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Abstract-System integration is to integrate every weak current
subsystem in the building on a computer network platform to
realize sharing of information, resource and task, this platform
can receive or transmit data and information of subsystem by
network, serial port and data base to achieve control of every
subsystem. This paper presents a method to realize intelligent
building information integration based on OPC, and gives the
concrete realization of OPC servers and OPC client sides
combined with the weak current system of Dongsheng
building.
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L.

Intelligent building light-current systems make the
computer technology, the network technology, modern
control technology, graphical display technology and
communication technology an organic whole. It is the
extremely important constituent part of intelligent building
and it supervises all electrical equipment of the whole
building. Light-current systems generally include building
automation system (BAS), fire-fighting automation alarm
subsystem (FAS), security subsystem (SAS), satellite and
cable TV subsystem (CATV), garage management
subsystem (CPS), public broadcasting and emergency
broadcast subsystem (PAS). Light-current system’s
integration integrates each subsystem into a flat to realize
linkage control and information sharing, and complete the
management of an entire building.

To realize the system integration of intelligent
buildings, we can use OPC technology to solve the
communication question of integrated management platform
and site equipment and subsystems. The emergence of this

INTRODUCTION

technology offers a full set of solutions for the
comprehensive  solvement  of  various  different
manufacturer’s all kinds of equipment and system
integration.
II.  OPC TECHNOLOGY
Definition of OPC

OPC is a communication standard based on OLE. It
includes a set of interfaces, a standard set of properties and
methods for process control and manufacturing automation
systems.

OPC focused on solving the standardization of reading
and writing data and data transmission between the
application software and process control equipment etc. It

followed the Client / Server model, regarding the data
collection terminal as OPC Server, and the other side as
OPC Client access.

OPC provides information management domain
application software and real-time control domain for data
transmission, and provides data from control equipment of
access process of application software, solving standards
problem of communication between the application
software and process control equipment. When the device is
connected through OPC, drivers of field devices such as the
graphics application software, application software of trend
analysis and alarm applications software and so on, are
based on the OPC standard. In unified OPC environment,
the application can read directly data from field devices,
without compiling special procedures for interface
separately, and each field device can be interconnected
directly with the different applications. Improvement and
extension of OPC technology created a good software
environment, for integration of the intelligent building
system, especially comprehensive integration of the
real-time control domain and information management
domain.

As the middle layer of the integrated system, OPC
server will connect control signal with management
software in accordance with uniform standards seamlessly,
and separate the hardware and software applications
effectively. OPC server program by calling the hardware
drivers to access the dual-port RAN in intelligent network
adapter, and applications, through the OPC interface with
OPC server, exchange data, to indirectly achieve on-site
information.

Based on DCOM technology, OPC technology
effectively supports communication between distributed
applications in network. This will be monitoring computer
via an Ethernet and other computers to make up LAN, and
client programs distributed in other computer can
communicate with OPC servers of control computers, to
achieve information sharing , which will undoubtedly
promote the integration and fusion of each subsystem.
Intelligent Building of each subsystem, through OPC
servers, achieves data exchange in different field devices.
Intelligent systems of the whole building monitor and
manage in a platform, to realize flexible configuration of the
building intelligent system integration and multisystem
management.

Published by Atlantis Press, Paris, France.
© the authors

0501



The 2nd International Conference on Computer Application and System Modeling (2012)

Application model of OPC in the building intelligent
system

OPC technology is applied to the intelligent building
system integration, application model block diagram shown
in Figure 1.

In the above model, the integrated platform collects
data of this system, deals with communication between the
various  subsystems, and provides a centralized
decision-making and control. These functions are completed
by all objects of the integration platform, and the conceptual
model is divided into three layers: 1) the data
communication layer: composed of the BAS client interface,
the CAS client interface and OAS client interface, and it
uses the standard OPC interface and the Subsystem objects
interact ,to complete the acquisition of status of each
subsystem, the log, switch signals, etc.; 2) the control layer
of analysis: divided into database object management, log
management objects, and system management objects,
system state management objects and so on, and it analyzes,
sorts and filters data gained, generating reports, logs, and
control signals; 3) the assisted decision-making layer:
comprised of the object of the joint management, the user
interface and supporting decision-making etc, and it can
provide assisted decision-making abilities on the basis of
data analysis.

