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5.6.3.2.1 Data Type 
The Material Layer components are each represented as single-channel, material coded one byte 
unsigned integer value images stored in TIFF. 

5.6.3.2.2 Default Read Value 
If none of the Material Layer components are available (files associated with the Material Layer 
dataset for the area covered by a tile, at a given LOD or coarser, are either missing or cannot be 
accessed), simulator client-devices should default to a single Material Layer component whose 
content defaults to a single default Composite Material.  The default Composite Material can be 
found in \CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand.  
The default value is: 

 Default_Material_Layer (0) 
In the case where the default value cannot be found, the CDB Specification recommends that 
client-devices default to single substrate composite material whose base material is: 

 Default_Base_Material (BM_LAND-MOOR) 

5.6.3.2.3 Default Write Value 
The files associated with the Material Layer components for the area covered by a tile at a given 
LOD need not be created if the source data is not available.  Tiles partially populated with data 
are not permitted. 

5.6.3.2.4 Supported Compression Algorithm 
The LZW compression algorithm is applicable to Composite Material Index component in the 
TIFF file format. 

5.6.3.3 Composite Material Mixture Component 
A Mixture Layer accompanies each Material Layer; its dimensions are identical to those of the 
Material Layer.  The pixel values of the Mixture Layer “n” represent the area coverage of 
Material Layer “n”.  Since all layers must add to 100%, it is possible to represent “n” Material 
Layers with a set of “n-1” Mixture Layers.  As a result, the last layer is implicit, and it is set to 
(100% - Sum of areas from previous layers).  In the case where there is a single Material Layer, 
there is no need to store the (implicit) Mixture Layer.  When there are two or more Material 
Layers, the Mixture Layer(s) must be generated. 

5.6.3.3.1 Data Type 
The Material Mixture components are each stored in a single-channel TIFF file.  All values range 
from 0.0 (0%) to 1.0 (100%).  Integral types represent scaled integers to fit the range 0.0 to 1.0; 
floating-point values are limited to the range 0.0 to 1.0. 
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5.6.3.3.2 Default Read Value 
If none of the Material Mixture components are available (files associated with the Material 
Mixture dataset for the area covered by a tile, at a given LOD or coarser, are either missing or 
cannot be accessed), simulator client-devices should assume equal mixturing for all available 
Material Layers. 

5.6.3.3.3 Default Write Value 
The files associated with the Material Mixture components for the area covered by a tile at a 
given LOD need not be created if the source data is not available.  Tiles partially populated with 
data are not permitted. 

5.6.3.3.4 Supported Compression Algorithm 
The LZW compression algorithm is applicable to Material Mixture components in the TIFF file 
format.  Consider compressing the file if its content is not of type floating-point. 

5.6.3.4 Composite Material Table Component 
This Composite Material Table is called the Terrain CMT, or just TCMT; it provides a list of the 
Composite Materials shared by the Material Layers of the Material Dataset.  There is one TCMT 
for each CDB tile. 

5.6.3.4.1 Data Type 
The TCMT follows the syntax described in Section 2.5.2.2, Composite Material Tables (CMT). 

5.6.3.4.2 Default Read Value 
Simulator client-devices should default the Terrain Composite Material Table if file associated 
with the Terrain Composite Material Table for the area covered by a tile, at a given LOD, is 
either missing or cannot be accessed.  The default values for the Terrain Composite Material 
Table can be found in \CDB\Metadata\Defaults.xml and can be provided to the client-devices on 
demand.  The default value is a single Composite Material and is named: 

 Default_Material_Layer (0) 
If the default information cannot be found within the \CDB\Metadata\Defaults.xml file, the CDB 
Specification recommends defaulting to single substrate composite material whose base material 
is named: 

 Default_Base_Material (BM_LAND-MOOR) 
If an index is not found in the Terrain Composite Material Table, use the same defaulting 
mechanism. 
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5.6.3.4.3 Default Write Value 
The files associated with the Terrain Composite Material Table for the area covered by a tile at a 
given LOD need not be created if the source data is not available.  Tiles partially populated with 
data are not permitted. 

