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Section 2 – Prologue to the National BIM Standard


Chapter 2.3


Chapter 2.3
Future Versions

Introduction

Primarily this section of NBIMS XE "NBIMS (The NBIMS Committee)"  Version 1 - Part 1 identifies what needs to be accomplished in order to issue Part 2.  Also discussed are the process and timing that will be followed to achieve that goal and to issue future versions of the Standard.  Most of this chapter is a compilation of information found and discussed in other chapters.  



Background

The NBIMS XE "NBIMS (The NBIMS Committee)"  Version 1 - Part 1:  Overview, Principles, and Methodologies is intended to first introduce the reader to a comprehensive Building Information Model (BIM) XE "BIM (Building Information Model)"  and all the possibilities it will bring to the capital facilities industry.   XE "Capital facilities industry" The United States XE "United States"  capital facilities industry is a long way from fully realizing all the opportunities of BIM and this chapter is intended to provide the roadmap XE "Technology Roadmap"  that will be required for attaining the goals identified in the whole of this document.  

Figure 2.3-2 identifies major activities that are enabled by the Standard.  The information presented below will discuss the tasks needed to achieve each of these high-level capabilities.  

Relevance to Users

BIM XE "BIM (Building Information Model)"  is in use today and is flourishing, but it carries many of the problems of the past.  These problems are primarily related to lack of sharing of information between lifecycle phases, since many practitioners are still only concerned with their phase of the project and fail to recognize their stewardship role in the overall lifecycle XE "Facility Lfecycle"  of the facility.  In order for a BIM to be fully implemented and its potential fully realized, it must allow for the flow of information from one phase to the next, from inception onward.  This can effectively only be achieved through open standards.  Today, BIM is being defined by the capabilities that a specific vendor can provide and not by the requirements that design and construction professionals or, more importantly, the operators, sustainers, and owners of a facility need.  Open standards are the only economical way all subject matter vendors can participate.  A time when one vendor will be able to provide all the tools necessary for the capital facilities industry XE "Capital facilities industry"  is not foreseen and is quite unrealistic.   

The reader is encouraged to read the complete NBIMS XE "NBIMS (The NBIMS Committee)"  document then return to this chapter, since it identifies the roadmap XE "Technology Roadmap"  to achieve full realization of the opportunities BIM XE "BIM (Building Information Model)"  provides.  It provides the timeline when users may expect certain capabilities to reach maturity.  

There are many concerns on which the industry must come to a decision; many of these may require the formation of consortiums to accomplish the task.  Funding will also be required, and finding resources interested in ensuring those capabilities exist may be a challenge.  While a certain end state is desired, ensuring that all the pieces necessary to accomplish that end state may not have the level of interest needed to fund them.  However, if the foundation capabilities are not in place and are not strong, then the final product will likely be inadequate and not attain the expected potential.

Relevance to the National BIM XE "BIM (Building Information Model)"  Standard

Accomplishing all the tasks identified in this section will be daunting and priorities are likely to change over time.  The industry will not be able to boil the ocean; therefore, the process must be broken into small doable pieces that yield usable results and benefits as quickly as possible.  With many hands working toward a common vision these tasks can be accomplished as long as the goals are clearly stated and the relationships and prerequisites well understood.  It is critical that active participation of practitioners remain high so that the final products do in fact support their requirements.

Discussion

Our ultimate goal is to improve construction productivity in the United States and to keep us competitive internationally.   XE "United States" Many of the aspects of this overarching goal will be accomplished by a large consortium of players.  The area that NBIMS XE "NBIMS (The NBIMS Committee)"  is focused on is the design of the theory and structure for a new way of thinking about facilities and structures as information models.  The industry is not just pushing a theory but is designing the process and structures for the information:  using objects such as Industry Foundation Classes (IFC or ifc XE "IFC (International Foundation Classes)" ), using information exchanges XE "Information exchange"  such as Information Delivery Manual XE "IDM (Information Delivery Manual)"  (IDM), using model views such as Model View Definition (MVD),  XE "MVD (Model View Definition)" and dictionaries such as International Framework for Dictionaries (IFD) to create and sustain a BIM XE "BIM (Building Information Model)" .  

