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ABSTRACT: The port BIM technology has many problems such as lack of relevant system, high cost of BIM infrastructure construction,
and process difference of existing domestic inter-industry. Since the port facilities as national key industries are managed and operated
by public organizations, it is necessary to integrate IT resources and have a system that needs collective construction and joint utilization
management. In this paper, we proposed the convergence of cloud computing technology and BIM as a way to reduce the infrastructure
cost required for port BIM operation and to provide various BIM services for domestic process. To do this, we collected system requirements
based on demand surveys of port staff and designed a BIM browser that provides IFC-based BIM server and customized services to reduce
infrastructure cost in cloud computing environment. In terms of infrastructure, we designed cloud-based laa$S to support cost reduction,
which is an essential component, and designed Saa$ to support customized services in terms of services. We will perform performance
verification with focus on whether port BIM servers and browsers have reached a level where they can manage four BIM models with
different types and capacities.
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Figure 1. Step—by—step procedures and key contents of the
study
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Table 1. BIM applied technology field

Field Details and application examples.

- Quantity calculation and estimation

Project process - Project process planning and management

planning - Model validation review and analysis
- Design and model authoring technology
Analysis / Design - Structural Analysis and Design Technology
- Design error and interference check technology
- Data compatibility technology
| - - BIM data storage and management technology
nformation } ! !
- Documentation technology : rendering / drawing
management

- Information standardization technology
- Guidelines for BIM operation

Civil Engineering - Geospatial and rainwater / drainage analysis

Mechanical electrical - MEP(Mechanical, Electronic, Plumbing)
plumbing technology

ECO - Green Building technology

Maintenance documentation | - Facilities Maintenance Technology
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Step 1 [Investigation]

BIM marketability
- Awareness of BIM
- Usage of BIM (Usability)
- BIM's future (future) marketability

BIM cloud service preference
- Application example of cloud

Existing BIM S/W satisfaction
- Application example of cloud
- Utilizing the satisfaction of S/W
- Existing BIM S/W Satisfaction Factor

Fields that can be developed [BIM cloud S/W]
- Cloud BIM S/W field of BIM can be applied
- Review and considerations may be applied to the
BIM sector [Demand-based Survey]

——

Selection of base technology development
for cloud-based BIM service development

— .
Step 2 [Expert Workshop]

‘ Driving possible areas of cloud-based BIM services ‘

Drive BIM cloud-based service requirements
- Required features - Considerations

Requirements for cloud-based BIM services and
Based on the definition of technology choice

Figure 3. Establish requirements research direction for cloud
BIM service
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Figure 6. Development preference area of cloud—based BIM service



i
d
B
)
Hu
ujy

2tPE MH|A JHE 200l chet SEXIS| 7|Et

ol
(FEA! gH)o 2= JIE Hlo|Eete] Sety

ol 2ol 7+
S5 ol 22|e] F8d =L, YEEC /X MH F
Ok o x4t MF2 Yd/02 Y Sut Zo| Z2H|

m
N2
m =
S
UE I
Hu
B
N
ﬂ
o
)
<
04
HL
lo
e
m
i
or
o 0
30
3Q
(ul
=
o

=2
H1
Rall
i)

= ABY %"8, 2HIY 717] Satel SA|, =
s

s&d HS, 7ls Btz 712 7Sl tiet 845 g
HEE gy S E2H0IEME 7|27|s0 thet 127t 22t

N
lo
Hu
oo
>
m
:Q
inl

4.4 22RE 7|8t BM AMH|AL| 8] 7|5 EES 2t
MEJ} oAk Zn}

2 AToIAE ¥ M AAE M2 ZAE Higoz Sa9c
7|8t BIM AH|A0] 2 WEHTL 85 AHIA E5S U3t S|
5 M3 SN Al BeS 2TAEE BANT 1SS M2
ENZE HiEOR 20| 2R MBI} YINS Sof Ay B
2 H7ls 271 MO Table 33t 20| Falsigict

Table 3. Definition of cloud—based BIM marketability non—
functional requirements

Classification Details

- Developed BIM-based cloud services should be developed
around the basic functions of existing commercial systems,
but should form an affordable price.

