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Expanding Thought

Delivering on the promise of BIM requires a  
foundation—a comprehensive framework of open informa-
tion and communication technology (ICT) standards—that 
will support improved information exchange within the ar-
chitectural, engineering and construction (AEC) domain and 
between the AEC domain and neighboring domains such as 
emergency management, real estate, energy, finance and law. 

The principles involved in building a comprehensive frame-
work of ICT standards to serve a diverse set of needs are well 
understood and there is a growing body of “lessons learned” 
and good practices that can be applied. 

Stepping away from AEC Babel
BIM vendors have successfully promoted the value of their 

BIM suites to the point that AEC industry participants and the 
owner and operator community are increasingly requesting 
BIM in contracts. Different vendors’ BIM products, however, 
usually don’t work well together. There is also non-interop-
erability between BIM products and software used by people 
outside the AEC world, such as the owners and operators of 
buildings. And the problem isn’t only non-interoperability 
among data formats and application software, but also non-
interoperability among the underlying operating systems, pro-
gramming platforms and user interface environments. 

Fortunately, web services and the principles of service-ori-
ented architectures are now solidly established and these ad-
dress non-interoperability among different operating systems, 
programming platforms and user interface environments.

Significantly, web services and open standards provide the 
foundation for cloud computing and AEC players and owners 
and operators of buildings and facilities will not want to forego 
the substantial benefits that cloud computing offers. More and 
more of these stakeholders are expected to participate in BIM 
standards activities that are now headed firmly in the direction 
of supporting service-oriented architectures based on open 
interface and encoding standards. 

Laying the Foundation for BIM Interoperability
on services

The buildingSMART alliance™ develops the United States 
National BIM Standard™ (NBIMS). Over the past 12 years, the 
global AEC community, led by buildingSMART International, 
has established Industry Foundation Class standards (IFCs) 
for representing building elements and their properties. IFCs 
are an object-oriented data representation standard and file 
format for defining architectural and constructional CAD 
graphic data as 3D real-world objects. They have captured 
much of the semantic content necessary for the comprehen-
sive standards framework we seek. But IFCs alone are not suf-
ficient.

A key breakthrough has been the acceptance within the 
buildingSMART alliance™ and, increasingly, also within  
buildingSMART International, of the services imperative. They 
recognize the necessity to move from IFC file formats, with a 
focus on batch file conversion, toward IFC-compliant data ac-
cessed through service interfaces. Imagine you are planning 
a road trip: would you rather download a file containing a na-
tional road map, or would you rather access a web service like 
Google Maps, MapQuest or Bing Maps that shows you routes, 
calculates mileage and also gives you links to restaurants, hotels 
and a cornucopia of site information available through a search 
engine? This is the power of web services and it is the future of 
BIM.

Encoding data in the eXtensible Markup Language (XML) 
produces IFC files that are bigger than traditional ASCII-en-
coded IFC files, yet the service approach (which makes use of 
XML), provides users with much greater convenience. This is 
because users will seldom download a file. Rather, they will 
submit a query and “get an answer.” That is, they get just the 
information they need, rather than a big batch of data from 
which they will extract an answer.

The AECOO community has begun to embrace key open 
XML encoding standards such as:
•	 aecXML (uses IFC’s to create non-graphic BIM data);

BIM interoperability has already advanced from total vendor  
lock-in to batch conversion of files, including IFCs and various XML 
encodings. Image courtesy of the Open Geospatial Consortium (2007).

In the not-too-distant future, BIM interoperability will be accomplished 
through service interfaces, not file transfers and conversions. Image 
courtesy of the Open Geospatial Consortium (2007).
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•	 AGCxml (for electronic interchange of AEC transactional 
data); and

•	 OGC® CityGML (for storage and exchange of virtual 3D city 
models).

Separation of concerns
Different smart people in any enterprise have different con-

cerns (or views) and related expertise. In the BIM world, the 
views are those of architects, owners, lenders, insurers, build-
ers, realtors and regulators. Various view modeling systems 
guide the structuring, classifying and organizing of informa-
tion system architectures to capture the “separation of con-
cerns.” 

The Reference Model for Open Distributed Processing (RM-
ODP) (ISO 10746) is one widely used view modeling system. 
In the OGC, the geospatial technology industry developed an 
abstract specification based on the RM-ODP, which has been 
a reliable guide for the development of standards for that in-
dustry. Similarly, the U.S. National Institute of Standards and 
Technology (NIST) is using RM-ODP to lead a national effort 
to develop a standards framework for the modernization of the 
U.S. Smart Grid. In both domains, “separation of concerns” is 
a key to creating “service oriented architectures” that provide 
the basis for “systems of systems” that take advantage of “com-
puting across the network.” 

The BIM standards effort needs to do much more with 
view modeling but progress in this direction is evident in 

Information Delivery Manuals (IDMs) and Model View Defini-
tions (MVDs). 

SDO collaboration
Internet and web standards development organizations 

(SDOs) increasingly collaborate on problems to take advan-
tage of one another’s expertise and to avoid duplication of 
effort and avoid creation of new obstacles to interoperability. 
Similarly, the buildingSMART alliance™ and buildingSMART 
International, two organizations linked by charter, have coop-
erated more closely over time, aligning both their names and 
activities. 

Their joint programs—aimed at a single international BIM 
standards framework—also make it easier for other interna-
tional standards groups to relate to what might otherwise be 
seen as a strictly U.S. activity. For example, there is an obvious 
need for standards to integrate indoor and outdoor locations 
and to integrate the technologies of design (AEC, CAD and 
BIM) with the technologies of observation and measurement 
(surveying, GIS, remote sensing, LIDAR, navigation, location 
services). Improving interoperability in this area was the main 
reason for the buildingSMART alliance™ and buildingSMART 
International to sign a formal memoranda of understanding 
with OGC, the international geospatial standards organiza-
tion, in 2006. 

The path forward
The buildingSmart alliance™ is bringing AEC stakeholders 

into the fold and promoting an international effort to modern-
ize the IFCs. It is anticipated that service interfaces for BIM will 
result from these efforts, driven partly by the growing momen-
tum of the AEC Integrated Project Delivery (IPD) process. At-
tention to “separation of concerns” will help guide this process 
and the buildingSMART alliance™ will provide “rapid proto-
typing” and testing of standards in industry testbeds, pilots 
and interoperability experiments.

If the AEC industry participates actively in this process, BIM 
will get the foundation it needs and the promise of BIM will 
become a reality. � n

Louis Hecht, Jr. is the Executive Director, Business Develop-
ment, Open Geospatial Consortium (OGC). He can be reached 
at lhecht@opengeospatial.org.

“Levels of Detail” (LoD) in CityGML, an application schema 
for Geography Markup Language 3 (GML3), the extendible 
international standard for spatial data exchange issued by the OGC 
and ISO TC211. Image courtesy of Dr. Steidler, CyberCity Modeler.


