspects, devices herein
include hardware and software that cause a
CPU of the device to determine a portion of a
virtual model within a user's field of view,
determine a maximum load value that can be
accommodated by the device, and display a
sub-section of the virtual model based upon the
portion that is within the user's field of view
and the maximum load value accommodated by
the device.

- 142 -




~
iz
Np

a
<

2.4 7]

A
7FA1 8t

=

°] CAD
=i

T

=
[}

I Al

A

|Edold SW

A= BIM 71wke] A4

;Qoi A

= 71—
<]

g2, adelmeo}

7199 E0°] BIM HolEHE F4o= 3D A4 AR

J

ks
2=

=

Aol A3
N

3]
AlaeolE #d

Gl
=]
=

B
b}
2

8-S
o

E
gl
T

2l
&

3T
=

T

- A Eofel A HG A

e
o]l SW+=o] &4

O 3D 2d¥¥ tolH

0

il

W]
=)
el

HH

O GIS 71«

Hlo

™
w

g
o7
o

o

ol
N

e

o

3LA
=

7194 o] A

kg A

O 1A AlEHIA 7l&

0%

g
fite)

oF

o

N

o]

PN
=

(E
- 143 -

o)
=X

&

[e)

) Lo

o7} =
He w7

-

=]

°|
03D 2dd dHeo]H



PART L QIEApgt
= = e T |
=5 2 A e 2
L = (TEL) (Email)
227|2 SHE " oiZigdc ) —:.—3#7I°*(¢J, S27180 ) ekl ), |
SEZIE ) g3 ) g€al( ), FIEK ]

PART I H|ot 7|= 748

N Z9E 2=} ALE dAAEAA 2 ALAEGH AL 71F
(E HE A8 IEE“ ]E:I EW 7:']Ej
Hy
ZEER | oist HolXIel ZIzR RN TR HSL 2L HRsS %7}
SICHES)
:HI:}‘_
EET | orxiz mjoiRlel Zle EE0IM SEE SUSHALL M2L BEED =7t
ol E=n
! H2t 7120| S0 20| TE 248 S FY 29
T Ty ) 88( ) MR ) ESHet bed( ) B2l OO X
CHAF ZE29] TRL (Tedndogy Readiness Levd) B
Ao AL E;Pgni_l meE 2o . A
| vioE | D | EE | | LN TE | A Foer
| | s | B RSP ET U |FEE e
7Hs = P | wst W | @t =
R | L] O] B | O (| | O
298]
o HE A HotS= 7|20] S8t FREHS FMGAL, M2

2] AS2EAA I
g £ A s

e
oI

I

=

2 ges o

<

© AA7I=0f0lEE - A A I} SHAE
Lfa7l=sf A #AL FEF

o A=2WEEH s EEE o7

<13 268> 7=

JIEAL A =
oS4 FA

A= 00| EE £

AH

HIZ
A=

49 TAMA

- 144 -



PART M. AL7j22] Z=

M=

7122 ol

AL =

e E
GESH)

qMQ77|E

- lze HEFIHE, Jze &

[= =Ry =: |
CEEr

S7IEH

124

20|

3T

g3 o
Hizyae

- FRAEE MEE

1A}

[
H1

=
ro
i
il

t

4R

[

e

| e o

ok

Ry ]

5]

G

- B e A
g FaHE T

- Simens PLM Software(USA)A}, Dassault SystemsA}
i glow o

9] Geometric modelling kernel 7]%

glojo] g8 gl

apige =& : AP0l BRH JE(EE FHY +F
FeHe= Iz

AP seliFgs) - d7HEe S5
EFIE Z/=0l HE =0 Lior AfF S5 EE X 75 SO Lot iz
HEHY : ESH(IFNE /2010 HESHS

<O 269> 7|& F=A}

[ S )

o ol o

r

ok

0

L5
3
i

il

i
ra
o

HE
rl]
0

it

f

-

&1517) §510f

Hol=o] His &

fler £ 7



243. 7€+ £A

O 7] &8 FAF 18

- ZAHE AA AEYAS Y3 ZUHEAAE AEHoA ZYE U o=
g Aol AZE O MEAr]ES fole], ZHE QA SWRA, A, A
T 5 BopEE JEFoRAE AASY S

olmd R H3taA

<a¥ 269> Z&.

= 12+ FAF vz 2014. 08. 30

- 146 -

e T F 13 AAA AN



0
Wl

Ki
<+

<E 2.15> 7|&

r
L I PN
| < Te)
© ™~ © o o — N
<t du . 1
~ | = | M R
~ | S -
oo | = n B - <
o IR T TR < W L S |z
o | mo n N — | N —
T |y P jw | | W s | lw " .:m_ | W
& | G0 o | MWl =@ N o i ~
of E I R - ~ | S m |7, o w0 u
ol Bl gl 20 R N N R N I PR
- ol = |= o — = — - n (o
dn 0 1o o = % < < o |n..v <0 oK m _MN Bl = = - _w.
bl ) 0 mREN| o 20 | 0 | S | o =l " 3l ol | &
~| | o o B DY = | = | H o H o Rw £ 8
o &0 0 |®0 Sl 2 < | = | Ko -~ = =
o | W< e = | 5 | o | ® 50 | | | O KO 30| W0
Y ol o | | @ | o ad OH | = W< Bl KM ml
B U 215 3 4| M8l E i
G| B = W |z | K| & U w® | Il
% | u o | i e 1| z | Q
@ | I WU (H < Wy | M w o |= A
_M_E ol | P
— - Hi
_ M ooz fl —
i ! L ™ K | 3 - zl =
= 1 - O Kl = = .zl
o R m Ol =15 = yE TS = ul
_“__E.JH Hn K0 N ~ w @ — Hu._u._ﬁmA_.___ Iy =
0. ol il = 0 N m =0 = M0 = H[u ) < ol
o < - Hu 2 N _u_”_._._ ~N zl o — A
_._._._o ﬁ__._._ < __OH_ < M M:._ IOr._ _”__u._._ N M:._ _|W_
o ~y < Ry

- 147 -



A3 AFANETHA T4

3.1 Hld % &%
3.1.1 SWOT #4

3.1> EHE A Ea|o[g L SWOT &4

Opportunity
- 0fl% AR ONEAIY St R AW R|E
HE AZY0|M 20te| B sw

- HEEL AEE 2E = EE

A
Gl == R ACHAE =t -
= SWHIEele Dl HADE AUHROR & || | 205010 Mot S a0 el2t o2t =83 Hah

EHE ilol D= Lt Wt sE ZoM S EFEHT2E S S UiEez ERIH2 = JIEEHESWAILIZ0| F¥ol= EWE &1
= g SEHETSEL swWillE SELCHAUNESZ A0 2 AEE A= 2
S| i ret=2 st A2 B =) SHEH S| ZM= L&t AIHE T =HE =o SMAZ ==
= HAEHD FZ2] 4D AIBYI0IA 243 T 2|z SwHENH 75 TEHZH |z BR AZE HIEe= 21
27
=
- UE AEYoIE N2 ZE B3R = Ehz0F2| 3D AIZ2I0E WETEE HiEt g
- SUE CT Z MY =otF B EE ASHOIE swolle B
= JIE swHICISnte s2td H2f SHE TUE S AE ASH0IA sw e
HAE FEECZM, AME 2= ZRE S22 &
ol Sdl= &=

312 5% 44

O AEHOE A 8 F 7
- 54 7M1 ZHE A E Y o]H, Virtual Reality 7] %
- AA 287 d(0GC(LandXML), IFC, POSC/CAESAR (ISO15926)

- 148 -

S5

-



- Al Weld dAd/dEHE The

control Material & pre
Equipment | | COCEME | Coees | commission

Process Simulation Mode!

a8 31> 44 EWE A ZEole S

Wz vt g)44el Dassault AFY] DELMIAE CAD AZE9]o]2l CATIAZE
Z7d¥ CAD tﬂOlEioﬂ thaf A ut AL TA A EHo|do] 7tsdte] EA
CAD AlEelo] F&5A4S Hlojd 5 §la, DELMIAZ 733 & Sl 7]

s ol dAd A]%AV} 48 = :

o

al
}= thoksl AH] A~E customizing & F

TA ZHEG AL AZTEYOS  Intergraph®  SmartPlant
Enterprise suite<= ISO 15926 Standard®] Part 1%¥ Part77}A 9] 7|+&
SHeta Jerng FTHE MAE B 7 LA o HolEHE