The table (Figure 2.3-1) shows a desired extension to one originally provided by the Bureau of Labor and Statistics in 2004, which showed a declining productivity rate for construction, while other segments of the economy were improving at record rates.  The NBIMS XE "NBIMS (The NBIMS Committee)"  Initiative XE "NBIMS Initiative" ’s goal is to implement some of the same techniques, used in other industries, in the capital facilities industry XE "Capital facilities industry"  to achieve the similar productivity increases and to reverse the current downward trend.  The rate of improvement will depend on how seriously the industry and the country view the crisis and come forward with the necessary resources.  It is hoped that construction productivity can at least begin to show improvement before the end of this decade and follow our projections into the future.  
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Figure 2.3-1  Construction Productivity (Historical information courtesy of Bureau of Labor Statistics; future projection courtesy of DKS Information Consulting, LLC.)
How soon the detailed roadmap XE "Technology Roadmap"  presented below is accomplished will depend on how soon we lay the foundation needed to achieve it.  While the NIST XE "NIST (National Institute of Standards and Technology)"  study
 and others have identified the loss of billions of dollars a year from inefficient business practices, we have not been able to identify the specific sources of those dollars in order to be able to redirect them to solve the problem.  The primary reasons are that the dollars are widely distributed and that most practitioners have an accepted way of doing business such that the imbedded waste and ways to improve are not readily seen.  Hence, the industry makes small incremental improvements to inefficient processes instead of the substantive changes required that involve the entire capital facilities industry XE "Capital facilities industry" .   

Next Steps

[image: image1]The next steps in the NBIMS XE "NBIMS (The NBIMS Committee)"  Version 1 -Part 1 are gleaned from each chapter and included here as a summary.

Supporting Tier 4

· Continued promotion of information relationships from the highest level, worldview, to the lowest level, object view, is required throughout the capital facilities industry XE "Capital facilities industry"  to ensure that we maintain a continuum of information flow from the smallest to the largest pieces and vice versa. All parties involved must be supportive of the model at this level before there can be acceptance at more detailed levels. The NBIMS XE "NBIMS (The NBIMS Committee)"  Initiative XE "NBIMS Initiative"  includes OSCRE XE "Open Standards Consortium for Real Estate (OSCRE)" , OGC XE "OGC (Open Geospatial Consortium)" , IAI XE "IAI (International Alliance for Interoperability)" , and many others who all need to become involved in order to reach industry wide consensus XE "consensus standard" .  

· A key element of success will be implementing Information Assurance procedures so those who store information in the model and those who retrieve it are assured of the accuracy and security of the information. While commonplace in the banking and personnel industries, it is still relatively new concept in the capital facilities industry XE "Capital facilities industry" . Work must be done to ensure industry wide implementation so that trust can be ensured.

Supporting Tier 3

· Research is required to evaluate the current level of capability of BIMs in use in the industry today and to continue evaluating the rankings proposed for the capability maturity model  XE "NBIMS Maturity Model" remains valid. There was concern that the bar may have been set too high for most current BIMs to be “certified” however, this proved not to be true. The chapter BIM XE "BIM (Building Information Model)"  Minimum will be revised as required over time to reflect the status of the industry.

· The Capability Maturity Model XE "CMM (Capability Maturity Model)"  chapter has been coordinated with the BIM XE "BIM (Building Information Model)"  Minimum chapter to ensure that the certified level is in fact what is being described in that section. Many so-called BIMs in existence do not meet the NBIMS XE "NBIMS (The NBIMS Committee)"  definition of a BIM, since they are really only intelligent drawings, visualization tools, or production aides. The current Capability Maturity Model gives the capital facilities industry XE "Capital facilities industry"  a spectrum of tangible capabilities by which to determine the current maturity of a BIM and to provide higher levels on the spectrum as developmental goals. Future work will be done to improve the Maturity Model so that it mirrors the burgeoning BIM community.

· The governing body of NBIMS XE "NBIMS (The NBIMS Committee)"  will need to certify BIMs and testing processes in order to build a database of best practices and to isolate areas of opportunity for improvements in the BIM XE "BIM (Building Information Model)"  community, as well as to provide a means and motivation for users to create reliable information that is stored in open and interoperable XE "interoperable"  formats.

