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Learning Objectives
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• Learn the basics of XML
• Learn the unique features of gbXML and how they help the BIM system
• Through examples of gbXML, learn its capabilities and usage in BIM
• Get hands-on experiences in gbXML interactive visualization tools



Outline
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• Green Building XML History
• Basics of XML
• Basics of gbXML
• gbXML examples for BIM
• Hands-on exercises



• Data exchange between 3D-CAD and Green analysis applications

• The xml file should be viewer and editing tool independent 

• Development started Dec. 1999

• Published June 2000

• Funding – development and promotion
• California Energy Commission
• Green Building Studio, Inc.  
• Pacific Gas & Electric

Green Building XML History
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• Non-proprietary open data standard 
• Autodesk acquired Green Building Studio in 2008

• gbXML was part of the acquisition but is not “owned” by ADSK
• A new advisory board was formed in Q2 of 2009 to promote to the industry as 

a whole

• Maintained by an industry consortium
• 200+ members
• 20+ applications
• 11 advisory board members
• Industrial partners try to add their preferred standards and models into the 

documents
• The GitHub page is at: Green Building XML (gbXML) · GitHub

Ownership and Support
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https://github.com/GreenBuildingXML


• XML is a text-based markup language that is fast becoming a 
standard of data interchange
• An open standard from W3C
• A direct descendant from SGML

Example: Product Inventory Data
<Product>

<Name>Refrigerator</Name>
<Model Number>R3456d2h</Model Number>
<Manufacturer>General Electric</Manufacturer>
<Price>1290.00</Price>
<Quantity>1200</Quantity>

</Product>

XML: Definition and Example
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See the example on the left, 
each field has a unique name 
and associated value in it. It 
becomes easy for an 
automatic analyzer to extract 
and analyze information. 



• XML’s key role is data interchange
• Two business partners want to exchange customer data

• Agree on a set of tags
• Exchange data without having to change internal databases

• Other business partners can participate by using the same tag-set
• New tags can be added to extend the functionality

XML: Data Interchange
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Key to successful data interchange is building consensus and 
standardizing of tag sets



• Prolog
• Instructs the parser as to what it is parsing
• Contains processing instructions for processor

• Body
• Tags - Entities
• Attributes - Properties of Entities
• Comments - Statements for clarification in the document

XML: Structure
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Example
<?xml version=“1.0” encoding=“UTF-8” standalone=“yes” ?>  Prolog
<contact>

<name>
<first name>Sanjay</first name>
<last name>Goel</last name>

</name>
<address>  Body

<street>56 Della Street</street>
<city>Phoenix</city>
<state>AZ</state>
<zip>15784</zip>

</address>
</contact>

XML: Structure
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• Uses less-than and greater-than characters (<…>) as delimiters 
• Every opening tag must have an accompanying closing tag

• <First Name>Sanjay</First Name>
• Empty tags do not require an accompanying closing tag.
• Empty tags have a forward slash before the greater-than sign e.g. <Name/>

• Tags can have attributes which must be enclosed in double quotes
• <name first=“Sanjay” last=“Goel”)

• Elements should be properly nested
• The nesting can not be interleaved
• Each document must have one single root element

• Elements and attribute names are case sensitive

XML: Syntax: Elements & Attributes
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• XML documents have a tree structure containing multiple levels of 
nested tags. 
• Root element is a single XML element which encloses all of the remaining 

XML elements and data in the document
• All other elements are children of the root element

Tree Structure: Elements
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<?xml version=“1.0” encoding=“UTF-8” standalone=“yes” ?>
<contact>  Root Element

<name>
<first name>Sanjay</first name>
<last name>Goel</last name>

</name>
<address>

<street>56 Della Street</street>  Child Elements
<city>Phoenix</city>
<state>AZ</state>
<zip>15784</zip>

</address>
</contact>

Tree Structure: Elements
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• Attributes are properties associated with an element
• Each attribute is a name value pair 

• No element may contain two attributes with same name
• Name and value are strings

Example
<?xml version=“1.0” encoding=“UTF-8” standalone=“yes” ?>
<contact> 

<name first=“Sanjay” last=“Goel”></name>  Attributes
<address>

<street>56 Della Street</street>  Nested Elements
<city>Phoenix</city>
<state>AZ</state>
<zip>15784</zip>

</address>
</contact>

Attributes: Definition and Example
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• Data should be stored in Elements
• Information about data (meta-data) should be stored in attributes

• When in doubt use elements

• Rules of thumb
• Elements should have information which some one may want to read.
• Attributes are appropriate for information about document that has nothing to 

do with content of document 
e.g. URLs, units, references, ids belong to attributes

• What is your meta-data may be some one else’s data

Elements vs. Attributes: Comparison
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• Please see the following XML file segment. 
• What does the XML segment try to describe?
• Identify at least two errors in the XML segment

Student Exercise: XML file
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• Sustainable building analyses
• Minimize human interpretation mistakes 
• Reduce cost
• Improve efficiency
• Relationship to XML

