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Abstract

The designing of the Industry Foundation Classes (Ifc) is fully determined to the exchange of data between various
CAD tools. The main prospective behind writing of this paperis to understand the architecture of Ifc, IfcXML and
the collaboration of IfcPropertySets with IfcXML. The IfcXML is able to gather the full information about the project
is provided with. Hence for an optimal development of the project Ifc is best suited. IfcXML is compatible with the
Building Information Modeling (BIM).since the main goal ofmaking the Ifc was the variation among the different
languages of Architecture, Engineering and Construction (AEC). Thus to provide a common sharable platform to AEC
for the better development of the building Ifc was made,in which Building Information Modeling (BIM) allows data
related to buildings design, construction and operation tobe created and accessed by all of the project stakeholders.
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1. Introduction

Data transfer between Two Dimensions Computer
Aided Design (2dCAD) tools started in the late 1970s
and early 1980s.NASA initiated the first attempt to es-
tablish a single public exchange format developed by
Boeing and General electric which resulted in the initial
graphics exchange Specification (IGES)[1].In the past
format of the file and the sematic content were sepa-
rated which was then changed by IGES in ISO STEP
data modeling language EXPRESS[2, 3, 4, 5, 6].

This language describes the product modeling tech-
nology and schemas such as IFC and the CIM Steel
Integration, version 2(CIS/2).Extensible markup lan-
guage (XML) is an another language used as a base foe
schemas.

Some Features Of XML Schemas

• Public or proprietary

• Part of the document that is being exchanged or
defined externally[1].
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• Direct links between software is established[7, 1].

• Generally robust and developed specifically for the
software in question

• Rely on application programming interface (API)
to write data from initial tool to target tool.

• Standardization efforts In international framework
for dictionaries IFD, the OMNIclass construction
classification system and the construction opera-
tions building information exchange (cobie).

1.1. ISO Step

Data models like IGES and the Drawing exchange
Format (DXF) were used to transfer data (2d and 3D
geometry) between applications before the adoption of
BIM. But file exchanges became too complex and large
with the growth of the need to transfer more semantic
data about various systems. The EXPRESS language
was a product developed as a result of this issue from
the Standard for the Exchange of Product Model Data
(STEP), number ISO-10303 formed by the Technical
Committee (TC184) and a subcommittee of the Interna-
tional Standards Organization (ISO). This language was
used in a large number of domains . The EXPRESS-
G language was then developed as a graphical version
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Figure 1: Formats of IFC[11].

to facilitate better readability for users. The several
building related product models developed by STEP are
[6, 8, 9, 7]:

• STEP Application Protocol 225 (AP225)

• IFC

• CS/2

1.2. Industry Foundation Classes (IFC)

IFC is a standard that describes the whole buildings
life cycle. It is widely used to exchange data by most
BIM authoring tools. It is devloped by buildingSMART
international(BuildingSMART international ltd. 2013a)
which was earlier known as international alliance for in-
teroperability(IAE). IFC is often called Information for
construction. It is regisstered with ISO as ISO :16739.

The IFC data model is object oriented hierarchical
, and composed of several schemas[6, 4, 10].The ar-
chitecture principle is based on IFC architecture which
consists of four layers[11, 12]:

• The Resource Layer : This layer being lowest of
all holds the concepts which described properties
like geometery, material,quatity,date ,time,cost.

• The Core Layer : The second layer contains the
kernel and core extensions.

• The Interoperability Layer : The concepts that are
common in a range of industries or applications are
contained in this layer.

• The Domain Layer : The highest layer contains
concepts specific to individual domains and appli-
cations.

Figure 2: Describing latest veriosns of ifc[12].

1.2.1. Document conventions
Extracts from schemas and files are presented in

Courier New[4].

• Hyperlinks are colored blue for example
http://www.w3.org/2001/XMLSchema-instance.

• IFC entities are colored blue for example IfcSpace-
Boundary.

• IFC properties and attributes in running text are
quoted for example Longitude.

• IFC data is shown in bold and in red for example.

<IfcOrganization id=i1650>

<Name>Graphisoft</Name> </IfcOrganization>

Examples of complete files follow the following con-
vention:

Green : Directives

Red : Attribute names
Brown : Entities
Blue : Structured mark-up
Black : Data

Table 1: Convention

For compatibility with IFC standards, spelling is
American English. Only elements taken directly from
the ISO/STEP standard 10303 are spelled in British
English.

i.Why IfcXML should be used over IFC?

IfcXML has a marvelous advantage of extensible
markup language(XML) which is used to carry the
data.XML is used for carrying the data not for display-
ing the data[2, 4, 10].So attaching XML with IFC gives
the IFC a superb platform of carrying the data from
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Figure 3: Example code of IfcXML .

platform to another without any damage and data lose
[11, 5].

ii.How to understand the whole IFC model ?

No, realistic exchange and data sharing scenarios
particularly those that benefit most from ifcXML are
based on subsets of the whole IFC model.To implement
ifcXML you should have an overall understanding of
what IFC model carries in order to find the part that
you are found of.As the ifcXML uses the hierarchical
structure to define the subsets of ifc model so to find
the part you are interested in follow the path driven by
ifc view. If so learn and understand that subset of the
IFC model that is described in the view or If a suitable
view definition does not found, (together with the other
parties interested in sharing the information) start to
identify the scope for that view fig. 3.

iii.What is the best way to get into the IfcXml
structure?