Price range

- Among the cloud service types, it is necessary to develop
mainly the SaaS that provides software services and the
laaS that provides data storage and management services.

Main function

- Developed with core functions and low cost

- No development of general type for all project types and all
subjects

- Specialized development for specific projects (eg public
institutions, hospitals, small buildings, etc.) and specific
subjects (eg public bills, small design offices, etc.) is more
advantageous for securing market

Development
scope

- It is important to secure speed and security because it is
internet based service.

- For general users, it is necessary to develop it so that it can
be accessed only by simple education.

Basic Elements

- Planning service: Provides land analysis, coverage rate, floor
space ratio, legal review, module analysis, outline estimate
etc.

- Server for BIM model management: IFC support, revision
management, etc.

- Server-based browser for BIM model review: Collaborative,
annotation, etc.

- Interference and Construction Review Service

- 4D simulator of process review level

- BIM-based collaboration system (PMIS replacement]

- Eco-friendly service

Service area
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Figure 8. BIM server and browser architecture
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(a) It is configured in the DB so that mutual information can
be extracted through the combined property GUID and
geometry GUID.

(b) The developed IFC parser engine separates attribute
information and shape information from IFC file. It also
provides attribute GUIDs and geometry—like GUID attributes
for individual objects. The generated information is stored in
the BIM model server.

Figure 9. BIM server architecture

66 Journal of KIBIM Vol.8, No.4 (2018)

Browsing Browsing Design

Modeling

Geometric
information

Phase
information

Object
information

Knowledge
information

womagan vt Htomaran ancoks
wo man Nore i NA U

Mros  dioon Corte, Bt 0 oo

Yarem
s kv Farten

Figure 10. Key features of BIM server manager and browser screen



Figure 102 BIM AfH{7|gF HEt XM HZE BIM M2
2Eex 47| sfHO R, g% S2tRE 7|dt BM MH|A XIS Al
BIM 20| sntx 2|S $I5t0, IFC 7|#t9| CHst BIM 2

|7t 7ts5t IFC HI0|E 2| E2{27| o
HEO| MM=3E|, IFC &4 |71(h|erarchy)E Htst HE X3
ZH M ZHHE MM HE 23 2 22| 75 stot,

2 AT0IM HMetst Eat2 XM= Figure 100N HolE Sat
= 7[5 BM Ab|A JHEE Al 8 JHsSt 72 7IsE BAe
D2EEIY AARE MAISICE Figure 103} Table 4= 2t
JHLE BIM A 7[8F Hoje| 7ISEet 2 7IsYE SHHE LiE
H Zo|ct

m

o| S8 %3 oy #

@

I-FIJ-IO

So—

A

-

Table 4. Key features of BIM server—based browser

Feature Requirements Main Function

-File

open - Import

- Containment
- Component
- Layer

Tree Mode

- Transparent
- Solid

- Perspective
- Orthogonal

Basket

WebBased Model
Browser

- Add
View mode - Remove
- Set

- Capture

- First

- Previous
- Next

- Last

- Play/Stop

Snapshot

- File Upload

- IFC File Upload
IFC Model Import | - Model Import
- Image Creation
- Model Import

- Basic Information
- Project Image
- Project Information
- Link Information
- Element List
- Link List
- Model Tree
- Detail Information
- WebGL View
- Link List
- Property information
- Item Information

BIM Server
Project List

-SOAPI/F

IFC Model Interface JF Function
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Table 5. Port BIM browser functionality requirements

Classification Function (Key) Requirements Description

- Establishment of classification system
((OBS classification system) and
creation of structure

Administrator library | - Classify library files according to
registration function established classification scheme

- Automatic mass registration when
library file is registered

- Library view / download screen Ul / UX
standard compliance
User library view and | - Main screen: Completion of library

Port BIM download function download screen Ul at https://
Browser i
www.calspia.go.kr
Development