FZo] 7}534), DELMIAS 2& 7bdds 78 750 gl

Agents &85 fdAHAAIEH A 7HA S 1 3D R Agent/dE =
sto] ZAE AHAA D Az gk A EH oS Fal Y 38 F <
44) Intergraph,

http://www.intergraph.com/learnmore/ppm/engineering-procurement-and-construction/what-is-is
0-15926.aspx

- 149 -



/\]/\

wl
=

AL dolsla 2 T A

CRGS =
iy e IMI WO AR o o =
T 0 L B gy i
T 2 T o B "R ol
x ° Mo o e JF FL I ]
ad JMW_ w < ay ~ 0 )
ake i oy o o By ey
o 10 £l T % o . X
U —_— —
M- < = = Mo 5w - T
B i< o o o o o X W -
il 7o - _ ™ il UH._ -y —_ "
B g D < = W do 2 o Gl
el mme —_ EE OW s < = o — - L =
¥ #i X N w o = 2 R
H Y R w8 L
] << _E, ,h|o <] N K| le ol ol o
» o I = NN o = o i
5 < J J_,NO \a m o ﬂ
: y 3 B W %O - Mo N R
% T oy m 7 Mo =% T o—
2 mm Oy e L_L ‘;IO_.ﬂ 4 ‘I‘Vl‘._ ~ J:Nl.._ ‘m/ﬂ
#oow o T N T T %5 w
oo ] B R o) T o o = =
el T on o X y T T oy o
S TR T T =
N 1] o= W) i DN
e a2 ) ~ "o X Mo iy
e T < Eﬂ = wh 1rE EO ~ —_
poie D N3 o O"ﬂo = OL b ) <
Gek Gy i - = o ~ < = s
A Hn G A B Ak o |
2 M z KN _ W O
BE ™ ~o iy ™ _
- <° g = o 2B m Ry W
W Gl = 5 er o ol
mu,m_% M Jl ﬂ_w% %1__ ,_Ir.” = KO ~ A_I :.L nmE
v 6:d : _
" 5> gm oy s aw wow
o= g =z ® T H M
Y T~ o B sl o T =
~ i~ o A K o W gt X
= NoOX9 90 X ™ Njo =
T o T T T ® < G <] T
_ T " X K N P w0 on

mr

- 150 -



e EAeE Aol oyt A ZHE Aoy 4

Nee BAT 5 de AF T T,

S 2T 5
2 oA S
=447\
MH|A AR

gE

+ YN D
PEEEL
9| 8}|2| EPC
PRRE

il

<% 33> Al ZolM Y 57 M4H

- AAE CAD HlolHel ISO 15926 StandardE #&3ste] ZFHE A3

Aok AA x& HolH FFo| ZlsafoF 3.

- GIS, BIM model % Plant facilities AHE F=3dtal a3k HolHE
ste] 3D 7N The sk dxE A hEste, A <kl djell A
o

B2 golHr B 9 & LS ¢

.

x0

as

b

o
to gt

A

A4}

A
(e
o
=
lo

- Construction machinery asset2 T=3}o] dAAd &+
& #9E& animationdlal TEREI} FA FE 5

of 3t

ok
>
30,
2

- #9174 ohube} A4 % 5g] WS animation ©] 7hsele} .

- AT AA B ol AL P AT A wgsel §4 AF 27
FE AANOE dFaE ABdolael sbsdok T,

D A A vhRAS FAke] W AT/1%e FAF 2As AR
Wl b aok @,
- AEAel g Wel A AGF, UM A A A5 B A

S gl Arl Ased olEHUA A FHE 5 s

sl
e
~N
olr

- 151 -



o q
Mo WA P o o
iy op o ay e rxy ~  HiE n Y
Ny "I o] o i (e of ™ _
= S KR of I B No ﬂm
o wg T ) oy o M ur o/ i
o xﬂu Ho of O N W = m_f_ N = =
o BT W & % S op i
FHo == = 9 = N Mo T
o el TomoE = I G w|
o o W - LG T M = m ww
» 7 — H
T zqo,ﬂ gmoof W 2 Bﬂo mﬁa m_ = N
3 T_ E_ JNAI ol ,OI oM ﬂﬂ T 00
- Y {
o B I % i T mw A
w O =2 -0y o G " o
DU A ¢ N &
— ) -o
oo N W Mooy L oo 1@ Mo z_m oo on 7
io] @%m«%@@ﬂ_a o w 7
= Me N~ =3 H [ o° oW T
2 N oy of o o - O Mo E
~ T o 2 — T z B
— o wK T Hn = X o o
o= = o] I oy X op o 4 2= I
LA EWM%% o T mm_%é.wr
—_— —_— N S ) Jvﬂl
5 B2 e Z T Mz@ﬂl@m
SO %%MEHW a@ra Ewuaﬂ 5!
: — ) ~ a7
CESIECEEZE TR LG :
A W N w < R oL b =
4 Wi TR T ‘lu_ ~ JJ UH._ EE 3 ~ o 4 ,ﬁ :i =
mr AL ~ < o< ) oW x0T Njo
| R X oF o | X T
_ o oo i
O _ L TR e

1A A

9

o] %o]

A2 2016.02.19.(

- 152 -

A,

5 %

2

I AAFLEZA Ul di7Ifde V=

7}5-46)

T/F, 2004
46) ZA3AF “ARFARQLT 5




Fu3s ae arleel

EEEEEEE

<3 34> AT Lo 2B 7t Fa

3.1.3 Vision
O Vision A
- ZWE JPAAE FolE E3tste] o] WolA AALGA S basic design
of digt 7MAE FAES AlEHCIHE FEH8to] FAMH] HA 2 37

S 42 10%9 Zas 24, EHE A At A ws 23
20% % Ad ZFWE JPFAA ICT At A1 FEete] v eiatal 9

- A HEE 2 A Y 77 T oidE Al ZHE A 2
E ZYEL VMo ZAE A Fd g SExzzagso] s
HolAl Aol Hawi &&um, FEAFEREe] ofy g, AAl, 4,
H7le] o2 FHE AT AAA dde] FHE ICT EE0°
AB2EHA B HoAM S ZHE A Vs S5o] 3 TA 4
deted dxsE A

- 3 dHe] FWE ICT &5 v o= A g dEste], 5l
AEe] T FWHE A x4 Hoju aF77Ex] 9 &je] dd FHE 1
ol AEstEd dxdeE A

- 153 -



O Vision :

S9E A
dola 7le g1

(0
oY,
o2,
)
o
o
i
Zo
e
B
i1
i
=
[
N
o>,
R
(0
>

OjEARE] L= 28 TG A EE

HE 7448 A=dold icT 7= 7HE

HTIZo| 7% !
Ao}

<13 35> dM ZEHE A|E&o|lg BN

3.2 Y471« 4 AAH L TRL 5X

=

= M d= 22 Vle AEs

s =T
<E 32> 7l ASE
s ZER M%) & 7le4y
ZWE ISO 15026 =2 ISO 15926 EdE My Ex 2EE
Sy | ¥w pa/eg 7lE | HANERY I3 HEel 1SO 1592601 2713t

- 154 -




EHE D3 MHE HEE J|E
BIM/IFC =& & BIMIFC EAXEERA | BIMIFC &S EAEEE e
HE He/z8 7 7= 283ste 7=
ol T=
OoCG 24 EZZ=GIS ocG Zaal