Start exploring the IFC technical guide and the IFC
model implementation guide, both give an insight into
the IFC model from a technical and implementation per-
spective. Currently both guides use the EXPRESS lan-
guage version of the IFC model for examples and expla-
nations(fig 8).

2. IfcRoot

The IfcRoot is the most abstract and root class for all
IFC entity definitions of the IFC object model that roots
in the kernel or in subsequent layers of its. It is there-
fore produced as super type all IFC entities, beside those

Figure 4: EXPRESS Diagram of IfcPropertySet with relation to Ifc-
Root.

defined in an IFC resource schema. All entities that are
subtypes of IfcRoot can be used independently, whereas
entities of resource schema, that are not subtypes of Ifc-
Root, are not supposed to be independent entities.

The IfcRoot assigns the globally unique ID, and the
ownership and history information to the entity. In ad-
dition it may provide for a name and a description about
the concepts (figure 8)[4, 12].

Related Entites to IfcRoot:.

• IfcObjectDefinition.

• IfcPropertyDefinition

• IfcRelationship.

IfcXML contains rooted and non rooted enti-
ties.Rooted entities are those which are defines accord-
ing to the schemas but non-rooted are those which
may be defined by the vendor(like as vendors or the
users).Thus IfcObjectDefination contains the type of
objects(RelatedObjects ref.figure 3).IfcObjectType car-
ries the IfcLabel has properties of ifcPrpertySetDefina-
tion knows the information of ifcRelDefineByProper-
ties.IfcRelationship has relationship among IfcRelDe-
fines which defines the relationship by two methods i.e
IfcRelDefinesByType which declares the relationship
type with object and IfcRel Define By Properties which
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Figure 5: : Description of IfcRoot.

defines the relationship defined by IfcPropertyaSetDef-
inition.IfcPropertySetDefinitions defines the IfcProper-
tySet which has properties as IfcProperty.IfcProperty
demonstrates the description optionally which is defined
by the IfcRoot ,contains couple of diiferent properties
such as IfcComplexProperty and IfcSimpleProperty (fig
8).

2.1. Defining Property set

Properties can be defined by model maker of
building[6].In market there numerous types of softwares
are available which claim for the best output by their
software.there are following Famous and mostly used
softwares available.

• Archicad developed by graphisoft.

• Revit by AutoDesk

These are the two dominating software.Here for mak-
ing a model ArchiCAD is used in whch the properties
of the model as new ifc properties are is defined.

2.2. IfcPropertySet

Definition: The dynamically Extensible properties
are defined the IfcPropertySet.it behaves like an prop-
erty set which structures a property tree to contain the
properties which can be diversified according to their
names. Property sets are dedicated to objects (ifcOb-
ject) through a objectified relationship i.e. IfcRelDe-
finedByProperties. It can be assigned to set of object by
a single instance of IfcRelDefinedByProperties (shared
property sets).

Figure 6: Description of IfcPropertySingleValue.

A property set consists one or more properties which
could be single valued (e.g. string, numeric, unit of
measurement), a bounded value (having limits MIN and
MAX ), an enumeration, a list and table of values or a
data structure. While IFC describes about several hun-
dred property sets for specific types, custom property
sets defined by application vendors or by end users.

2.2.1. IfcPropertySingleValue
• ENTITY : IfcPropertySingleValue

• SUBTYPE OF : IfcSimpleProperty

• NOMINAL VALUE : IfcValue(Optional)

• UNIT : IfcUnit(Optional)

2.2.2. IfcRelDefinesByProperites
• ENTITY : IfcRelDefinesByProperties

• SUPERTYPE OF : IfcRelOverridesProperties

• SUBTYPE OF : IfcRelDefines

• RelatingPropertyDefination : IfcPropertysetDefi-
nition
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Figure 7: Description of IfcRelDefinesByProperties.

Figure 8: Description of IfcPropertySingleValue.

2.2.3. IfcPropertySet
• ENTITY : IfcPropertySet

• SUBTYPE OF : IfcPropertySetDefinition

• HasProperties Of : IfcProperty

• IsDefinedBy : IfcRelTemplatesPropertySet

• WHERE

• WR31 : EXISTS(SELF
IfcRoot.Name)

• WR32 : IfcUniquePropertyName(HasProperies)

2.3. Assigning Values To Existing Psets Of Model

• Checking the Fire Rating checkbox that represents
the IfcLabel.

Figure 9: Snapshot Example opening a file in the software as and then
doing as following for setting the psets to an existing model.

Figure 10: Snapshot Example the Ifc Manager prompts out withPsets
.for existing model supposed Pset ColumnCommon is set of IfcCol-
umn.

Figure 11:

• Checking the slope checkbox which value would
be stored into the IfcPlaneAngleMeaurement.

3. Conclusion

This system demonstrates the use of the IFC and
IfcXML schema in providing access to external build-
ing information. Specifically it illustrates the efficiency
to define manufactured models as property sets and a
generic mechanism for searching for models against the
values of their attributes with the help Ifcroot property
sets.

This IFC model is drastically evolving and there is
keen anticipation of getting more comprehensive and
enhanced features in forthecoming releases of the IFC
model. Thus for the betterment of future the develop-
ment of the IFC model is mandatory.
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