- Thumbnail representation of library

User Rights
Management

- Authorization required when
downloading library files

- Providing data in Excel format and
inputing data

Visualization of
results - Provide visualization algorithm

- Reflecting that in workflow

- Requires visualization screen
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Figure 12. Database design monitor & batch (common) part

lbaSE HYolg MH|AS] 21T AAlET A S8 Fl(Key)2
HXst sig MHIATL E2H e RS 2F| Qs SEst
Al ElH 2t249| tasks task| MZof oA 2zt =&

=
Z MG Eoh 012{8 Y task| TES laaSE Salf 22

A2 0l 2= ZH|M S22t 2ot

|'|]0II

45 #@E0| 4x{0|7| H20lct K7|M 2ot AR Sates
ZRY 7ldt 2E2 NSEH, MHIA Al QlmZat Fof wat 7
atH Fct

68 Journal of KIBIM Vol.8, No.4 (2018)

Table 61+ 20| MSHES MAlS £, ZHXIE oISsHE,
BIM HEt2x{ol A ol f2E U DHo| M A MYl B
ol YL BHE 90| BEO| JKsH +FOR (S, 8
2ol Ol = U= BY T3 DY N0l BF 102 HE A
28 o2 o5 ok 44 Fo| R ol AAZIOR
0l 7H5E ZOIH, B% M5 BAS XSO B FS AR X
SN0| 02 52 A2 7|Et

6. 42

|:L BIM X-ISOP_% O] §

5

=Li/<]

b=
2lslf BIM 7|&2l HE St Al=E2

ro

Zof EH|E,

[¢]

r

Agizt mz

Iaf FAI2| 7|thX |2t

{o

o2MEQ| 7t 502



Ea2tRE 7|8t BIM AMH| A0 CHEH AL Zat, SHE AH|A
0 i B2 71E 7|
s= SetMo| ERE|Z2 BM O|0|E MZ AH|AL}
Zo M 7|58 SAMCZ J1Zo| MEst AZEQo{of cist M
ZALE|ICE JHE Solle RAF SAIA SHE
Mu|A e 27t Tk WS ok2d] &olg & UL 12
S| AZEQ0] MH]
S5t A1HIA§§ ATE °J|01(Saas)2r ololE M= 2
A

fol
N
oy J
ro o
Pl
|0
Hu

I HEHRl J|s2 2R MH|A e §

ol 2 AFoME =2t MulA(aaS)E 57| 5 718t 7
MHQ} MHAS AZEQ|0{(SaaS)=
Mol ZREEIRIS MA5lD, 0| ZREEI0| ME
Xlofl st ZHEZS 2l M5 HE HAES MAE of

oo o
felel 4= Ala

d0
ot Hu
[
u

fo
N
of
il
Lok

o

1} S5 47 of

il
i

0x o
=
iul
R
ro
10
T
H
d
i
Hir
rlo
ol

10
0x

or
ot

B
Hu
2 Mo
re
4
=2
x
> ¥

HE & QTS WIKEE HHSIACL
475t BIM A2} 2atRxs IFC me
Hio|E{o| #2IE X|sitH= £H 0]

H =2 1o
h
= >
rO'Erﬂ_o
z ok
2 3
e Lo
M = o0
,_,HH> ol
I'_O,EE
m >
oo
40 o
In TE
Ny
H 3
om &
>
|
I>E
o oo
W |0
S ju
N E
g
S Ao

2!_'
ol
i
N
=
s

=
re
-4
i
ofm
S';'
o
09
rot
mju
o
40 ofr
In

References

Bae, J. S., Cho, Y. S. (2008). A study on the embodiment
of prototype for one—way slab design based on the
objectARX applying the concept of BIM. Journal of The
Architectural Institute of Korea (Structure & Construction
Section), Architectural Institute of Korea, 24(8), pp. 41-48 (in
Korean).

BuildingSMART (2008). Challenges on BIM and common
countermeasures in architectural design. BuildingSMART
Forum 2008.

Chae, K. H., Lee, G. (2011). A study on the problems and the
measurements for improving representations and drafting
methods of architectural drawings by Adopting BIM. Journal
of The Architectural Institute of Korea (Planning & Design
Section) ,  Architectural Institute of Korea, 27(10), pp. 67—
74 (in Korean).