EEEET

He|/28 Jls

FaywEoy Il

ISO15926, BIM, OGC=2| 37t%|

DUe HEE A BUE

= = —
Al gl olEfol A EZEX el
Yo S3t at7] 23t

ut}

o
[LErSY

=24 pUyy EZEDY o A7of HA
s3t 28 m2| 72 71Z2] 1SO15926, BIM/IFC, OGC
A 7= HiolE{7} ZAHE EZ A HE
S5t ozl ¥y 2z HatEolM S35
Mot Al 7% 225 DM 2t 2E
HE 7 24 £ MaMe
HESE 7|5
ZdlE AM AN HE | ZAE Ald AM #E A
ZE AlM 2F ne| 7= HE 28 7%
e E{ 1 2 ZolE A|lAM ol o= di Eol
'” I‘I ._I'El—l 7|E %?_H_ A|A‘| —T'—A|» ol_lﬁl:! = ! — |Exoo = T =
oo At o | o 280 mum MR 28
X i
=S oE tal 7|§ Elgl 3‘,;|-E| 7|%
3D EE‘IIE.I Ef ) _
H|o|Zo£J;HT obj ZEz2l 3D Exzd2l HolgE
P = = =
ssaz 7 HANEDY Iz sHsalsts J|2
ZHA 0| watM Cle Ut
=X XUMR 5= | AP0l MNWEE Sob &Y
ZE Set™EHA x| F=H zte] EM TA BX EE
Zale T8t 28] AR 7E Soll o3t ZHM S UR[SHE 7=
S HAMBHE M LNE=E S5l
A 7|8t =2 7H 7S | 24 7127 S 22™ #Has
NERTPS 3D ZeolM PEHEE I
7l SR stmof o3t AI=, A
ZoHE o staf A ZoHE Mu|EX W2 | MR Al M 5 s 22X
7% "ol 7|s obm Y KRR EAS A AbSHE
7|
o oA of = _ o M MASl 7|A EA ool 2
- GIS7IE 7|A ol2 | 7|3HlolE{ 2 o3 o
Zale =g ) o|25t0f EAEQl 7|A
— = 7= EAH 7|0 ZE TS < S ST
NERTPS HolEeE o=
7l Mu| Sof Bxf 242 S8
7lgh 2% 24 | 2% UEYA 24 i E o .
O o | BFHSNAEY Tnne o 25 vesdzdl da
=TT = AlZb 8 B 82 EMstE 72
ZolE Al A Al ZgE
I ——— ZolE A MA Al ZAHE
) TETTE TS | /x2S Ale siH S nest
Mu| six| 2lolo}2 | 2lolofR wHx|l s | T T
Ry = ~ ~ ZME M| 2o|otR z[A 3}
™35 7= 7l 2
7l
—— SAESF AlgaolMd ZHE SALEFE D=
== 7l T AlgolM 7S
E St B | = > =
inli ZelE HA O] 25 | ZHE HAAM A 2255 &
7|t ) i o g
A R 588 S AN v 2|E
| S A= . ZoE MM & ZoHE MM Al I3 &
Algaold | Fu|2A AlgaolM Pptatatadiy e o com el ol
I P =2 oF 7= EF 2 F2E oSsts 7=
= = ZHS Teist ZHE | ZHE AMo| LR A 28
HAM HE A Mool Te Ux U AX™o|
AN 2 J|E e v 22 EASE J|s
ZoE HMAZ Zale AN HA
=28 Al 7|s SeHUN ME 7S

- 155 -




Ty |r_._._ o - o__._._ o) "
80 2 = — < "
= |70 ok M PRt SR ol o -
OH ~Igr o_eo_mEWﬂ _”__AM._HO _i_._umuAl N
=] M R I = e I T o W2
mom N (S RN s g [Pz |02
< o= W gm | M =) - |© S oo |gr KTUN
AR RN E ] R o RN
o S| K2 [ 1 — _un > < = |Ar v o N
%@mngAME%q7M@4E%%A%%+4@
BT Tl W ey KW SRR a W =< 3T 5F
dr._ ﬂ./l _”__u._._ ol W—_._l_._ 0 K | o < = T ﬂ.l Tl Ar.__ 3 _.__o [} A_._.: _u._m ﬂ.l 3
|57 = -, T||— 1 = - M= L e T
= < J_A_x T EAIN_%MMH_.OT ERNERTEIRS R =
KRB _fgn o W™ g Sl W 8IS gy — &R ~ i
ek A T ] O SN e L I T
Fialr Eemiicpdel | F GEG
A0 r|KO L e BF |0 aIHR RN [p3s
< m 00 ol | Ty 3l W 3l O 0 Rd 22
W owr ([
N Y B W =
oSl W J i Bt T
W |- K KF o = NN R0 _ 4 > .
=" T | B — e W 7 O < I
film — ot =) 528 R G =0 w2 Rd = -
W T _ K o K E o o~
Wz _ NN Ao me |3 o |m
T 2wy KOOK o) R e s Pl _J_WE ° Az__ o < =< u.____ "o G
=0l T ! [ o T <l 7 &= < IR
M e e B R ™ A Tl o 51 2 W~ H ~
ofl = — oo = - l
= & HU ™ = w/rl o3oR O Ho < W gg ™ = N L Rl
T KO T U Rl | g T
o Bl N ol K0 i |Ar._ Hn < |_A._M._ W 3o
< | U o Sl =T
20 4 . -
RS Rl X I T
- — Hi ot AR Y AN
o < B iy a8
ST EN UE2 Bl ®=
T o T o M |- <
w| ohu < =) H o = ~ = o0 ~
n_._uu_.q._._._ Xoﬂ _._.__IA.ll E_o _A.n_wa._
oy = 2 I A |Q k| Hl
N Hu H = =
K = 0O
(ap)
u_._.._u_ = = |
al il e
= W o
Ko D il &
Mg X i
| < rl

o

TH
<
N
..wmu

Nlo

< R&D Y=7F A

o
i

i

o~
=

- 156 -



<¥ 33> ZHEFZEZo0l

0

HS FZZoF Y

1 ZHE M St g2 z2Ha Jjs VY

2 Ad EUE JteAY o AMEY FrUAOM Ts Y
3 dd EHE ST A AlSEolM J|s Y

4 ASA = 4D AlE30lM J|=

5 YA /etd G ek 4D AlE2fold 7= JHY

6 tetsid 4D MAEE J|l= Y

7 ZHE AM3E 224 2A/EIP|E Y

8 ZHE AMIE 2|23 goP|s e

9 Agh/AAET =M 7= e

”‘ EEWTTRTo 1000 2T 7|0 BM HF

—i‘ SAMEE FA B8
“ S AF e OH/BUE DY 2
”‘ WEE AR DU TIeY T Ee

U5 YR Tl =Ew F4

NS 4T Tiw Ty

WEE LY TRR S

S3W #EE AT TUY EE

Hal B2 A% was

§AE Hg W oHE By

ETHEM ST HY

“ U BM, 0GE IH IE T2

EMTFC  ZWE E= ME/2E Aw

OCG S§ SE6E SRV ITSE e

= SUIHEITEE T TIa

WUS A =T GOE AT Ve

30 B9 =T HOE =W 23X Ta

EUE ITH=NA T 8 2T e

WUE YN g

GIE7|E 7R BE Al

GE7|S &8 22 AEHoY

gE WA HONE AR AR

BHISY ANEYOIM Tie

#UE YIS EH AT TIw

WEE WYNT MR I Tle

AlZ 22| FHaAold

7l 20

BENE SUIETE

WUE TIWT MDA NEAYS

FUE HGWE DY WUE =8 g

30 HTL Y UEY FE TlE

30 SAF Modkup TIa

<a® 36> 7l E& ¥ FHZOk

322 AL 47|<=(CTE) 44 2 TRL 5%

O ANerT|E FH

- 157 -

a2

ZE AL st Y
& 2oy Js g

E7IE 714714 of
AHEH FgLAolH

7| = e

- SIE ZH 4 A

=204 7= 74

AEA2 4D AEY
0} 7i=

A/ EES 40
ll'%ﬂolg 2=

Ay 2
7= g




E 34> SAY|E B8
No HAlAY|e THY
No.1 ISO,BIM,GIS & ZRAMEAAH 7t
NO.2 A2 2 dolHAEN HE 7|2
No.3 ZdE 74 AX/EM DB 7= 7|2
No.4 ZHE A3 JIAM PIMS = 7|=
No.5 Zale sogEndal bole ooe 7|2
No.6 ZdE 9 5z AM =24 ALl22 ME 7|2
No.7 ZHE FANE 24 9 No1E 7S
No.8 ZHE AMSHEZZNA 2N J|=
oo | TBE ol luel BUE Adod wd ALRI2 P&
0. PN
7=
o0 | Aol S olelE AR NS EdE A4 o #d
- 2 pe 7|a
No.11 ZHE AMo™ EH Jakst 7=
No.12 ZaE AMuA 9 AM =M 4D JIA 8t 7 =
No.13 ZC A= o A|=HolM A8 7=
s | EUE A4 oiel 38 A 0w 4D ofefo[d
o MX oo s ME 7|s
o5 | BAE A4 oSl 3 ¥ AN, egFE 28 AR2A
0. A
7=

g | 2D ZEEFHO[EE Cislo|~E o8 JfEE U 4D

- |:|H'—o-l xﬂxl- 7|E
No.i7_| BEAH, MZ ae] Aol et 4 I A55 01S
s | 22 38 € BUE v A Tx2o0| that orM A
0. _u.47|-
No.19 ZAE Mol e A A AT gif 7|2
No2o | EAE Ad oF Xl SIEE o Aelxje] wchof 2
- olMA HI} 7|
No.21 ZAHE MANE 3D - 2D AN Hat 7|2 |
No.22 AN ZalE JIAAM o AEA AHEU oM J|=
No.23 SR/BFA P8 4D AlE20lM 72 N
No.24 e EEEE e

O AR 47]<(CTE) A4

- 158 -




NO.

o

H

T

o |'E o

— |'E ol

N |'E ol

@]

@]

olof &t =717

NI SO MBAGSE
ol 7}

JENESHoZM E

Ol =of o Hol| 7H LrA| 4 A
HIlselol?

o [

b

o

7| =0l FAtEHZ ol M
=HEEMN L= =T
?