• XML based
• 306 XML elements
• 104 specific enumerations
• Predefined property sets
• No inherent extension mechanism

gbXML Main Objective
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• Whole building energy use & costs
• Water use & costs (indoor, outdoor, and catchment)
• Carbon emissions
• Heating and cooling load analysis
• LCA
• Renewable energy
• HVAC equipment sizing
• Lighting analysis
• Fire analysis
• Solar/shading analysis
• Energy code compliance
• Thermal comfort

Sustainable Building Analyses
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• 3D planar polygon geometry 
• 2D rectangular polygon geometry
• Space boundaries 
• Opaque constructions and materials

• Thermal and emission properties, recycled content,
• Costs including LCA (embodied, first, and future)
• Fire properties

• Glazing, shades, and their operation
• Internal and external equipment

• Energy, power, efficiencies, water use, physical characteristics
• Costs including LCA (embodied, first, and future)

• Lighting and controls

Data Capabilities
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• HVAC equipment
• Weather design data
• Ventilation requirements
• Operation schedules

• Occupancy, lighting, equipment, HVAC, temperatures.
• Infiltration
• Transportation types, location, & schedule
• Vegetation types, location, & water use.
• Versioning and change history

Data Capabilities (continued)
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3D BIM Model
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Analytical Model Derived from gbXML
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AutoDesk software gbXML “Construction” dialog
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gbXML Support Software
• CAD/BIM

• Autodesk
• AutoCAD Architecture & 

MEPrchitecture & MEP
• Green Building Studio (GBS)
• Ecotect

• Bentley
• Architecture
• Building Mechanical Systems
• Speedikon Architectural

• Google
• SketchUp

• Graphisoft
• ArchiCAD
• Mac and Windows

• HVAC/Energy
• CADLine

• Cymap
• Carrier

• Hourly Analysis Program (HAP)
• DOE-2.2 & eQuest (via GBS)
• Elite Software
• EnergyPlus (via GBS)
• Energy Soft*
• Environmental Design Solutions 

Ltd.
• Tas

• IES, Ltd. 
• IES <Virtual Environment>

• Trane
• TRACE 700
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gbXML in Practice
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• Most widely used format for sustainable analyses in the world
• Fastest method for exchanging sustainable analysis data



Performance Data
• Glazing example
• Actual manufacturer data
• Analysis ready data

25



• Please go to this link to see the elements supported by gbXML
• Help | gbXML Element | Autodesk

• Please refer to the “windowtype” element in the previous slide. Search on 
the internet to figure out the usage of “Glaze” and “gap” elements

• Refer to the “LightingSystem” element example at the following link, write 
the “LightingSystem” gbXML segment for the current classroom.

• Help | LightingSystem Element | Autodesk

Student Exercise: gbXML reading and exercises
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https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-61E78379-FE7F-4F10-A217-583BFD56F0D6
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-61E78379-FE7F-4F10-A217-583BFD56F0D6
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-61E78379-FE7F-4F10-A217-583BFD56F0D6
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-61E78379-FE7F-4F10-A217-583BFD56F0D6
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-F55E7B14-E461-4DBD-A7BD-83DC71C62640
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-F55E7B14-E461-4DBD-A7BD-83DC71C62640
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-F55E7B14-E461-4DBD-A7BD-83DC71C62640
https://help.autodesk.com/view/RVT/2024/ENU/?guid=GUID-F55E7B14-E461-4DBD-A7BD-83DC71C62640


gbXML Adoption Examples

• UC Berkeley – Bancroft 
Library $38 mil. renovation

• Days saved with using 
AutoCAD-gbXML-TRACE 700

• Firm’s practice changed to 
fully utilize gbXML

• Nearly every project has BIM 
model built, gbXML file 
exported and imported into 
Trace 700

• Average of two days saved on 
every project

27



gbXML example: Campus structure
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gbXML example: surfaces
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gbXML example: construction
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gbXML example: nested elements of a “Ceiling”
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Geometry in gbXML
• Storeys optionally have an explicit geometrical representation
• The volume and/or the footprint area of a room may be represented

• Building elements like walls are modeled with surface geometry 
(planar polygons or parametric rectangles)

• The position of the surfaces depends on the building element‘s 
function (e.g. exterior or interior wall)
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Georeferencing in gbXML

• Local Cartesian coordinates
• Latitude and longitude 

(decimal)

• CADModelAzimuth for the 
overall model

• Azimuth for Surfaces

• Elevation as height above sea 
level
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The Future
• Continue to evolve with industry input
• Continue to standardize terminology

• HVAC Components and Systems

• Interfaces with different automatic design tools and databases
• Support of future smart buildings
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Summary
• We introduced

• Development history of Green Building XML

• Basics of XML
• Grammar
• Elements
• Attributes

• Basics of gbXML
• Elements and supported structures for BIM

• gbXML examples for BIM
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Assignment
• The assignment of this module consists of two parts

• Generation of a gbXML file for a three-layer exterior wall (We will provide a starting gbXML file 
structure and corresponding information)

• Hands-on exercise with gbXML Web browser
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Getting Started with Hands-on Experiences
Visit www.gbxml.org for 

schema,
more information, &

Yahoo! gbXML group link.
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http://www.gbxml.org/


gbXML viewer through web browser
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gbXML Github page
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