· The industry will need to implement Information Assurance procedures at all levels of BIM XE "BIM (Building Information Model)" .

Supporting Tier 2

· Identify the maturity baseline in the industry as it stands today, determine the typical level of BIM XE "BIM (Building Information Model)"  in use, and validate that it meets the minimum identified in this document

· Continue developing a vision for more mature BIMs and develop a roadmap XE "Technology Roadmap"  for raising the minimum BIM XE "BIM (Building Information Model)"  bar. Identify deadlines for achieving higher level and more mature implementation over the next 20 or more years.

· Implement Information Assurance procedures to support Tier 2.

· Identify existing BIM XE "BIM (Building Information Model)"  projects that qualify as candidates for inclusion in the standard (together with Scoping and Requirements Development).

· Evaluate candidates and create a plan for developing qualified candidates into a standard (together with Scoping and Requirements Development).

· Review and comment on IDM XE "IDM (Information Delivery Manual)"  Process Maps (developed by Requirements Development).

· Review and comment on IDM XE "IDM (Information Delivery Manual)"  Exchange Requirements (developed by Requirements Development).

· Facilitate review and feedback by software developers.

· Plan and manage a pilot implementation/use program (together with Testing).

· Incorporate lessons learned from implementations/use to update Process Map, ERs, and MVD XE "MVD (Model View Definition)"  (together with Requirements Development and Testing).

· Plan and manage the consensus XE "consensus standard"  process (together with Executive Committee XE "NBIMS Executive Committee" ).

Supporting Tier 1

· The IFC XE "IFC (International Foundation Classes)"  development work is currently being done overseas. While there are links to chapters developing IFC worldwide, there is currently very little U.S. involvement. U.S. involvement in this effort must increase in order to develop IFC that will fully meet our future needs and to remain competitive.  

· Software vendors continue to support open standard IFC XE "IFC (International Foundation Classes)"  in their products at various speeds. Each product has varying levels of success at importing and exporting IFC due to their internal configuration. Continued focus on the benefits of the IFC based neutral file format used to communicate between products needs to be maintained. This is the basis for the NBIMS XE "NBIMS (The NBIMS Committee)"  open standards approach.

· Implementing Information Assurance procedures:

· Review the OGC XE "OGC (Open Geospatial Consortium)"  GeoDRM Reference Model from the perspective of information exchanges XE "Information exchange"  in BIMs. 

· Identify and document use cases.

· Make plans to participate in future OGC XE "OGC (Open Geospatial Consortium)"  Interoperability Programs.

· The need for UniFormat™ harmonization, XE "harmonization"  along with enhancement, and coordination of other OmniClass™ tables must continue.

· Work with and further support OSCRE XE "Open Standards Consortium for Real Estate (OSCRE)"  efforts to link the planning, design, and construction activities to the owners, operators, investors, and tenants of facilities.

· Provide continuing education XE "continuing education"  for practitioners in all aspects of the real property industry.

· Support software vendor implementation of the ontologies and taxonomies.

Schedule

Several related documents will be produced over time in addition to and supporting the National BIM XE "BIM (Building Information Model)"  Standard.  One such document is the Generic Implementation Guidelines.  Although not a direct part of NBIMS XE "NBIMS (The NBIMS Committee)" , they will be based on NBIMS and therefore updates to NBIMS should be followed by the generic implementation guidelines.  The Generic Implementation Guidelines are the common elements that would be used by all.  Individual companies and organizations will augment the Generic Implementation Guidelines with their own unique requirements, but these should be limited in nature as they are somewhat duplicative.   

It is estimated that new versions of NBIMS XE "NBIMS (The NBIMS Committee)"  will be issued on the following schedule.  The Generic Implementation Guidelines should follow these documents by three to six months.  

· NBIMS XE "NBIMS (The NBIMS Committee)"  V1 - Part 1
December 2007

· NBIMS XE "NBIMS (The NBIMS Committee)"  V1 - Part 2
July 2008

· NBIMS XE "NBIMS (The NBIMS Committee)"  V2

July 2009


· NBIMS XE "NBIMS (The NBIMS Committee)"  V3

July 2011


· NBIMS XE "NBIMS (The NBIMS Committee)"  V4  

July 2014

A new version will be issued every three to five years after NBIMS XE "NBIMS (The NBIMS Committee)"  has reached some level of dynamic equilibrium.