> 2
2

%o

ol el el o[ EHZ of A
1227|071t
Aol g 2Ry
HoldeEM5e

o=zt et

I

N

S

ek ofr 1o mok ngy

0z 0x P o N

o o g
N o nix

Lid

oo o
Mo T

£

CTE)M &

o
0z
N
>
o [0

Tt

(@)

(@)
(@)

(@)

(@)

@]

]

@]

O

NO.

w E ol

~
o |'E ol

o |'E o

~

o M

© M

o |"E Hoh

— I-'E o

N |"E Hoh

o H 4y

~ |£ Hor

O
O

@)

O

O

O

O

O

sl S o)A T)

olof &ts =717

vl ol EALSE
Eelot?

JEMEESH e 2N EH
O| =oilof Hof| 7§ LA H A
EIlEelo?

n

f7]1 &0l FALEHE ol A

7
== SN S =0t

> 2
9 o

3o
N
)
x

N
r

nek ofr 1o mot
mo 0

SO0 koY S
N

27 Joi 2 rloe

Hooxrlo ooy

rirofr 44

0z 0x B ol
N

ue rnoon J

Shit
ol &

==
>4

]
o>
N
>
to
/l_z (e}
O
_|
m
[
0x

2
Bl

O #4847<(CTE) 55

- 159 -




<E 36> #HeAI|E =5
No. ey HZM02 R 2Z TRL
CTE 1 ISOBIMGIS S8 2U2H 2 H 7 2ZEZ O TRL 8
CTE 2 TR 3 2 ool ME HE J|E 2ZEgof TRL 9
CTE 3 ZWE M XA/EM DB & 71E PEY=R TRL 9
CTE 4 ZdE AIZ 7t PIMS 75 7|B 2ZESYof TRL 9
CTE 5 ZHE SEEEZzA dolg g J= LZEL o TRL 8
CTE 6 BUE ¥ EE UM Y A2 M s PEY=RY TRL 7
CTE 7 BUE HMHE 24 U NTE J|E 2= Egof TRL 7
CTE 8 ZUE AMTHERMA BN J|E PSR TRL 9
CTE 9 Ze AMBEE 2 HM ZH 4D JHAE J|E 2= ES 0] TRL 9
ZUE 7MY ool STH 2 v 4D ofjulofold & FX} Teo =
CTE 10 ool HE 7|4 azedof, ofF TRL 9
BUE AN ool W ¥ AKX} AR 28 MERA -
CTE 11 i Sla h | F= A L= EZ 0 TRL 8
3D ZelE+H0jEE Clufo|~E o[g% JIAEZEA 4D e N
CTE 12 o AE J|a 2zEd o], o F TRL 9
CTE 13 | 3HAE, MT =l Ago MaN 24 o 285} 7|3 L=z ES O TRL 7
dd =9 ¥ ZWE du], A=z So| Fx=0 it ey =
CTE 14 | = . 2o} | wEEel o 2= E90f TRL 7
CTE 15 M BUE JpAHY ARH FHRYAOM J|E L2=ZES0f TRL 9
CTE 16 siRl/atA st 4D AlBalolM J|E JHe 2=ZE9of TRL 7
CTE 17 Al T B 7S 2=E 0], of 7 TRL 7

& 4<%=(TRL) @¢AE &%

- 160 -




<E 37> #pNRLTV|E M= oA H S5
o 72| o Hy Bde ABolE JEnH | smegof
= afolo - AFZE AME ] H 5t/ 8
R ey o Ao RSESE= )
" ol AE 2E TRL 7
ofdAE i i i i 5AHA =
TRL | 1A E | 2Rt E | 3R E | 4Rt E | LT
ojlAE ol 2014 | 2015 | 2016 | 2017 | 2018 | 2019
No. 7y
CTE 1 [ ISOBIMGIS 58 === He [ 3 4 5 6 7 8
CTE 2 | zid#= « clolExsty ZE 718 | 5 6 7 8 9 9
CTE 3 | =Z#E 4 Xia/E4 DB 7% 712 | 6 7 7 8 8 9
CTE 4 | EaE AIZ 744t PIMS 75 JI& 6 7 7 8 8 9
EHE EgdEzdal Ho|E C| &l
CTE 5 -2 dlols el 6 7 7 8 8 8
7=
ZdE o EF AM 3F A2l
CTE 6 Mz o|s 3 4 5 6 6 7
CTE7 | Zde gass B4 2 W25 718 | 4 5 5 6 6 7
CTE 8 | Zale dMzad=zMA 24 7|2 | 4 5 6 7 8 9
EUE AMHE ¥ A4 BH 4D
CTE 9 LA B 72 6 7 7 8 8 9
EUE AM ool Y Y f R
CTE 10| 4D oiumlold 2 Hx} ojFad XM= | 6 6 7 8 8 9
71&
EHE AM ool 3F 9 =X,
CTE T YT 28 MERAL 72 S ® ! ! 8
3D =2 E+dofelE ClHlo|AS
CTE 12| ol8% 7IASZHA 4D o Mz | 4 5 6 7 8 9
7l=
SHAE, NS =t Ao 4y
CTE 13 o 3 25 7|5 4 5 6 7 8 7
A8 39 4 ZAE Mu|, 72 59
CTE 14 S0l st orxA o} 5 6 6 6 7 7
CTE 15 AN ZdE JtaAN oA H . 6 6 B 7 o
FHRUHOIM J|&
HhxH /S o BF Al oM 7|&
CTE 16 v iﬁjmlgﬂ 4= 5 6 6 7 7 7
CTE 17 Al RR/E T 2N TS JHe 3 4 5 6 6 7
3.3 T /MEHA +4
331 d7/EFHA A AA
O FX U 2 AA
-2 A A1 gseE AR FHE, SW oY AW AR,
g 7IA Aw, 53 2 BAS sl Vs 71Ee .

- 161 -



Yzeh SW TE 7% 1)

a4 9

|

A

3 o

g7 ol 7]

=
=

AgAoE SW ol e A 718, vl of

= 2

Ko
= .

AAAM

=
=

332 7N EHA T4

i 7HEeA 24 7]

3

% 9

A T3

=15
=

golAd SW 7§

sl

A2 7

= 3}
o=

T
T

AN e =88

- 162 -



<¥ 38> AL N FHE

| M

B0 15926 2RE W= HE/EE Tl

BM/IFC EWE HE MEZ/ZE e -

OO Sf EZGE SR HE MEEE Ve

= CETAEET SE ME Vi

#8S NGO 2H HE 2 Tl

D BN =F GOE =0 S 28T 7a

SRS TTHEHY I S0 WE Ma

W3S YINE e

GE7|S 718 NE T

GE7|H §F & S0

A WA R =T T

EHIZY AEE0M I e

WU HQM=Z2E AD VI

WUE DYNT THIE BT Tl

HEMZ U ZETw

WEE TP A RS AEHed

#AE JPEE EY UHE 25 Al

3D HE HY 05U P I

A0 =AU Mock-up 7|&

<3g 3.7>

et
@i
ol

YA/ 2EE S 4D
M%ﬂﬂl‘}; A=l

7hddd 4D HA=

HMEH B
24 Ba/EIE
]
zae Adzd 2| I
A3 HP|l= A2 W

- 163 -

3 4] 247 M 2

dd SAE | 4 AM BHE Agold JE Y M5 AS
£ At i
o |Eafo|M 02 Ad SHWE AZeold ZHE MEfAH =ik FH

I e arob 42
|§ HE O -

M =mage | -1 ZHE ARG e 53 7= Y
U Ad EdlE JtAd oA FRUAOH JE
A| == 1-2 7| gt
L | BUE = =
B 7N 1-3 AM ZWE ZH MA ABolM 7T My

HAM Zaje | 2-1 AlSAHE 4D Al28olM 7=
AR P S /HAS S 4D AlBelold 71E et
M Aizalola ial A Ao ot

_ ALS{ A SN 7l 7

T 7% et 2-3 JHAEEA 4D MAIL S 7= WY
s | 24 BdE |3 ZHE M g4 BEN/EIIIE Y
N | s 32 ZUE HMZH 2lA3 B[ AL

SM/EHIL J|& .
g | =S, A2 718 )

7|
SHEof sBEn




A4 ZHE 7H37AA A EHONA 7le M

#A F8 WS

=z
=

34 AlFIA F2 W& R FAMEH
o F

3.4.1 FZ A

B

f o] A

I

=

iz

A7

S|
=

Algdold 718 g FolAe= LNG7HE FHE

ol
o

|
=
Hjn

O

Nd
sl

N

il

~N

K
o

=
_&O

K

o
ay
{

NI
%

il

A& o]

Bl

0

it
=
K

el

=AM AE

A ol A

<&

o] =
AR

SWE= H

-

) .