5.7 Tiled Vector Datasets 
Vector tiles differ from their raster counterpart in three important ways.  First of all, a vector 
tile’s internal structure permits a non-uniform distribution of elements within the tile, (i.e., the 
position of each element within the tile is explicit).  Secondly, the vector tile’s internal structure 
permits a variable number of elements within the tile confines.  Finally, it is possible to control 
the distribution of the element types from a single list. 

Conceptually, the LOD of a vector tile implicitly provides the average density of elements within 
the tile.  The run-time level-of-detail behavior that controls the rendered number of data elements 
depends on various parameters and on the off-line filtering process. 

NOTE:  The LOD referred to in this section concerns itself with the grouping of cultural features 
into tiles at specified LODs, and not with the geometric accuracy or detail of the modeled 
representation of these features. 

5.7.1 Introduction to Vector Datasets 
The CDB Specification uses ESRI Shapefiles to represent vector data and attributes.  All shape 
types are supported to represent point, lineal, and areal features. 

A point feature is a geographic entity where its simplest representation resolves to a point with 
general attributes such as size, position, or material.  A lineal feature is a geographic entity that 
defines a one-dimensional feature such as a road, a canal, a river.  An areal feature is a 
geographic entity where its simplest representation resolves to a two-dimension feature with 
general attributes such as size, position and contours.  In this context, a geographic entity is 
always specified by latitude and longitude coordinates; in turn, the geographic entity is 
conformed onto the terrain by the client-device. 

The lineal and areal feature’s representation abstractly resolves to a one or a two dimensional 
feature.  Unless otherwise specifically mentioned in the CDB Specification, lineal and areal 
feature’s representations are not used to model a geometrical representation.  However, these 
features may optionally reference an explicitly modeled representation (for example an 
OpenFlight model) located in the geospecific model or the geotypical model datasets. 

As per ESRI Shapefile Technical Description, the set of attributes of Vector features are stored in 
dBase III+ files.  Refer to Appendix D for the file format description.  The CDB Specification 
provides three attribution schemas to represent attribution data: 

 Instance-level attribution schema 
 Class-level attribution schema 
 Extended-level attribution schema 
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To completely represent the vector data and attributes in a given tile, the CDB Specification 
requires that a Vector dataset consists of some of all of the following files: 

 *.shp – feature shape files that provides the geometric aspects of each 
instance of a vector feature (point, lineal, and areal features).  All instances of 
the feature must be of the same Shape type.  While the Shapefile format 
supports up to 13 different types (each one stored in a different shape file), 
CDB Specification requires a maximum of one Shapefile type for point 
features, a maximum of one Shapefile type for lineal features and a maximum 
of one Shapefile type for areal features for each tile (for a maximum of 3 
feature Shapefiles per tile). 

 *.shx – feature index files that stores the file offsets and content lengths for 
each of the records of the feature files.  The only purpose of these files is to 
provide a simple means for clients to step through the individual records of 
the feature files (i.e., it contains no CDB modeled data). 

 *.dbf – feature instance-level files that provide the instance-level attribution 
data for each of the records of the feature. 

 *.dbf – feature class-level files that provide the class-level attribution data for 
each class of features present in the feature shape files. 

 *.dbf – feature extended-level files that provide optional extended-level 
attribution data for entries in either the feature instance- or class-level files. 

 *.shp – figure point shape files allow modelers the ability to assign specific 
attribution for each point in lineal or areal features.  Without this additional 
Shapefile, the Shapefile format only allows specifying a single attribution for 
the entire lineal or areal feature.  The CDB Specification extends the concept 
to allow specific attribution to each point of these features while enforcing 
position correlation.  For instance, in case of a PowerLine feature, it is 
possible to associate, within the same dataset, a different geometric 
representation of a PowerLine pylon for each point of the lineal and still 
maintain the relationship between the point and the lineal. 

 *.shx – figure point index files that stores the file offsets and content lengths 
for each of the records of the figure point shape files. 

 *.dbf – figure point instance-level files that provide the instance-level 
attribution data for each of the records of the figure point shape files. 