Industry will be solicited to participate in a consensus XE "consensus standard"  process for the items needing standardization XE "standardization"  identified in the section below. Those products ready for submission to the consensus process will be incorporated into the next version.  NBIMS XE "NBIMS (The NBIMS Committee)"  V1 - Part 2 will include items undergoing this process.

Items Needing Standardization

The following are items that have been identified throughout the document as needing to be standardized in future versions of NBIMS XE "NBIMS (The NBIMS Committee)" .

Chapter 3.1  Introduction to Exchange Concepts
· More BIM XE "BIM (Building Information Model)"  packages need to incorporate NBIMS XE "NBIMS (The NBIMS Committee)"  structured content so that property sets are interoperable XE "interoperable" .  

Chapter 3.2  Data Models and the Role of Interoperability

· OmniClass tables need to be accepted as standards for use in NBIMS XE "NBIMS (The NBIMS Committee)" .

· The NBIMS XE "NBIMS (The NBIMS Committee)"  Hierarchical Relationship needs to be accepted as a standard.

· Completion of the work involved with NWI 241 to harmonize IFC XE "IFC (International Foundation Classes)"  and ISO XE "ISO (International Standards Organization)"  15926. It is anticipated that this will be coordinated through a FIATECH project.
· Consensus on the hierarchy from worldview to detailed facility or structure view. (July 2008 as part of NBIMS XE "NBIMS (The NBIMS Committee)"  V1 - Part 2) 

· Overall consensus XE "consensus standard"  on use of a procedural lifecycle XE "Facility Lfecycle"  roadmap XE "Technology Roadmap"  for the capital facilities industry XE "Capital facilities industry"  using one of the existing best practice examples as its basis. (NBIMS XE "NBIMS (The NBIMS Committee)"  V2)

· Incorporation of the accepted procedural best practice into software. (NBIMS XE "NBIMS (The NBIMS Committee)"  V3)

Chapter 3.3  Storing and Sharing  XE "central repository" Information

·  XE "standardization" Information sharing strategies and standards for manufacturers and suppliers to ensure models are sustainable.
· Defining information structures related to activities included in a model.
· Defining how models will support sensor networks for real time facility operations.
· Strategies to incorporate server and web based service oriented architectures.
Chapter 3.4  Information Assurance

· Establishment of Information Assurance procedures in new models XE "BIM (Building Information Model)" .
· Encryption-at-rest measures shall be initiated.

· Encryption-during-transmission shall be implemented.

· Building IA procedures into the management of the entire facility lifecycle XE "facility lifecycle" .

· Metadata concerning who entered the information into the BIM XE "BIM (Building Information Model)"  and the level of quality of that information.

Chapter 4.1  BIM XE "BIM (Building Information Model)"  Minimum

· The minimum BIM XE "BIM (Building Information Model)"  is an outcome of the current level of standardization XE "standardization"  available; however, agreement needs to be reached as to what a minimum standard entails.

Chapter 4.2  Capability Maturity Model XE "CMM (Capability Maturity Model)" 
· The Capability Maturity Model XE "CMM (Capability Maturity Model)"  will need to be accepted by the industry, whether or not it can be standardized remains in question.

· It is anticipated that the certification levels will be adjusted annually based on some established criteria. Such criterion may be based on the winners of several BIM XE "BIM (Building Information Model)"  related awards that occur annually such as the AIA XE "AIA (American Institute of Architects)"  TAP BIM Awards, the FIATECH XE "FIATECH"  CETI Awards, and others established by the industry.

Chapter 5.1  Overview of Exchange Standard Development and Use Process XE "NBIMS (National Building Information Model Standard)" 
· No specific items needing standardization XE "standardization"  have been identified for this section. 
Chapter 5.2  Workgroup Formation and Requirements Definition
· No specific items needing standardization XE "standardization"  have been identified for this section. 
Chapter 5.3  User-Facing Exchange Models
· Development of ERMs for the end user processes selected for V1.  (See Chapter 5.2)

· Development of one or more generic MVDs (depending on the number of high level exchange scenarios that the ERMs span, e.g. architectural design to structural design, architectural design to HVAC design).
· Review and comment on these MVDs by industry associations and vendors. XE "IFC (International Foundation Classes)" 

 XE "BIM (Building Information Model)" 
Chapter 5.4  Vendor-Facing Model Definition, Implementation, and Certification Testing
· Since this document is focused on defining the processes and tools by which a Version 1 National BIM Standard will be developed and NOT on the actual standard, there are no MVDs included in this document.  MVDs will be developed in future releases of the actual standards document.