N AA 4, sAEAERE FH o

boAlF- A ol A 7 s

_"

3

Ton

oj

A EA
Qo] Ag A

td =2 H

A

sted, 4, 5

°©

=
AEE Folas

A4
O ARAA FL WS

3.4.2 1M A):

B

- 164 -



2 Al o] A

=

=

Fol AdA gl of

°©

%L

JH OB & &

H](ISO 15926), A& (BIM/IFC), #2]&3HOGC)e &-4=9]

s

7

ol E o]

B

23 HA 7

e}

[e)
A=

Gl

2] 7 ©]
£+73 (IDE)

=
=

- A Bl B ol

(30 2EX A

O
=3

/A& o=

e
=8

=
=&

=

HoleH 23
-

E"ﬂ

=]

i

=

A A
L oial

=

=12

IFC 15926

o=
E W
E)
T
|
=

Ho

wn

AlEEold SW 7ol a3t DB,

i

p—

0

naa
N
22

i
—
fite)

JJo
—_

ﬂA_.o
o

el

1

9
i

1

=)
=

- 165 -

A4 EHE 7ML AEHNA 7l A

O AlFI}A F2 HE

3.4.3 24 F- A



« AEBHoMH ZEE TF c0EE E%H 523 + See Hu0S0 15926), VSBIMIFC, melget
=E S¥=HY golsHdols 1% HEE 9y 0G0 H4o| ZEHY HY =33 H4do|eHE B

« SHE {4 €2 ool 3 FHE HYZIES
ArgEE AlLbE|e 24T Ecfla MEold WY
¥ Row SHs o4 A3 USSsqAE Ha

International
Organization for
Standardization

- ZEdEdom agel: of 480l JiEREE Bo Susdy - EAEdoly =3 oSS s=a A AUS + Y=E Sesou
SersiE= 2UFHAEY BE A7l Hel 3 2RYN =S AY oiSeifold HEERIDEE E/qass Su=E AFoH SHES
H/HFgozy SHEHY ICT YefHE =

- NEAE 4D AEEelHE ATAF FAATE FAAN] wAA
AYHE AL sl o TPl MARE FAYF, AANLEY,

gule] ¢4 AF 5 BAL,

- 166 -



NAVI BIM Model Server 'll

Al by

‘i”

NAVI Client View
||

5. &

* Project Data
NAVI Model Server

-
\I
'

* Design Model

* Construction Model

* As Built Model Smart Touch
(Mobile Viewer)

-\
>

<% 3.10> A3 A E 4D Al E|olM 7HE £47)

< :
Seokyoung Systems www.quartzsys.com

RED =AM Eem SSTel

wE S Ad e |
I El
=) ; 8 SRR
- ':‘;—Af’ﬂ*%’ aj%’ FUEE P
S DEDNE WA Sim AT
2 AO)EIE oizk waa o5 EE
=J = = sAn AR SRATAON S
vy BEkESE LA SRR BEDUEEEAS
gy 105300 It
23y Ae-11-2
mANE JEW BUTH HE
WROMTE (NS DI EA 10008, DR 1003
S (AR 000N &AL W00 THAL 113,
[ TR P O D0 T T
Ha (WD WL dA e )
AN CNE VEL @Al TS (pE| 1000
BN W FEAL HA SR DR 0.
BY (WA 001 GAL 0.0 THAD dEE)
WE (M DOE WA 003 DR 0.0%)
T8 (AN 00F Wi 048, a0
MM (¥ 00 QA 00E pE: 0.0m)
B OWE) DU MM D0 (el 04
M(wE. 003 @Al: 0.0 (vl D00
(e LR A O ]
O (NN A WAl % e el 10060
AN (N ITGE @A 7.0, (NN 10008
DA (AR 3E4E, @Al AL (R 100D
WY CETLNAR SA 4R el by =
S ¥

ST seswns ) A |

20194 01 F 3R SBARE @Y
(1]
Al

w15 WA2Y. A Ch: 140 oY

mirii=m | =

<38 311> A SAE M3 g4

- 167 -



bt ol

file)

3}

)

A

3D= o]

220
ra=

bol aglatel AA )

o] 85

S CllAl

<3 3.12> ZH 2 AL 7|

~0

o

- 168 -






3
51*1 A{-gx}ﬂ 2I
E Ftehe7lE

Evaluation

Cycle

- 170 -

© ASRIS] AZALYS TH/H]S/RHT
M EMB 2EX|0] TN 7S
£ EqM Y=Y

e 1A el = F32,1,2,34 77}
xS Ty, 233d =0l

a4 A

©. Q9

0

of 244 HEEHW=



W72 : 5 S
2016 - 2020

UlH
gL
i
J

oM

Zep= Zjur

AlZeol8 7 O o ds7iid

<38 315> MA AFME U M3 ==H

O FZHA

Ao s Es =
%

HFU=23 =7 ‘ SUEASYOIH TE A TR

EHE A 043 2+
HZUAREEIY | BEBASIEIN | ZE HASTEIN S

O 14| F3}A|

- 171 -



oA

AT

E 34 5ol S muEE S5
“ee o susuums s
djA API 7R
SESEEEES | zmszammag SR
BEAYNAE i
| e Lt | | EECE L A H SEESYTE A
YAIWES = St
sepaue | Bhgalats
o == =i HASHE 22 L AHA Y
Bl
?{TrLH]UI‘é s
IANEE D
EHEHTISEE EEPMIS = YUY LHG 7 Z24 S PMIS gAEHE 22 ET | HAEgE22 T | | Zgsps=sus
| Taddeas - || = | AEE I . | P Bataaea
Y EANEES ~ IEERN.,
%EF';A%E%& 'klg‘é'.:ﬂ»?[%:l] HASHE 22 3 MEA M
BYEHATEE ¥
z

| B8tmamect | | gamggmay. || BR2pFzass | Aszacessn | [ nsmacessa | ((EEEgEEei
<ad 317> 1M & 7|s/da 2=EY

O 2A4 F A

SBE A HO| NEAZ 2N Fa= A=eoi
52 B AL
HE HEE
wﬁﬁm& > ‘ NEHE SAL7E
sAZAOEEHY | | WeTTSs0AZH | BESASAHOsA | SASHS22EI || HASHSessl | | SESoASHOS
| 54 || "eSme || F e || P || P | ERE
CFD AT ‘ cFo 7 T A
GASHE 22 3 AuA Y
zus s az sm 2 aZa0) sEz Az
HoiE 2 FE R aEsnE
e EEE g = T
CorMASEO Y || EESImMAS 2 assmcesss | [ wssacesen | (ENESsEd
SRR RERIUAE s | A || & | s2oiEl
O TUIAEA | o os e
2 30 S E 7hY AEHE 0 o aul A THA
sugss s SASHE 22 3 MHA T
BuE Jlusis TE Fhysy FuES Mg e
iz EaETazlE
| DIIEZEIAR | EaEzEds || MImERowmy | asSasessl | @ssdsessd | Wmgeozass
Nig =sus Es

3.18> 2M & 7|&/8d 1 ZET

3A| 534 A

172



HASHEZ2ED

g=zzs H
#

== |
H

INGTPA ZHEZ]
23 EHAEY
o}

b

SASHE 22 AHA

(NG TP EHE
SeaaEHoa =

A

HASHERSHT H q&w%ﬂﬂ | ‘

SE poosas
gw?!i‘éﬁal%‘-ﬂﬂ

HASHE 22 3 MES R

Fa=aphvzs |

= e

<33 3.19> 3M & 7|&/d3 2=

camemes

( =em mzgs

mpEizeasy
i

ua TE mslla Sy sEnT ‘ |

e e B SR S

S9SN ETRENEUR TSR TE S
kg

ua aWEAE 2%

===

1 se
SR=E

=) -Bﬂm
=t [ 1 1 |

 muaTE TR es (ama e e

MRS EIE

-

3.6 4%&8&

s -
iEREE | I
] 1
[ . FiStaTEas Des tioie
: -
ama

173 -

T A28

e




X

3.6.1 ZA

O AAYH &8§

TH

JJo

ze)

=K

™
e

ol
N

X
Gl

o

of A

3A

’

2

y

1

o)
=
) .#O

]

| &4
=i}

RSl

B

LNG

-
o

3

°lH

=

o]

A AN 7Y

A}

}ﬂ:

e

o

o
o
<)
o
it
=
0]
|

0]

A A

o]

&

g

2 FF A4 A

do
G

—_—

0

A AA

T

N

o+

O Al

Z 1Al Esks FRFel 24159 4D A& oA

o
= s

I}
=

_&O

5ol

o171, 2A

=
=

5 34159 BYEE

<ad 321> A&

- 174 -



E AlEdely /d=

2 B T B,

<33 3.22>

14 LNG 7~ ZdE o9 t}

o

=

o

O Ad A&l 48 R

ma

L
i
=K

Nlo

0

x
o

==
T

2 A

Fo

o
L4

Hg
A A

9
.