Goh, I. D., Choi, J. H., Kim, E. D., Jeong, Y. S., Lee, J . M.
(2008). Extracting building geometry from BIM for 3—-D city
mode. Journal of GIS Association of Korea, The Korean
Association of Geographic Information Studies, 16(2), pp
49-57 (in Korean).

Ham, N. H., Moon, H., Lee, Y. S., Kim, J. H,, Lee, S. J., Kim, J.
J. (2008). A study on application of BIM(Building Information
Modeling) to pre—design in construction project. Journal
of The Architectural Institute of Korea (Planning & Design
Section), Architectural Institute of Korea, 24(7), pp. 39-46 (in
Korean).

Han, J. Y., Cha, H. S., Lee, D. G. (2008). A measure
for standardization of old aged apartment remodeling
through application of BIM. Korea Journal of Construction
Engineering and Management, Korea Institute of
Construction Engineering and Management, 9(1), pp. 66—76
(in Korean).

Han, S. B. (2011). Feasibility study on strategic planning t o
build a cloud computing environment for smart education,
2011 KERIS Issue Report RM 20| M9, Korea Education
and Research Information Service, 3(2), pp. 33—43 (in
Korean).

Haymaker, J., Fischer, M. (2001). Challenges and Benefits
of 4 D Modeling o n the Walt Disney Concert Hall Project,
CIFE, Stanford University, Working Paper, pp. 53—63.

Jeon, S. H., Yun, S. H., Paek, J. H. (2007). A study on
analysis of the correlation between building information
modeling and project management information system.
Proc. of Conference in Architectural Institute of Korea,
Architectural Institute of Korea, pp. 757—760 (in
Korean).

Jo, J., Park, J. H., Park, W. H., Yun, S. H., Paek, J. H. (2008).
A study on the BIM based architectural construction
simulation system using combinative construction schedule
creation method. Journal of The Architectural Institute of
Korea (Structure & Construction Section), Architectural

Institute of Korea, 24(7), pp. 101-108 (in Korean).

St=BIMet3l=2% 83 45 (2018) 69



Kang, J. H. Anderson, S. D., Clayton, M. J. (2007). Empirical
study on the merit of web—based 4D visualization in
collaborative construction planning and scheduling. Journal
of Construction Engineering & Management, ASCE, 133(6),
pp. 447-461.

Kang, L., Moon, H. S., Ji, S. B., Lee, T. S. (2008).
Development of major functions of visualization system for
construction schedule data in plant project. Korea Journal
of Construction Engineering and Management, 9(1), pp.
66-76 (in Korean).

Kim, H. E., Kano, N. (2006). Visualization of process and
inference of assemble sequence using 3—dimensional
CAD data. Journal of The Architectural Institute of Korea
(Structure & Construction Section), Architectural Institute of
Korea, 22(5), pp. 179-186 (in Korean).

Kim, K. H., Kim, E. J., Kim, J. J. (2009). A study to judge the
importance of indices to estimate architectural competition
on the apartment for using BIM. Journal of The Architectural
Institute of Korea (Planning & Design Section), Architectural
Institute of Korea, 25(2), pp. 59-66 (in Korean).

Kim, S. A, Yang, B. H., Chin, S., Yoon, S. W. (2012). A study
on a development and current state of BIM in Korean
focuse on hype—cycle. Proc. of KIBIM Annual Conference
2012, Korea Institute of Building Information Modeling, 2(1),
pp. 7374 (in Korean).

Kumar, B., Cheng, J., Mcgibbney, L. (2010). Cloud computing
and its implications for construction it. Proc. of the
International Conference, Computing in Civil and Building
Engineering, pp. 315-320, Nottingham University Press.

Kwon, O, C., Jo, C. W. (2008). A study on the improvement
of 2D digital drawing standards considering the paradigm
shift to BIM. Journal of The Architectural Institute of Korea
(Planning & Design Section ), Architectural Institute of
Korea, 24(5), pp. 49-57 (in Korean).