 *.dbf – figure point class-level files that provide the class-level attribution 
data for each class of features present in the figure point shape files 

 *.dbf – figure point extended-level files that provide optional extended-level 
attribution data for entries in either the figure point instance- or class-level 
files. 
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 *.dbf – 2D relationship files.  These files establish the relationship of point, 
lineal, and areal features of a single or different datasets in a tile and between 
tiles. 

In addition to *.shp, *.dbf and *.shx files, the Shapefile standard also refers to a memo file with a 
*.dbt file that is used to store comment fields associated with the attribution *.dbf file.  

All of the information that is needed to instance features is organized in accordance to the CDB 
tile structure.  All the tiled Vector dataset files are located in the same directory; the dataset’s 
second component selector (CS2) is used to differentiate between files with the same extension 
or with the same Vector features.  Table 5-18: Component Selector 2 for Vector Dataset, 
presents the list of codes that are allocated.  Note that Vector datasets do not necessarily use all 
of the Dataset Component Selector 2 reserved codes.  Users of the CDB Specification should 
refer to the appropriate section for an enumeration of the supported File Component Selector 2 
codes as well as the ones specific to the Dataset. 

The Vector dataset concept and the FACC concepts overlap somewhat; some of the Vector 
datasets are generalizations or specializations of FACCs.  Appendix N provides a recommended 
mapping of the FACC attributes across the CDB Datasets.  Note that the same feature should not 
have two representations. 

 

Table 5-18: Component Selector 2 for Vector Datasets 

CS2 File Extension Dataset Component Name Supported Shape Type 
001 *.shp 

*.shx 
*.dbf 

Point features Point, PointZ, PointM, 
MultiPoint, MultiPointZ, 
MultiPointM 

002 *.dbf Point feature class-level attributes N/A 
003 *.shp 

*.shx 
*.dbf 

Lineal features PolyLine, PolyLineZ, 
PolyLineM 

004 *.dbf Lineal feature class-level attributes N/A 
005 *.shp 

*.shx 
*.dbf 

Areal features Polygon, PolygonZ, 
PolygonM, Multipatch 

006 *.dbf Areal feature class-level attributes N/A 
007 *.shp 

*.shx 
*.dbf 

Lineal figure point features Point, PointZ, PointM, 
MultiPoint, MultiPointZ, 
MultiPointM 

008 *.dbf Lineal figure point feature class-level attributes N/A 
009 *.shp 

*.shx 
*.dbf 

Areal figure point features Point, PointZ, PointM, 
MultiPoint, MultiPointZ, 
MultiPointM 

010 *.dbf Areal figure point feature class-level attributes N/A 
011 *.dbf 2D relationship tile connections N/A 
012  Deprecated N/A 
013  Deprecated N/A 
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CS2 File Extension Dataset Component Name Supported Shape Type 
014  Deprecated N/A 
015 *.dbf 2D relationship dataset connections N/A 
016 *.dbf Point feature extended-level attributes N/A 
017 *.dbf Lineal feature extended-level attributes N/A 
018 *.dbf Areal feature extended-level attributes N/A 
019 *.dbf Lineal Figure Point extended-level attributes N/A 
020 *.dbf Areal Figure Point extended-level attributes N/A 

5.7.1.1 Shapefile Type Usage and Conventions 
This section establishes conventions globally applicable to the usage of all Shapefile features. 

 

For explicitly modeled point cultural features: 

Each point-feature of the CDB can be optionally associated with a GSModel, a GTModel or 
MModel.  The rendering of GSModels, GTModels or MModels by client-devices requires an 
associated point-feature.  The linkage is made through point-feature attributes which together 
provide the information needed by client-devices to locate the Model from the appropriate 
Dataset at the appropriate level-of-detail.  The following feature attributes provide the necessary 
linkage: 

 FACC-FSC: Feature Code and Subcode 
 MODL: Model Name 
 MODT: Model Type  
 MLOD: Model Level-of-Detail 
 MMDC: Moving Model DIS Code 

 