H

A)

al
_(H

g

=
=

/1\1_

3+

o

A ZHE A EHoolA AHA

S

_c|),‘|
ZRAGANN A&H BA FA

=
=

]

o

A &g

Gl

o

L

P29

219

H]

pra

A & o]

- 175 -

ITA¥ = e AdA & ol



IT MH| £ Z2]o] EF A &5}

And
 ISO/IEC Then?
%@@@@ - /

- ISO/IEC 20000% 7|HbEo. 2 ITAH] A~ F3 A4S 98] 374 (Cause
And Effect)S %3 ITSM Z=2A % 9
of thgt a7} a3

2020':_[“"%}‘ D02 (Continual Quality Control and gsiness
Mz z|a12]| FEh oo @J:I-__j Consolidation)
AlgTEe| A ZHALA sgxel 2 Continual & gnmeng
M &z Z.'#I Ap fix] 2 Step by Step
~ — - - o mprovement Plan (Project Plan)
A\ Do  (Project)
b= s Check (Audit)
4 5 Act  (New Action)
e -
=LA i BEE e ’ tive Quali
o1 7101 RS =i ks > "—hifcctive Quali
EBFEER | =D; SES IToMEIE AE lmprovemen:y
- e\ ey
acE® | cxmes | o
\f | - P—
p— I Time Scale

<1 3.24> |TSM E&2X % =E

- 176 -



3(Cause And Effect Analysis)

T ) oF o X ENY
- o o Jo Mo T
u i T N o Y
) o H 5D o
i an <k o X
¢y = ¥ e am T
2T w WE T R Gl < N o Y
_..A/_ x_..h H_._ ﬂ_“_._ﬁ —_ "o »QIL _ ﬂﬂ
T o m_um_pz W ol o of T % oy
M T _%&s .% T Gt ]ﬂwm_l wuﬂ
IR A v 4 ZE i
= N z\w_ R < R < %
X 3 K < m
/L g\ T =0 N g s % & ﬁ o
b1 o X o X al
B 70 roa
N ¥ AF Lﬂw ~ Ho | oF o Mrm
b R a = Jo T T o Jo M2
w < _ T i a = H
= E | 0w ¥ ol "o D HF% %mﬂ%;
< 57 g T M T o|
=5 0 ~
ki L E T We o S
= ® g o Ao xR X *
T 5 @ W of E < B
No <7 o S T o B %
o I . S
Lo P i gy e T
;0L —_ _60 __OU ‘Dro ‘m:._ _ JUAnL X M.H_ =
T2 % — XS mMT @ ¥
Pk T2 X2 N o
= o o = K U W
o~ gy o 2 wN AT
X O TR
i o} OL ~ - EE —_— 0
Nom o2 % = I A
g D — T " oo W
o TR AT o do
™ No —~— =B w
S owm Sy T < o W
T T Wy o . ®
B A B .~ oF o ., B oo
e

- 177 -



H

A 2| A TR she] A

H

3.6.2 B A 4A

T RN % T
o < _
GRS = < N ) —
e ow B E ~ a < ¢ = =l B o
b TS S8l 0w Zx 2w M Y
ﬂ ;OH_ ﬂ%l O#E ™ T X q R ‘m_ﬂ X
W om m T o T = i w il m e ©
s S Al -
AT < o o ) T oy - = i
Pew w " C al T % w &
LE = T = = 2 o =
e X N = o o M W R < M o
o oy = " e = - = = T o
B o o o =D o 2
— X° 1ﬂ lony duw_ = o — E O ‘M_vﬂ =
v om0 T i o =T = W 2 T 4 o= X
— == e s .. W 3 oy = o G 03 e
NI oy mﬁc_ N R W %w I R
S T E N Ao oF T o ok o ° T
~ i o Mmu NoW ) Fo = ° Mo = ) M T
B o P Ho gl Hp - < - : N
45 2% ) o TPw T o T = oo D
< X v o) z.o il AT
oo R T T TN - = W 4
N & L oo = T T A Mo o)
. ® g = O a NE BEod o<
PaTeY zf TFT I 47 = o  wo X &
MMH_ ~ Mw OT o ﬂl Jl e | = =0 H;l “' =0 ‘mmn_ Jl ﬂu O_H J./E
T2 ° _ — _ ~ ~
—_ _,rl ﬂL D ~ »AO ‘U_v.._ D.rl [yl ,ﬂa
K < - ok = oy o= N I o T .
= o o mﬂ wOR Mm ) o = z
N ®R Ho HFM I ol G V TK tl 70 old ) ~
I S o oW ow o N ° S T EORN L
c-3 IV < I = T XK g = A = o P
= = @ =9 K oo Do @ & = % k= G0 3 %!
T e TG _ % 28 g i
LTl i® Zx T R S o TR e 72 T
oD A= _x” o ) @ o B T OB MW Mﬂ oy IR G
| ~ 30 0.._ I~y _ _n;:._ o i ,_6 o nm]E ﬂ._ E_E
O 1 ~ ZTI , ~ ﬁ—E _
O

7]

3
zS|

7] A A R g A

=
T

716k A off
- 178 -



on
R

B!

—_
o

|

o

2=
=

7b 71ek kA4 st 7]

2 RISK 3

7%

3
A

7} 7%k RCM &

3

3

RAM

3}
.

HA & dlolE]7} 7]wko] wofof

9|

FA17171 4l

p—

)

"
1o
Mo

o

T 218 Aol 2l dHeolH

T
T

PR

14 deE Aol

9|

Alg#olAdd <

oﬁ

ok

o

- 179 -



"0

o

A

A4 &
4.1.1 A7 Z9e] HEgA

4.1.

ol S 2bA|

(o]
= .

e
<E 41> IZFI| =<t

o]
~O
r
%0
0
Ko
<

ol
ol

[\

4
Ko

o’

7. IT-SW

oFl

no

AR Ao X &

21.

@)

('08~"12)

3]
=1

A G711 A

CEEE IR
=1}
=

o ¢

o

=

R&D Z=1)

dd o

O 4t FA71Z 14078 #A49 7426 6719 HAd s F=H, o]& Hg

EREIE:

& A
R

412 = Ex

To-

ol
ol

G

—=
"o

{J

W]
el
o
]

o

AYd 7le

op

|
=)
2

%

E AlEdelE A

- 180 -

http://pmo.go.kr/pmo/inform/inform01-2.jsp

49)



0 =
T T T W Ko 5w
< ® B om o o gp W F =
o 37 i 8 G5 _%l. me i %o ~ o — | X%
m_.__._mhomn w i © o) _,T| ,_| o w P
%._nwww_“_ " s wm o = W wL O %
i | TR T LCLo omw
o o : oj W
3% o oF F R zr wo o T m W
B p o REX gxw ®o# 4
= ¢ EE —_ ) EO N 0
R T N
nmxm%_.__m TN TS ooz B g o
2gf=" TS W K (R M R qr
=ulg T mo X RO o B w2 R o
W0 K 2o - 0 =
P Tw of X o o o W W oy Ho
r ) Iy )
SIETE w0 o T doGg T oo M3 =T
el @ %»°F wxmiIs 07 y
o D1 = I+ W oo o o B
6 = W X . J
MEE 0 JoT 2 ™
14 I ___._H_q 0| O#E < - Jl ~ OM =
i 4 = il do o) x| S o B4 H
RO Ho oy T Mo & o = = 4 Mo o= o
oln A\V ﬂb ‘OI J)AIO _w::._ J_HO Ug._ Ug._ ,.lT_mE o ﬂn_v”
W . < o K ey o < = iy ofp 0 o
o " il Jjo il Mm = ) o % B
: 5 R W % TR wmgw I®
1 EPRE v < I
& Sy om W e TSR L A s
u = [ bl S = o o= o Ug Lk E_ = —_
[ T G I X B¢ N N b ‘Lﬁv.._ N 1o
w i~ a ~ = o D S s
4 R Y N < g ] z
= §reE e = T w w
i sEA e e W w w e O o o T T -
z 1iEd k£ _ ce Apode  ORT ~ T 7
& v woow i ) X =l
i TagE N3 b 9 g 9 el A BoH
B e o o B U oo D T o R
5 e —~ R = o
| q i X ZRRT P 5 ek PIT
= i 3 i L T I N o o~ o =
% i g _ oo mE L m A NTR
- S ®°
) o
w —
Z <