· Identify existing BIM projects that qualify as candidates for inclusion in the standard (together with Scoping and Requirements Development).
· Evaluate candidates and develop a plan for developing qualified candidates into a standard (together with Scoping and Requirements Development).
· Review and comment on IDM Process Maps (developed by Requirements Development).
· Review and comment on IDM Exchange Requirements (developed by Requirements Development).
· Develop Model View Definitions (as defined in the MVD Development Process section).

· Facilitate review and feedback by software community.
· Plan and manage a pilot implementation/use program (together with Testing).

· Incorporate lessons learned from implementations/use to update Process Map, ERs, and MVD (together with Requirements Development and Testing).

· Plan and manage the consensus process (together with Executive Committee).
· Generate and publish V1 NBIMS documents (together with all committees).
Chapter 5.5  Deployment
· Develop example Project Agreements between parties to exchanges. 

· BIM creation in which certified software is used to author building information models.
· Data validation in which delivered BIM data is checked for compliance with the Project Agreement.  

· BIM use in which delivered BIM data is imported and used in certified software by exchange parties to accomplish project objectives.  XE "NBIMS (The NBIMS Committee)" 

 XE "consensus standard" 

 XE "NIBS (National Institute of Building Sciences" 
Chapter 5.6  Consensus-Based Approval Methods
· The consensus process must be developed and deployed.
Appendix A  IAI XE "IAI (International Alliance for Interoperability)"  Industry Foundation Classes (IFC or ifc)
· The IFC XE "IFC (International Foundation Classes)"  continue to be developed and expanded and new versions will be issued. NBIMS XE "NBIMS (The NBIMS Committee)"  will continue to adopt the work of the ISO XE "ISO (International Standards Organization)"  and the IAI XE "IAI (International Alliance for Interoperability)"  International as the IFC are incorporated into software.  IFC are at the Publicly Accepted Standard (PAS) stage (ISO/PAS 16739) and as such are not yet an ISO standard, although they are headed in that direction.  

Appendix B  CSI OmniClass™

· The fifteen OmniClass tables should be accepted as industry standards.
· Tables 11, 12, 13, 14, 22, 31, 32, 33, 34, and 41 are ready to be submitted to the consensus XE "consensus standard"  process in 2007.

· Table 21 is undergoing harmonization XE "harmonization"  and will be ready for consensus XE "consensus standard"  in 2008.

· Table 23, 35, 36, and 49 will be ready at a future date.
· We will use a modification of the NIBS XE "NIBS (National Institute of Building Sciences"  consensus XE "consensus standard"  process to incorporate these documents.
Appendix C  CSI International Framework for Dictionaries (IFDLibrary™)
· The IFDLibrary partners have a number of projects underway that are starting to address working with the IFD and integrating it with the IFC model to support interoperability.  North America is currently pursuing the following projects.
1. ICC SmartCodes.  The primary project CSI is pursuing as an initial test case is supporting the International Code Council (ICC) SmartCodes project.  ICC has identified terms from the energy code and identified their relevant properties.  This work is captured in spreadsheets to develop the input tool and access to the API. With the energy code complete, we will move on to support other parts of the International Building Code. 

2. NBIMS.  Once the toolset and procedures are established, CSI plans to make them available to support all projects looking to achieve interoperability through using the IFC model and IDM process definitions.  Initial work with the development committee on the Product Property Sets for Specifiers project is expected to utilize the IFD to establish the requirements for specifications by project phase.

Additional Standards Efforts
· Readers of this document who represent widely used domain standards (i.e. normative standards) are encouraged to undertake NBIMS XE "NBIMS (The NBIMS Committee)"  projects to help define those information exchanges XE "Information exchange"  needed for their specific communities.  Readers of this document who utilize local standards are asked to participate in relevant NBIMS projects to identify the extent to which requirements defined by their standards may be represented in the NBIMS open-standards framework.