Subsystem object is an important annulus of an
integrated model, and the main function is packaging the
subsystem status and alarm information, using formats
defined of standard information and standard interfaces to
communicate with the integration platform; receiving
control information from the platform, through calling the
file from subsystem, database and application system, to
complete control, while avoiding increasing system burden
field devices direct access to integration platform.

Between the operating station of the subsystem and
field equipment, the various subsystems, through the OPC
user interface, interact data with field equipment with server
interface of standard OPC, and integrated management
platform, through the OPC client interface, interacts data
with subsystems, to achieve the purpose of control and
management. If you need some special field devices to
communicate directly with the IBMS, you can access
directly through OPC interfaces to the IBMS without the
subsystem level. Thus, if subsystems or field devices meet
the OPC specifications, they can access the system.
Customer can choose different manufacturers according to
their need. When a subsystem or field device needs to
modify or upgrade, it just modifies the corresponding OPC
server interface or OPC client interface, without involving
integrated management platform, to shield the heterogeneity
of the subsystems, The openness and maintainability of the
system effectively enhanced.

III. THE APPLICATION OF OPC IN INTEGRATION OF
INTELLIGENT BUILDING SYSTEM

Dongsheng Mansion, located in Xicheng, Dongying,
area of 30 mu, floor space of 51000 square meters, the
height of 99.7maters, with 26 floors on the ground and 2

floors under the ground, the outdoor patio area of about
22,000 square meters, is an integrated intelligent building
with hotels, business, entertainment and restaurants. To
achieve these objectives, we need an integrated system, to
integrate the information exchange of sub-systems of the
intelligent systems, to achieve the centralized monitoring
and control of information about a system, and to achieve
the linkage of necessary and definable events between the
various subsystems.

For the characteristics of Dongsheng Mansion, we
propose a solution based on OPC, Floor control system is
the basis of the system integration, the building control
management system as a platform of system-wide
integration, the OPC as an information exchange platform,
every system as an OPC server, and then integrated to the
final OPC client. Integration of the system architecture into
three layers: The first layer is the integration of subsystems,
Such as the integration between burglar alarm and CCTV,
then set the OPC server on the basis of the first layer, forms
a second layer of integration, OPC server to the information
management center as the third level integration.

The components of light-current system.

The light-current system of Dongsheng Mansion
involves background music; emergency broadcast system,
automatic fire alarm system, CCTV surveillance system,
anti-theft alarm system and Access control system. These
systems integrate at the basis of Siemens's $ 600, OPC as
the main actualize way, apart from this, each subsystem has
done some more closely control linkage according to
functional needs, horizontal integration in other words, such
as  the control linkage of background music and
emergency radio subsystem, fire alarm and linkage control
system, CCTV surveillance system, the integration
Anti-theft alarm system and access control system, the
Integration of OPC Server Building Automation Systems.
The below describe is in the example of integration of the
building automation system and OPC server.

The automation system of Dongsheng Mansion
includes: (1) Monitoring of HVAC systems; (2) Monitoring
of Water supply and drainage system; (3)Monitoring of
Power supply and lighting system; (4) Elevator control.
Floor control system is the basis for the system integration,
the building control management system as the platform of
system-wide integration, the OPC as an information
exchange platform, each system as an OPC server, the final
integrated as the OPC client. In the other words, the
Integration of the system architecture includes three layers:
The first layer is the integration of sub-systems, such as
Such as the integration between burglar alarm and CCTV,
then set the OPC server on the basis of the first layer, form a
second layer of integration, OPC server to the information
management center as the third level integration.

In order to achieve three integrations above, in addition
to using commercial OPC architecture, also need the
self-programming of the first and the second layers. The
following piece of code is the sending code of OPC server
when alarm occurs.