- 181 -



R

g

—_
o

22

B

il

K

~
file)

22

G

T
o
Mo
B

!

o

o!
<R
o

o

H]

=
.~Q.”_

on
oR

£

—~
o

oF

aA %2 AE

T EHE A

)

191704 FF7as

9|

FAE

b o)

S
pul

- 29y

oh

W5 o] Bopol A

ol
=

B

717}
14 o]

9]

o, H T= 7HAZ A 9

0]
PR

2 A

<)
pul

oke] FF7t A

|=]
RN

A]

]

Nfo

w7} ofuu w74H 9l A

-
T

H

B

Ho

4,

)

w2 = ofof

Z o
- —

o] &
- 1

7}

- 182 -



wojof .

0

4.2. 713 €3

T EPCAIE FAl0 7 =

T

T

1l A

o

2 o] AlmEa

of o

il

—_
o

Jo
—_

oo
o

.
gk

o 7}

ojo
T

R

2l 7]

A=

oA glem, = SWH

w5
H

_70

Hr
=y

7o
<!
war
oF
<

=K
s
.60

0

oy
iod

Ho

AE A

3T

Iy

A =& A3 =

9|

5

R EEE

+

B

o
= .

ol

)

- 183 -

A A IA A u) A

2~ O
==

|

= 7

[e]
A



u}

=
=

o] HlolH

=
()

Far, A ), A, "o o)F, 2 AH

1Al ZALS

S

H o
® op TR g Ca pomoa o ® X ow
oF bjo B~ oy B R l¥ Mm o = ~ Mo
) . ~ op TK -~
w_ﬁ s < zﬁ % e o B _mﬂ ) _mo o o =
RUS o - G Koy o < W
O < 5 W o = M s — T T m_ﬁ w AF
~X T ‘_Jr_u ) ~ 0 — o) -~ ﬂl.._
™ < b X W wr iy ~o OF ~ & e
il o R Tz 5 g ¥ I oo P SR
x v O 3 =T onow T o <o P
_ X il = T _k LI TR o B U © o T W
S O X n o X o T o= o T N < RO A
Mﬁ Ll = S Wl X i qﬂ K T = K .o wm
0 i ol . < fuy £y =0 O# ,,AI — M T T o o ‘H..__.i
HL o E_ ﬁrL W o s G U N T A O_ W o ﬂ.o% g
9 N = o< o o Ak — R 11
oo X _n:E g.L @) _.E N3 or = X i ~ l it 1_ﬁl _ﬁ
G - T o F I T g X
e oo H OB 5 g TN Rz w xRl
B S O A Hp o =Wy B T o o T
- T e N om o e T @ P
o Gl = B 3| = =) 700 Nk "
"X = o =™ ™ _ . %ﬁ Ho T o i) Eroo T N T . ol T
T = LT e I T = oF T oap N A 1 - RS Mg
N OF Jo — PR W oy WA R g @ 2 T P i
ooy e EORRN W 7o il ) oy R - X
5 T N Ll = ~ ). X =X < 0 ._lryl Ao R ro b No mo ~
Co Mo L T w L ow e Ny N I S i
o = o 7 o T Sk G LI T K e
X < Ty N 5o e Bow B g ow w o Jo
) s PTa ELod Twm_ D owou =5 ow ZIT P 4wl
ol W B e T S o p s R Yo+ = X0
B .o e Tl - = = | = &o % T oo oy T Mo %O ST
! —_
o " ooT X RO

- 184 -



Il

FAd

o

<3y 42> 712X E

0

4.3. 3AA EFA
4.3.1 BAA EA

o ML
- B AU el AFHARJ] AAA gaE A8 flEA
A7, vge 4, "o F4, v &-HIFAB/C &4

O =A 44 FAE ANAF & A%

- 2010~2015d EHE {o

TJ
X,

2

R
rlo

5
717491 2020 74K 9] A AM BAE A FRE FAGAS.

- 185 -

N
re
N
N
o



EO0FE ESHE A|Z H4EE T2 (2010~2015)

M B2 5.9%
2.4% 8.3%
[ |\ 9 v
2.0% =
22%
le2 | =g mgas o ga

2

—

<3d 43> IH HHd

M

E A|Z MZEE F09bs0

o o

- 2020 o] F= HA el 2020 AR E A Esk S

O FU BAEYPA HISF AF FE

Gy

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2052

<17 44> Y BHE AH

50) t=SHEAALS]

- 186 -

[<]]]

Hel+FaY FH



%

=
=

1= % 277

h

3t 7

7hel o

HE AH 5%

B

7} Aol

=
X~

M

5]

of o
2AES AHHE vHdAM Q=

==
T

<7kl 719 8k=

=

o

Z

d

=4 o]

YA

dE A4

B

#735v)

2F

o
=

o}
=

Bob7h of 20%9] ¥& W

Hjn

o

2AE7E AA]

YA

Al 3l <

d

%

9%

2AEd o

YA

S AsZUE B 1%

0.01% = A4

Hl &=

1 RSk 7E e ] w2l

-
) .

AT E 0o

%“._
B

Bl

o

ze)

-

Kol
Y=

of Zrow 1 AF}rt 2662

- 187 -



or
K olglalo|t|o|lelao|lx|o|lN
- Slo|lo|l= (NN F|N| =D
= S|l |R|loa|lN|a|lo|~N|[N|o | ©
N o Y| =Z|Slad|N|lw| w|d|F|0| X ©
Bl DO = |IFTIN|=Z|O[DI|DQA| B al
1+ D T |o|N|o|lo|— N[O
=0 C|lO|C|FS|C|IN|IN|IN|NIN|Z
K
._A_l
K
- Olo|st|o|=|lo|lo|r~]|~ of
N AT ||| D|O|KN|O|S
= OIN|N|lo | |F|F ||| ml
O|lo|lf|o|lw|g|ld|a|oa| = =
I+ O[T F|D|V|[= || oo
- — N[O~ || w
<0 NININININ|N|oo|wo|ow| o o
K-
ol —|I~|lo|lom|lo o
olo || F|©|© ]
- S| M| oK )
5 D q || o] <f 5
1ol D[ =D =0
K0 Nl |lo|a| @A =
KE <t IN|IN|[o|» 9
olo olo|lo|lolo 8
Slolalalo 3
= | N|o|®| S ).
= AEIEIHE 2
B IL|I|&Q| D <
K | NN | o N
o0 |[o|l~|o|lo|o|l-|la|lo|s|w|ol~|o|o]| o
— === |||yl |N|N|®H
o |lo|lolo|lolo|lololololo|lolololold
N [ N|N|N|N|N|IN[N[N|[N|[N|N|J|)|&X |
od
2= ofo ._”__.“_ o ||| |t|w|lo|[~N|[o| |8 |Z|N |2 T L
__o=._ O._
KH LH t+ ~ _
= o T = —|lnN|[o| s |w|lo|~N|o|o|2|T
N G gl N

o}
o7
o

o

N

or
B

—_
fite)

bl

3oh

A

3.9

Far e 1A

S

=
T

B 3

Nr

—_—

!

o

2

°
3

o] AN F) AAASe] HAA o]

- 188 -



o A% FA F AL WANAL AA 2]

3
HAl7t BAW ARAL} uhe

T
1

o} 4

T

=

12 Wb

o

o
G
)