In the Shapefile, the position of all points is expressed using WGS-84 geographic coordinates 
(latitude, longitude, altitude), as explained in Appendix K.  If the feature has an associated 
model, client-devices are required to position the model’s origin at the specified coordinate, 
orient the model’s Y-axis in accordance to the AO1 attribute, and align the model’s Z-axis so 
that it points up.  In the case of Shape types that do not have a Z component value, the object’s 
height value is referenced to the underlying terrain; as a result, client-devices are required to 
position the model’s origin wrt underlying terrain elevation dataset.  For Point features with a Z 
component, client-devices are required to position the model as per the AHGT class attribute 
value.  If AHGT is true, the model’s origin is positioned to the value specified by the Z 
component (Absolute Terrain Altitude), irrelevant of the terrain elevation dataset.  If AHGT is 
false or not present, the model’s origin is positioned to the value specified by the underlying 
terrain offset by the Z component value. 
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For modeled light points: 

It is common practice within the simulation industry to model light points without their 
associated support structures.  In this case, the preferred way to model light points is through the 
use of point-features within the Airport and Environmental Light-Point Features Datasets of the 
CDB; consequently, there are no Models associated with Airport and Environmental Light-Point 
Features. 

Note however that is entirely permissible to also model lights points with their associated support 
structures.  In this case, the CDB OpenFlight Model representing the support structure also 
contains light points as specified in section 6.11, Model Light Points. 

The “modeling” of light points is accomplished via the following light-point feature attributes: 

 LTYP: Light Type 
 LPH: Light Phase 
 AO1: Angle of Orientation 

 

The position of light points are expressed using WGS-84 geographic coordinates (latitude, 
longitude, altitude), as explained in Appendix K.  Client-devices are required to position the 
center of the light point at the specified coordinate, orient directional light points in accordance 
to the AO1 attribute.  The elevation angle component of a directional light point is intrinsic to its 
type (for instance a VASI\TypeT\2.5_Degree\Fly-Up1_light should be used to represent a Type 
VASI light used for a 2.5 degree glide slope).  In the case of Shape types that do not have a Z 
component value, the light point’s height value is referenced to the underlying terrain; as a result, 
client-devices are required to elevate the light point’s center wrt underlying terrain elevation 
dataset.  For Light Point features with a Z component, client-devices are required to position the 
light point’s center as per the AHGT value.  If AHGT is true, the light point’s center is 
positioned to the value specified by the Z component (Absolute Terrain Altitude), irrelevant of 
the terrain elevation dataset.  If AHGT is false or not present, the light point’s center is 
positioned to the value specified by the underlying terrain offset by the Z component value. 

 

For point, lineal and areal features that are not modeled: 

The CDB data model does not make mandatory that all features of the CDB be modeled; as a 
result, each feature is optionally associated with a GSModel, a GTModel or a MModel. 

The position of vertices is expressed using WGS-84 geographic coordinates (latitude, longitude, 
altitude), as explained in Appendix K.  In the case of Shape types that do not have a Z 
component value, the vertex’s height value is referenced to the underlying terrain; as a result, 
client-devices are required to position the vertex’s origin wrt underlying terrain elevation dataset.  
For Shape types with a Z component, client-devices are required to position the vertex as per the 
AHGT value.  If AHGT is true, the vertex is positioned to the value specified by the Z 
component (Absolute Terrain Altitude), irrelevant of the terrain elevation dataset.  If AHGT is 
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false or not present, the vertex is positioned to the value specified by the underlying terrain offset 
by the Z component value. 

AHGT attribute, when present, is always ignored when the Z component value does not exist. 

The bounding box coordinates Xmin, Ymin, Xmax, Ymax required by some Shape types are 
expressed using WGS-84 geographic coordinates (in accordance to Appendix K). 

The value of M and Mrange found in some of the Shape types (PointM, MultiPointM, 
PolygonM, and PolyLineM) is ignored by client-devices. 

5.7.1.1.1 Notes about Shapefile Polygon Shapes 
Even though the Shapefile standard is very versatile, it also enforces some guidelines with 
respect to the Polygon Shapes.  Those guidelines are referred to in Appendix D – Shapefile July 
1998 Technical Description – Annotated. 