CEventServer pEventServer=
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((CAlarmDoc )GetDocument0)->GetEventServer0;
if(pEventServer!=NULL)

if(pEventServer->ChooseServer0)
{

1
if(pEventServer->Connect0)
i1

1
/ / settitle

GetDocument0 —>SetTitle
(pEventServer->GetOPCServerName0);

}
i

The realization of light-current system integration of
Dongsheng Mansion.

Systems Dongsheng Mansion has integrated include:
building automation system, fire-fighting automation alarm
system, television monitoring system, smart cards system,
intelligent fire alarm system and patrol management system
and so on.

Firstly, link each subsystem above together by
intelligent interface and data gateway, central integrated
management system exchange data by Ethernet and data
gateway, data gateway being a client side of central
integrated management system, client side transmits data to
server by means of immediacy and timing. Immediate
transmit is that once alarm information occurs, it should be
transmitted to central integrated management system so that
central integrated management system can linkage other
subsystem. Intelligent interface transforms information
transmitted from each subsystem to layout needed by central
integrated management system, then transmit to data
gateway, finally, data gateway packs it and transmit it in
communication protocol which is decided in advance.

Data gateway provides a unique port for central
integrated management system which reduces the
burdens of central integrated management system and is
convenient for system maintenance and successful
integration as a client side of OPC Server communicating
with central integrated management system, serving the
function of information transfer among each subsystem, and
is the pivot of the whole information transmits. It manages
each IEI, distinguish and receive each IEI information ,
for instance, the information from IEI needs immediate
transmit or timing transmit, then packs packet OPC can
distinguish and transmit it.

IEI can accomplish transfer of date layout and
communication protocol, and hardware drivers of different
hardware interface such as standard RS-232 interface,
difference RS-485, or RS-422 interface, serial printer

interface and so on. It transforms different command format
of each subsystem so that it is convenient for central
integrated management system to receive distinguish and
manage. Integrated schematic is as follows:

In the way above, the integration of building
automation systems, burglar alarm system, TV monitoring
systems, smart card systems, fire alarm systems, radio
systems, patrol management system into a platform was
realized finally. According to their importance, Integrate
gradational various isolated devices, features and
information into an associated integrated, unified and
coordinated system that allows full sharing of resources,
efficient management, easily use. The sharing of the system
information indicates that the bridge between any two
subsystems has been established, Therefore, the linkage
problem between the various subsystems solved. Here are
two typical integrated joint actions to manifest it:

The anti-theft alarm system and the CCTV monitoring
system cooperate with the Building Automation System.
While the anti-theft alarm signal generates, cameras of the
CCTV monitoring system will be rechecked and take video.
If it’s not bright enough, the Building Automation System
will turn on the lights in the alarm zone immediately. The
cooperation of the anti-theft alarm system and the CCTV
monitoring system is realized by the Sharing Alarm. And
then their integration with the Building Automation System
is achieved by the Sharing Alarm via the integration of
database.

While the cooperation of the Smart Card System and
the CCTV monitoring system is a little different. If
something wrong happens when someone put the card on
the Card Reader, the Building Automation System will
deliver an alarm signal to the Sharing Alarm through the
OPC Server and the Sharing Alarm will give orders to the
CCTV monitoring system to switch the video screen
according to the coding of the alarm signal. Then the CCTV
monitoring system controls the matrix to switch the cameras
in order to make near confirmation and take video.

IV. DISCUSSION

The system integration of intelligent building is not
simple accumulation of every subsystem, but organic
integration of each subsystem functions. The key of the
organic integration is how to design and structure. This
article applies OPC technology on the design of intelligent
building system integration so as to realize the open and
seamless connection of every subsystem. This method save
manpower, money, and improve the response ability of the
building to unforeseen events.
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Figure 1. Application model diagram
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Figure 2. The integrated schematic of the systems of Dongsheng building

Published by Atlantis Press, Paris, France.
© the authors
0505




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.162 841.890]
>> setpagedevice