+

==
e)

i

EdolH

- 189 -



A5 ATEY 22 47

51.AHFUAH

- & b AXA 55099 H S FYE A<
<E 51> A EUH
(2k2]: man/month)
el &2 (man/month)
o4 X} SEATE= a7
dololngl | olng | Bx | Hzg
&
& 2| 3 4 3 2
1M 5 2h| 7 8 4 4
1A = 2M| 5 oA 6 9 9 9
M| & Thx| 5 14 6 3
A 21 35 22 18
et L O 3 4 3 3
1M 5 2h| 15 15 13 8
2AtA £ 2M| £ 2h x| 6 15 15 11
M| £ b 7 18 6 3
A 31 52 37 25
Z 2ol 3 5 4 3
1M 2| 17 14 14 9
XA = 2M| & 2h | 6 15 15 11
M| £ 2bx| 7 14 6 3
A 33 48 39 26
Z 2oL 3 6 4 3
1 M| 5 2| 8 8 6 4
4RHA £ 2M| 5 2hH| 6 9 6 3
M| & Thx| 5 10 4 3
A 22 33 20 13
et L D 3 6 4 3
1M 5 2h| 8 8 6 4
S5AtA £ 2M| & 2h| 6 9 3 3
M| & Tp| 5 10 5 3
2 A 22 33 18 13
Al 129 201 136 95
- A BEQedYorE 2 3 d R U EHe o] Flno] A



o B = IE T
# o e Iw
S N B T W 0o
O ‘\I)ﬂ _
Mc o @ M il A_ﬂe
= 5 T % w2
o -4 i B < B
I+ o =
T o #N = M
T N o o
AR N iy
< w = X
o X —
i T ol <
8 o * STy il
< e w o % 5
- —_ b o _I
< : R
" ol » N o et T
A 2 ! —
~ al i J ‘Nﬂ LE
i o e _ __n_v_u _o =) st
B Al E o < = 0
2 o uw_. - A - T u_A-uo
FaR A G %o o % X
o W R A
o < R
o mR g g © G = om® £ op
0 L T ooy L F
; a 20)
.m0 e .
o0 B - o H_o wm on
5 @ o i I
CANE - O ol w7_m T o w’ %
5 - _
o B - @ Y W TLE x5
o ot T o . & 2 ~ B oF < B o
\IL Q. U.
R B F of B om T
- .= 9B ,:_ X ..ﬂ B T RN
1o
s B @ NN
o = Te) 5

s ¥

[}

ol
=

(78 2009. 12. 14)

]

j=

AP =g (078 2009. 2. 11)
Pz

- 191 -

(A4 2009. 6. 30)

]

j

ERdailmnd]

A 3
2] 4]



- g dAke] Wl &2 Q1AM AHHNH], HHE R FA g
5.2.2 A28 94
7F, AAAE A8 44
(&g] - A9)
<E 52> MAAY 20 A
= 1R = oxPA = 3xPE = ARPE = SRPE = S H 2
= 528,800 517,500 590,300 721,700 633,700 2,992,000 11%
1M & 1,356,000 3,461,900 3,376,500 1,404,100 1,077,400 10,675,900 39%
2M| 2 1,424,900 2,267,600 2,215,900 1,159,900 987,700 8,056,000 29%
3M| & 1,171,100 1,603,200 1,264,900 975,600 949,600 5,964,300 22%
814 | 4.480,800 | 7,850,200 | 7,447,600 | 4,261,300 | 3,648,400 | 27,688,200 100%
. Ak
(&9 A4
<E 53> S0t
of |
T 1RHAE | 2RFAE | 3AAE | 4ktdE | SRR st e
& olod 1 2| 110,100 110,100 110,100 110,100 110,100 110,100 18.40%
ol o1 L2l 112,600 112,600 140,700 168,800 168,800 703,500 23.51%
A o L H =2l 56,400 56,400 75,200 75,200 75,200 338,600 11.32%
H HxLl 28,200 42 300 42,300 42,300 42,300 197,500 6.60%
A 307,300 321,400 368,300 396,500 396,500 1,790,000 59.83%
oA LAt | /X 21| 50,500 20,500 21,000 101,000 21,000 214,000 7.15%
i oAt EH| 76,800 80,300 92,100 99,100 99,100 447 500 14.96%
;i o =Gt 46,100 48,200 55,300 59,500 59,500 268,500 8.97%
| 173,400 149,000 168,400 259,600 179,600 930,000 31.08%
2 ZHE Z|
= 48,100 47,000 53,700 65,600 57,600 272,000 9.09%
P Q| 7|E}
Bl A 48,100 47,000 53,700 65,600 57,600 272,000 9.09%
B4 528,800 | 517,400 | 590,400 | 721,700 | 633,700 | 2,992,000 | 100%
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o 1A E A3k

(W8] H )
<FE 54> 1M FofA
. of 7u|
T 1AM E | 2xtAE | 3AAE | 4xbdE | SRR 3t Hl8
A olof J1 2 344,900 855,000 1,012,800 352,300 315,600 2,880,700 26.98%
14 o T2l 303,900 593,700 602,200 270,100 225,100 1,995,000 18.69%
o] 7-
'_H i_ o L H x 2l 92,200 317,900 338,600 122,300 95,900 966,300 9.06%
H=x< 67,700 145,300 138,300 59,300 48,000 458,500 4.29%
2 AH 808,700 1,911,900 2,091,900 804,000 684,600 6,301,000 59.02%
of 7L & /A
24| 100,500 470,500 141,000 151,000 21,000 884,000 8.28%
Eil7|,;1 o & ZH| 202,200 478,000 523,000 201,000 171,100 1,575,200 14.75%
o L= 121,300 286,800 313,800 120,600 102,700 945,100 8.85%
A 424,000 1,235,300 977,800 472,600 294,800 3,404,300 31.89%
2He Zu| |
2t |t 123,300 314,700 307,000 127,600 97,900 970,500 9.09%
]
A 123,300 314,700 307,000 127,600 97,900 970,500 9.09%
sHA| 1,356,000 | 3,461,900 | 3,376,700 | 1,404,200 | 1,077,300 | 10,675,800 100%

2k 241 % A4k
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<E 55> 24 o &t

of 7h|
T 1AM S | 2&MAE | 3RIHE | 4AEE | 5AMAE 3t H| &
M olof J1 2| 220,200 220,200 220,200 220,200 220,200 1,100,900 13.67%
o2 253,200 506,500 506,500 253,200 253,200 1,772,700 22.00%
ol 74
'Iﬂ_l = o L H x 2l 203,100 338,600 338,600 135,400 56,400 1,072,100 13.31%
H=x< 160,800 217,300 217,300 55,000 50,800 701,100 8.70%
A 837,400 1,282,500 1,282,500 663,900 580,600 4,646,900 57.68%
(e} AHd| /Al
= ?EOHI I/ 123,000 266,000 219,000 125,000 85,000 818,000 10.15%
AH o 2k ZH| 209,300 320,600 320,600 166,000 145,200 1,161,700 14.42%
]
o L= 125,600 192,400 192,400 99,600 87,100 697,000 8.65%
A 457,900 779,000 732,000 390,600 317,300 2,676,700 33.23%
VX Ab| 2
72+ = | ETl | 129,500 206,100 201,400 105,400 89,800 732,400 9.09%
]
A 129,500 206,100 201,400 105,400 89,800 732,400 9.09%
st 1,424,800 | 2,267,600 | 2,215,900 | 1,159,900 | 987,700 | 8,056,000 | 100%
ul, 3M F oAk
(9] ")
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<E 5.6> 3MI R0t

CET
T 1AHAE | 2K T | 3RIAE | 4RAE | SRIAS 3| H| 2
solodzel | 183,500 | 256,900 | 256,900 | 183,500 | 183,500 | 1,064,200 | 17.84%
o7 393,900 | 506,500 | 393,900 | 281,400 | 281,400 | 1,857,100 | 31.14%
ol 24
G | ®FEZE | 112900 | 112900 | 112,900 | 75200 94,000 | 507,900 | 8.52%
Bxel 42,300 42,300 42,300 42,300 42,300 | 211,600 | 3.55%
A 732,600 | 918,500 | 806,000 | 582,400 | 601,200 | 3,640,800 | 61.04%
o4 L &HH | /XY
s 39,000 171,500 | 21,500 71,500 21,500 | 325,000 | 5.45%
MM | dp==d| | 183,100 | 229,600 | 201,500 | 145,600 | 150.300 | 910,200 | 15.26%
H|
o=t | 109,900 | 137,800 | 120,900 | 87,400 90.200 | 546,100 | 9.16%
A7 332,000 | 538,900 | 343,900 | 304,500 | 262,000 | 1,781,300 | 29.87%
F=ETIE
2bm e 106,500 | 145,700 | 115,000 | 88,700 86,300 | 542,200 | 9.09%
H|
A 106,500 | 145,700 | 115,000 | 88,700 86,300 | 542,200 | 9.09%
A 1,171,100 | 1,603,100 | 1,264,900 | 975,600 | 949,500 | 5,964,300 | 100%
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