The key aspects that should be respected while generating Polygon Shapes are re-listed below: 

 Has no self-intersections or co-linear segments 
 Has no identical consecutive points (no zero-length segments) 
 Does not degenerate into zero-area parts 
 Does not have clock-wise inner rings (“Dirty Polygon”) 

Although the above are guidelines, Shapefile readers shall handle such cases with proper error 
handling and reporting. 

5.7.1.2 CDB Attribution  
Attributes are used to describe one or more real or virtual characteristics of a feature.  Features 
can be assigned a variable number of attributes. 

5.7.1.2.1 Attribute Code 
A unique four-digit numeric code is associated to each attribute.  For example, the attribute 
"Angle of Orientation" has an attribute code of “0003”. 

5.7.1.2.2 Attribute Identifier 
A unique three-character or four-character alphanumeric identifier is associated to the attributes 
that are governed by this Specification.  Attributes other than those governed by the CDB 
Specification may not have an assigned identifier.  For example, the CDB attribute "Length" has 
the “LEN” identifier.  The identifier is a case-sensitive string of up to 10 characters.  In the case 
of instance-level and class-level attributes, the identifier is used as the name of the *.dbf column. 

5.7.1.2.3 Attribute Semantics 
Each attribute is associated with a textual description (describing semantic information), which 
provides a human readable definition of the attribute. 
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5.7.1.2.4 Attributes Values 
A value can be assigned to each attribute.  The data type, length, format, range, usage, units, 
compatibility and schema of each attribute value is governed by this Specification.  Attribute 
values give quantitative/qualitative meaning to the attribute. 

5.7.1.2.5 Attribute Usage 
CDB attribution usage falls in the following categories:  

Mandatory:  A mandatory attribute is an attribute whose value must be provided for all of the 
features of a specified dataset, i.e., a producer of CDB data (e.g., tools) is required to generate 
values for mandatory attributes.  Consumers of CDB data (tools and/or simulator client-devices) 
can rely on the availability of mandatory attributes.  A CDB with missing mandatory attributes is 
considered non-compliant by this Specification. 

Recommended:  A recommended attribute is an attribute whose value should be provided for all 
of the features of a specified dataset.  Consumers of CDB data (tools and/or simulator client-
devices) can always rely on the availability of recommended attributes since the attribute value is 
either provided explicitly by the CDB or provided implicitly as a defaulted value in accordance 
to section 5.7.1.3, CDB Attributes.  A CDB with defaulted recommended attributes is considered 
compliant by this Specification; however, the performance of one or more of the client-devices 
(commonly found on simulation devices) may be adversely affected. 

Optional: An optional attribute is an attribute whose value may (optionally) be provided for all 
of the features of a specified dataset.  Consumers of CDB data (tools and/or simulator client-
devices) cannot rely on the availability of optional attributes.  A CDB with missing optional 
attributes is considered compliant by this Specification; however, the performance of one or 
more of the client-devices (commonly found on simulation devices) may be enhanced by 
including the optional attributes. 

Dependent:  A dependent attribute is an attribute whose value depends on another attribute, be it 
mandatory, recommended, or optional.  The attribute is considered mandatory if the attribute it 
depends on is mandatory.  Likewise, the attribute is considered recommended if the attribute it 
depends on is recommended.  Finally, the attribute is considered optional if the attribute it 
depends on is optional. 

Note that attribute usage information for each of the CDB attributes can be found in section 
5.7.1.3, CDB Attributes  and in Table 5-27: Allocation of CDB Attributes to Vector Datasets 

5.7.1.2.6 Attribution Data Compatibility 
The CDB Specification provides a flexible means to tag features with attribution data.  
The CDB Specification accommodates the vast majority of attribution data that is in 
use today and available through formats and products supported by the NGA and 
other US governmental agencies.  The CDB Specification provides the means to 
attribute features with attribution data with varied origins. 
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5.7.1.2.6.1 CDB Attributes 
CDB attributes are attributes whose semantics, data type, length, format, range, 
usage, units, compatibility and schema are entirely governed by the CDB 
specification.  Most of these attributes are unique to the CDB Specification, i.e., these 
attributes are not found in source data that conforms to various (US) governmental 
standards and Specifications.  As a result, this attribution data must be derived via 
CDB tool automation or provided directly by the user. 

