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Abstract The purpose of this study is to design the GIS (Geographic Information System)-based BIM (Building
Information Modeling) Objects Visualization System (OVS) Architecture by using Open source BIM Server
Cost-Effectively. Recently, the studies related to the facility management using GIS and BIM are being researched
world-widely. In this studies, it’s important to develop the BIM Server to link the heterogeneous system such as GIS
and represent GIS-based BIM objects. To implement it, the trends in related studies were reviewed and the open
source-based BIM server architecture was analyzed. And then the architecture considering the BIM server was
designed to represent the geometry and property of the BIM object which was stored in BIM server. Lastly, the system
by using the proposed architecture was developed.

Keywords : BIM, GIS, Open source, BIM Server, Object visualization
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Table 1. Open source-based BIM server characteristic
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BIM server Characteristic

To improve the query performance,
bimServer uses the Berkeley DB. it
supports the Open API such as Web

. service and it’s easy to analysis the BIM
bimServer .
server architecture because of Open
source. Recently, BIMql as the query
language that has the query grammar is

added to bimServer.

Object-based BIM Database server which
uses the open source, CUBRID. This
system has the high performance about the
data query. But, there is no Open API such
as Web service. Because of that, it is
difficult to integrate between the
heterogeneous system such as FM, GIS etc.

ORDB-based
IFC
server[7]
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Figure 2. bimServer Component Framework Architecture
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Table 2. bimServer Component

Component Role Description

Managing BIM Object Information by

Database using File DB, Berkeley DB.

Cache to improve the BIM server
operation performance as storing the used
objects recently

Cache

BIM information query support to extract

Query the needed information from BIM DB.

Managing the notification message between
the users and objects to support the
collaboration and the configuration
management.

Notification

Configuration management support to
collaborate between the objects including
the users. This module has the various
functions such as the model check-in,
check-out, revision history.

Configuration
Management

Data File Stream Input/Output Interface
support to persist the BIM Objects
including the Plugin interface mechanism to
extend the Input/Output Data File Format.

Serializer

External Heterogeneous System Linkage
support services by using SOAP(Simple
Object Access Protocol)-based
API(Application Program Interface).

Webservices

(bimServer)

Netural File Format
(IFC, CityGML, Collada, COBie...)

Figure 3. bimServer interoperability method between
BIM and GIS
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List<Project> projects
= bimServerClient.getAllProjects();

for(Project project:projects)

{
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+OptimizeBIMObjects() +getAlRevisionsOfProject(): List<Revision>

+GetBIMObject(): BIMObject +downloadQuery(Revision, SQL: string): File

BIMObject IFC BLFCacheFileDB

: | +GetProperties(): IFC >
i | +GetGeometries(): BLF

+Load(FileName: string)
+Save(FileName: string)

+AddBLF(FileName, BLF)
+GetBLF(FileName): BLF

BLF

BLFConverter

+Load(FileName: string)
+Save(FileName: string)

+ConvertBLF(IFC): BLF

Figure 10. GIS-based BIM OVS Class Diagram

Table 3. GIS-based BIM OVS Classes Responsibility

No Class Responsibility
Controlling the other classes
such as bimServerClient,
1 BIMOVS |BLFConverter, BLFCacheFileDB to
support the BIM Object
Visualization services.
Supporting the bimServer API such
) bimServer |as getAllProjects, getAllRevisions
Client OfProjects and the BIM information
query function.
BIM
3 BIM he DB BLF File.
CacheFileDB Cache to manage ile

4 | BLFConverter |Converter to transform IFC to BLF File.

BIM Object Class to virtualize the
IFC and BLF information takeoff
mechanism such as the algorithms.

5 BIMObject

IFC File which has BIM Object

g w9l

6 IFC .

Properties.

BLF File which has BIM Object
7 BLF Shape Meshes converted from IFC’s

Geometries by using BLFConverter.
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Figure 11. GIS-based BIM Objects Visualization
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Table 4. BIM Server Core Functions

No Functions

F1 IFC Parser

F2 IFC Object DB Creation and Management
F3 IFC Object Web-service Support

(BIM Object CRUD-Create/Read/Update/Delete)

BIM Project Management

F4 (Project Object CRUD)

F5 Multiple User DB Access and Control

F6 External Plugin Support to extend the Server
Functions

F7 |Web Interface for the BIM Server Management

Table 5. Difference Analysis between BIM Server Direct
Development and Open source-based Development

Direct Open
No Development source-based Difterence
(DD) Development
(OD)
F1 43 2.4 1.9
F2 3.9 2.3 1.6
F3 3.9 2.6 1.3
F4 33 2.0 1.3
F5 3.9 2.7 1.1
F6 33 1.9 1.4
F7 2.4 1.4 1.0
Average 3.6 2.2 1.4
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