· NBIMS XE "NBIMS (The NBIMS Committee)"  encourages software vendors to participate in the discussion of this methodology to provide an open framework for their interoperability projects.  Such a framework will reduce the cost of vendor participation in NBIMS and ultimately provide critically needed end user functionality that increases the ease of use of each participating software system. 

Priorities

While the above items all need to be completed in order to achieve our comprehensive BIM XE "BIM (Building Information Model)"  goals, the list below identify the most critical and specific items that can begin standardization XE "standardization"  processes or that require specific support for the consensus XE "consensus standard"  processes either underway or soon to be underway.  They are listed in no specific order since each should be investigated in detail to understand the level of effort that will be required to prepare them for balloting and consensus.  It is hoped that a significant portion of the list will be addressed in Part 2, but that is yet to be determined.  This will be a significant role for the consensus committee of NBIMS XE "NBIMS (The NBIMS Committee)" .

· Develop standardized Model View XE "MVD (Model View Definition)"  Definition and conduct consensus XE "consensus standard"  process.

· Establish standard information assurance procedures for a new model XE "BIM (Building Information Model)" .

· Publish V1 NBIMS XE "NBIMS (The NBIMS Committee)"  Model View XE "MVD (Model View Definition)"  Standard in conformance with IAI XE "IAI (International Alliance for Interoperability)"  International.

· Initiate standard encryption-at-rest measures for NBIMS XE "NBIMS (The NBIMS Committee)"  based products.

· Support OmniClass™ table 21 harmonization XE "harmonization"  efforts to prepare for consensus XE "consensus standard" .

· Implement standard encryption-during-transmission measures for NBIMS XE "NBIMS (The NBIMS Committee)"  based products.

· Build standard IA procedures into the management of the entire facility lifecycle XE "facility lifecycle" .

· Develop standard audit trail and quality indicators for BIM XE "BIM (Building Information Model)" .

· Continue support for standard IFC XE "IFC (International Foundation Classes)"  development. 

· Conduct consensus XE "consensus standard"  process to standardize the information exchange template XE "Information Exchange Template" . 

· Conduct consensus XE "consensus standard"  process for OmniClass™ tables 11, 12, 13, 14, 22, 31, 32, 33, 34, and 41.

· Conduct consensus XE "consensus standard"  process for the hierarchical relationship.

· Support completion of the work involved to harmonize IFC XE "IFC (International Foundation Classes)"  (ISO/PAS 16739) and ISO 15926.

· Conduct consensus XE "consensus standard"  on use of a procedural lifecycle XE "Facility Lfecycle"  roadmap XE "Technology Roadmap"  for the capital facilities industry XE "Capital facilities industry"  using one of the existing best practice examples as a basis. 

· Incorporation of the accepted procedural best practice into software. 

· Conduct consensus XE "consensus standard"  to standardize minimum BIM XE "BIM (Building Information Model)" . 
· Conduct consensus XE "consensus standard"  process to make Early Design XE "Early Design"  a standard part of NBIMS XE "NBIMS (The NBIMS Committee)" .
· Conduct consensus XE "consensus standard"  process to make COBIE XE "COBIE (Construction to Operations Building Information Exchange)"  a standard part of NBIMS.

 XE "NBIMS (The NBIMS Committee)" 
2004    2008    2012    2014    2018    2022    2024  ….





Figure 2.3-2  NBIMS Exchange Tier Architecture (Courtesy D. Davis, AEC Infosystems)


� HYPERLINK "http://www.facilityinformationcouncil.org/bim/pdfs/ExchTierArch.jpg" ��http://www.facilityinformationcouncil.org/bim/pdfs/ExchTierArch.jpg�








� U.S. Department of Commerce, National Institute for Standards and Technology, “Cost Analysis of Inadequate Interoperability in the U.S. Capital Facilities Industry.”  (NIST GCR 04-867, August 2004 at � HYPERLINK "http://www.bfrl.nist.gov/oae/publications/gcrs/04867.pdf" ��http://www.bfrl.nist.gov/oae/publications/gcrs/04867.pdf�. 
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