5.7.1.2.6.2 Geomatics Attributes 
Geomatics attributes are attributes whose semantics, data type, length, format, range, 
usage, and units, are governed by various governmental/industrial Specifications and 
standards.  Such attributes are generally found in source data that conforms to such 
standards and specifications.  While the CDB Specification itself does not define and 
govern the usage of these attributes, it nonetheless accommodates their storage within 
the repository structure of the CDB. 

5.7.1.2.6.3 Vendor Attributes 
Vendor attributes are attributes whose semantics, data type, length, format, range, 
usage, and units are governed by one or more vendors.  In general, such attributes 
cannot be used by other vendors since they are often proprietary.  Such attributes 
exclude the above two types of attributes and are generally unique to each vendor.  
While the CDB Specification itself does not define and govern the usage of these 
attributes, it nonetheless accommodates their storage within a CDB. 

5.7.1.2.7 Attribution Schemas 
The CDB Specification offers three different attribution schemas.  Each of the 
schemas offers different trade-offs in the manner attribution data is accessed and 
stored. Each of these schemas is largely motivated by the storage size considerations, 
and flexibility in the manner attribution data can be assigned to individual features 
and to groups of features. 

The three attribution schemas supported by the CDB Specification are: 

 Instance-level schema 
 Class-level schema 
 Extended-level schema 

5.7.1.2.7.1 Instance-level Schema 
This is the attribution schema used for features whose attributes and attribute values vary with 
each instance of a feature in a dataset.  The attributes and their values are specified as attribution 
columns in the instance-level *.dbf file that accompanies the dataset’s *.shp file.  This *.dbf file 
is referred to as the Dataset Instance-level*.dbf file. 
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Each instance of a feature is characterized by a corresponding set of instance-level attributes 
implemented as a row within the instance-level *.dbf file.  Each attribute is uniquely defined by 
an attribute identifier that is a “case-sensitive” character string of 10 characters or less.  This 10-
character limitation of attribute names is set by the dBASE III+ File format structure 
implementation (see Appendix D). 

The data type, length, format, range, usage, and units of the attribution values are specific to each 
attribute.  The interpretation of the attribution data value is governed by metadata that describes 
the data type, the data format, the allowable range of the data, the numerical precision of the 
data, the units associated with the data, etc for each attribute.  The CDB_Attributes.xml metadata 
file is used to describe all the CDB attributes listed in 5.7.1.2, CDB Attribution.  This attribute 
metadata *.xml file must be included in the CDB folder hierarchy under the CDB Metadata 
directory (refer to section 3.1.1, Metadata Directory).  The CDB_Attributes.xml metadata file is 
based on a *.xsd schema file that governs the syntax and structure of the attribute metadata file.  
Refer to Appendix J for a listing of the attribute metadata schema. 

Each row of this instance-level *.dbf file contains the instance-level attribute values for a 
corresponding feature in the *.shp file.  The first column of each row within the instance-level 
*.dbf is always the classname (CNAM).  If the classname is not used, its value is set to blank, 
and all of the classname attributes must be added to the instance-level *.dbf file.  The number of 
columns in a Dataset Instance-level *.dbf file is different for each dataset.  All of the instance-
level attributes are CDB attributes. 

 

 
Figure 5-28: Instance-level Attribution Schema 

5.7.1.2.7.2 Class-level Schema 
This is the preferred attribution schema for features whose attributes and attribute values can be 
shared by one or more of the instances of a feature in a dataset. 

The attributes and their values are logically re-grouped under a classname (CNAM attribute) that 
stands for the group of attributes specific to that class.  Each row of the class-level *.dbf file 
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corresponds to a classname found in the instance-level *.dbf shape file.  Each attribute class is 
characterized by a set of attributes implemented as a row within the class-level *.dbf file.  In 
turn, each attribute is uniquely defined by a name that is a “case-sensitive” character string of 10 
characters or less.  This 10-character limitation of attribute names is set by the dBASE III+ File 
format structure implementation (see Appendix D). 