Lee, C. J., Lee, G., Won, J. S. (2009a). An analysis of the BIM
software selection factor. Journal of The Architectural Institute
of Korea (Structure & Construction Section), Architectural
Institute of Korea, 25(7), pp. 153—164 (in Korean).

Lee, J. H., Eom, S. J. (2011). Computing technology for mobile
BIM based project management information system. Proc.
of The Korea Institute of Building Construction, 2011 Spring
conference, The Korea Institute of Building Construction,
11(1), pp. 145—148 (in Korean).

70 Journal of KIBIM Vol.8, No.4 (2018)

Lee, J. S., Moon, S. K., Kim, J. H., Kim, J. J. (2009b). An
analysis about factors affecting inactiveness of BIM (Building
Information Modeling) introduction in the construction
project. Proc. of KICEM Annual Conference 2009, Korea
Institute of Construction Engineering and Management, pp.
757-762 (in Korean).

Lee, S. H. Ahn, B. J., Kim, J. H., Kim, K. H., Lee, Y. S,
Kim, J. J. (2007). An analysis on affecting factors about
lowly using 3D CAD by using the AHP. Korea Journal of
Construction Engineering and Management, Korea Institute
of Construction Engineering and Management, 8(6), pp.
188—196 (in Korean).

Lim, J. T., Kim, N. U. (2006). A Study on the design process
by prototype method. Journal of The Architectural Institute
of Korea (Planning & Design Section), Architectural Institute
of Korea, 22(4), pp. 127—134 (in Korean).

Park, J. D., Kim, J. W. (2009). A study on the ontology
representation of the IFC based building information model.
Journal of The Architectural Institute of Korea (Structure &
Construction Section), Architectural Institute of Korea, 25(5),
pp. 87-94 (in Korean).

Park, J. W., Kim, S. C., Lee, S. S., Song, H. Y. (2009).
Suggesting solutions when applying building information
modeling (BIM) to the Korean construction industry through
case studies. Journal of The Korea Institute of Building
Construction, The Korea Institute of Building Construction
9(4), pp. 93—102 (in Korean).

Redmond, A., Smith, B. (2011). Exchanging partial BIM
information through a cloud—based service: Testing
the Efficacy of a Major Innovation. Proc. of the IBEA
Conference 2011, London South Bank University, 31(4), pp.
22-29.

Song, J. K., Ju, K. B. (2011). Applying the cloud computing
technology for utilizing mobile device of BIM—based
maintenance systems. Proc. of KICEM Annual Conference
2011, Korea Institute of Construction Engineering and
Management, pp. 311—-312 (in Korean).

Song, M. L., Yoon, S. W., Chin, S. (2011). BSC based
measurement of satisfaction degree for based BIM
construction projects. Korea Journal of Construction
Engineering and Management, Korea Institute of
Construction Engineering and Management, 12(4), pp. 17—
129 (in Korean).



Won, J. (2009). Key success factors for adopting BIM (building Youn, Y. J., Kim, D, H. (2008). A study on the organizational

information modeling) in A/E/C projects, Master Thesis, change in architectural design firm by introducing BIM.
Yonsei University (in Korean). Journal of The Architectural Institute of Korea (Planning &
Yoo, S. H., Song, J. H., Oh, K. S. (2006). Infrastructure of Design Section), Architectural Institute of Korea, 24(6), pp.
web—based system for collaborative design. Journal of The 11-18 (in Korean).
Architectural Institute of Korea (Planning & Design Section), Yun, S. H., Park, C. W., Lee, G., Kim, B. K. (2008). A
Architectural Institute of Korea, 22(2), pp. 6774 (in Korean). study on a method for tracking lifting paths of a tower
Yoon, S. W., Kim, B. K., Choi, J. M., Kwon, S.W. (2013). crane using GPS in the BIM environment. Journal of The
Aprototype BIM Server Based viewer for Cloud Computing Architectural Institute of Korea (Structure & Construction
BIM Services, Journal of the Korean Society of Civil Section), rchitectural Institute of Korea, 24(6), pp. 163—170 (in
Engineers, 33(4) : 1719 ~ 1730. Korean).
st=EBIMElS[=2% 83 45 (2018) 71





