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ABSTRACT: Because the existing BIM platform is based on user services, the focus is on the development of SaaS (Software as a Service),
which provides business services online. However, since a harbor is a security facility, the harbor BIM platform is preferably provided in a
private form, rather than relying on the infrastructure environment provided by external cloud providers. Therefore, this study analyzes
and reviews the main functions to be provided as Saa$S services of the harbor BIM platform. The goal is to build a cloud-based harbor
BIM platform that can provide this service to users. To this end, we built laaS (Infrastructure as a Service) environment of the harbor BIM
platform based on the open source Open Stack and integrate and develop PaaS environment with Open Shift applied with laaS. We
applied the GPU to the harbor BIM platform to verify the performance of the harbor BIM platform, and found that the rendering and
loading times are improved. In particular, it is expected to reduce the cost of introduction and provide it as the basic cloud environment of

similar BIM platform for infrastructure facilities.
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Table 1. Analysis of BIM features by analyzing various BIM platform
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Figure 1. Feature code definitions in a BIM platform
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Table 2. Cloud—based main BIM Services

Categories Services Features and Characteristics

Project, Workflow Management

Project details management

Project user information management

Archive, restore, and delete projects

) Project life-cycle management
Project

Management | Space, asset, maintenance management

BIM shape information, property
information management

Dashboard support to check project status

Project Project user collaboration support

Manage project and folder level access

Providing BIM Viewer service through
WebGL based browser

Web based platform

IFC file support

BIM Viewer

Semvice Multi Device Support (PC, Phone, Tablet)

Provide example models on GitHub

Support file output formats such as ifcXML
and ifcZIP

17 APl service by IFC data standard

Support for various applications and file
18 formats (AutoDesk Revit, Trimble Prolog,
Data Format VICO office, sketchup, Tekla Structures)

— Data and
19 Conversion COBie Data Compatibility

20 Data import and export support

21 Extension Application Provides application to open and render
Application data display and IFC models
Provide object information or data
conversion plug-in
Plug-in Connect to GIS (GIS), ESRI (GIS Software
23 Developer), Google earth, etc. through
plug-in

22




N | Categories Services Features and Characteristics
2% Provide standard library for project
Library execution

25 Share project user-created library

26 Enable cloud-based collaboration
; Cloud-based product lifecycle
| management

28 . Render 3D images and perform analysis
_ | Cloud Extension

29 ou Application Share BIM management tasks by the
] entire team

30 Store and manage large BIM files
o Distributed processing support for

31 . ) )

simulating and rendering large models

4719| Categories= Z2XME O|0|E, 227 |5, 22HLE0|H,
7712 Services2i= Z2HME Pa|, BM H0{ AH|A, H|0|& Zod
oot et S =T E2(700, 2toj222] ¥ FARE M
HIAZ 2REQUCE ofof thet 2 MH|ASE 7[5S 22 KAlst
QUL

ODZME ZZ|oME Z2HE MA| HE, YIEZL B2, A
SRt 2|, FoEE, gy o Eet 22l MFsta ok BM 7
0] MH|A= WebGL 7[2t2] 22121 504, IFC(Industry Foundation
Classes) It X|®, Multi Device X|¥, Github2l GIM=ZZ K|
2, ifcXML/ifcZIP &8 X|®1H API(Application Programming
Interface) MH|AE HMZat ATt 0[] =t 2 HSto A= Cf
QFst S/We| mb HOHS X|RI5HT COBie(Construction Operation

Building Information Exchange) HI0|E{ &2t} H|0|E{2] Import

% Export 715 XI5t Uk S8 ZE2 AHIAUS FC
TS QL A2 R 0| JisEt MHIAS RIZSHD

2

QUCt E2{a0o=2= A

2 MZstn, 0|Z Esl ESRI, Google Earth S3} GIS(Geographic

Information System) HEE HZSIEE 7|5

BIM 2to|E2i2|= &#& 2l0|H2{2|E MIdte AXL 2t
t

HELL 7t HojE HE S2170!
= X|Hst Uk

2to|E2{2|E SRE 4 AU=S ot Uk S3| SRS MulA
oAM= & ME 233 7| 22|, 3D M 2 sHAM, &l ol

. BIM CIO[E{2| 2|, (hE ZHo| ZMN2| XIE 7152 &

ol OI:I

St= Ao= mtE|Qdct

2.2 0t BM E3UE F2 7|5 Hel
= Ho|Me A7|2] BM Z3Z0| £ 7|5 =52 E5f BIM
;

_>,'_
ko
4
2
it
i
=

Table 3. Common & special features list for a BIM platform

« Web based platform

« Individual and overall project management

Common | * Check project progress through Dashboard query

Features | . Check Work Flow

« BIM Standard Data (IFC) Export / Import

« Revit & ArchiCAD (3D CAD program) file support

« 3D rendering support through WebGL-based browser support
« Perform model collision checks

« Markup function supports in-model display function

- Management of subcontractor’s work and supervisor reports

Special through task scheduler

Features | . Assignment of authority per client, area unit, structure

« Increase the number of projects that can be supported by
scaling resources (CPU / MEM] through cloud scaling

« Monitor and alarm on server performance, resources, and
overall health of systems
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Table 4. Common & special features list for a BIM platform

+ WebGL based online BIM viewer
« Provide collaborative work-flow for project in collaborative
Common environment
feaf‘ul:'es « Sharing design and maintenance information using IFC files
of the S . .
integrated +» Manage and share all files in BIM projects and provide
harborBIM collaborative workspaces between authorized users
platform | . Distribute and manage business responsibilities within
collaborative workspaces
« Project Issue Management
« System-linked APIs and interfaces related toharbor BIM data
« Sharing harbor BIM Library Content
Gl - Standard XML (COBie] linkage of harbor BIM maintenance
functions
of the history management data
integrated | . Content management based on harbor BIM standard IFC
harbor BIM - .
« harbor Specialized CDE Environment
platform ) ) .
« Provide computing resources and development environment
for the harbor BIM cloud platform
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Figure 2. Management screens of laaS environment for a Harbor BIM platform
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Figure 3. Main features of PaaS environment for a Harbor BIM platform
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Table 7. Comparison of platform introduction cost for
developing a harbour BIM platform (unit: 10° won)

Server Spec
Usage (CPU/MEM/ | Cost [‘:4"::] Bgfo'jgs
DISK)
Schema Verification 4core/16G/1T 4,500 223
Library Creation 4core/16G/1T| 4,500 223

Portal Development 8core/32G/1T 6,500 372

Maintenance

Performance Prediction 4eore/16G/1T 4,500 223 10,194
Test-Bed 4eore/16G/1T 4,500 223
Extra Cost - - 127
Total 24core/96G/5T| 24,500 1,396

Sub (1 year) 24,500 16,752| 10,194

Reduction Ratio 58 % 40% -

CHH| 58%, AWSLHH| 40%2] =@ H|E0| HHEl= A2 LIEt

wiC.
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