The interpretation of the attribution data value is governed by metadata that describes the data 
type, the data format, the allowable range of the data, the numerical precision of the data, the 
units associated with the data, etc for each attribute.  The CDB_Attributes.xml metadata file is 
used to describe all the CDB attributes listed in section 5.7.1.2, CDB Attribution.  The 
CDB_Attributes.xml file must be included in the CDB folder hierarchy under the CDB Metadata 
directory (refer to section 3.1.1, Metadata Directory).  The CDB_Attributes.xml metadata file is 
structured in accordance to a *.xsd schema file.  Refer to Appendix J for a description of the 
attribute metadata schema. 

The first column of the file is the classname and acts as the primary key to access table entries; 
all other rows correspond to the attributes represented by the classname.  All of the class-level 
attributes are CDB attributes.  For each dataset, a classname is unique within a geocell. 

 

 
Figure 5-29: Class-level Attribution Schema 

5.7.1.2.7.3 Extended-level Schema 
The CDB Specification provides an alternate attribution schema that can be used (in many cases) 
to supplement the instance-level and class-level schemas. 

The extended-level schema can be used to represent CDB attributes, Geomatics attributes and 
Vendor attributes.  However, the extended-level schema is the only means by which Geomatics 
attributes and Vendor attributes can be accessed. 

Linkage to the extended-level CDB attribution data is accomplished through the CEAI attribute; 
CEAI is an index to a link list of CDB attributes stored in the extended-level *.dbf file.  
Similarly, the GEAI and VEAI attributes are also indices to link lists of attributes stored in the 
extended-level *.dbf file.  The extended-level *.dbf files has the structure described in section 
5.7.1.2.7.4, Structure of Extended-level dbf Files. 

There is one attribute metadata file (named CDB_Attributes.xml) that describes the CDB 
attributes of section 5.7.1.3, CDB Attributes, one attribute metadata file (named 
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Geomatics_Attributes.xml) for the Geomatics attributes and one attribute metadata file (named 
Vendor_Attributes.xml) for the Vendor attributes.  All three attribute metadata *.xml files are 
optional; if provided, they must be included in the CDB folder hierarchy under the CDB 
Metadata directory (refer to section 3.1.1, Metadata Directory).  All three attribute metadata 
*.xml files share the same schema.  The schema that governs the contents of the attribute 
metadata files is Vector_Attributes.xsd.  Refer to Appendix J for a description of this schema. 

5.7.1.2.7.4 Structure of Extended-level dbf Files 
Each row of the Extended-Level *.dbf files correspond to an attribute.  Each attribute row 
consists of four columns as follows: 

Column 1 – LNK (Link):  The first column is a numeric 6-digit index to the next entry of a link 
list of attributes (a value of 0 marks the end of the list).  The LNK field provides a means to 
organize attributes into link lists of attributes that in turn can be associated with a feature. 

Column 2 – GRP (Group): The second column provides an 8-character string that is used to 
name the group to which the extended attributes belongs to.  The actual value of this character 
string is arbitrary and provides an indication of the source of the attribute.  In practice, attributes 
belongs to one of three (3) groups: CDB, Geomatics, and Vendor.  If the extended-level attribute 
is one of the CDB attributes of section 5.7.1.2.7.5, the group name is “CDB”.  If the extended-
level attribute belongs to one of the Geomatics standards (such as “DIGEST”, “VMAP”, 
“SEDRIS”, “DGIWG”, “UHRB”), it is recommended to use the name of the standard as the 
group name.  If the extended-level attribute is a vendor-specific attribute, then the group name 
should represent the name of the vendor (such as “CAE-M”, “Presagis”, “Thales”, “Rockwell”). 

Column 3 – EAC (Environment Attribute Code): The third column provides a unique four-
digit numeric code for each attribute type.  The codes for the CDB attributes can be found in 
section 5.7.1.3, CDB Attributes.  Note however, that the codes for the Geomatics and Vendor 
attributes are not specified by this Specification.  Instead, this Specification provides a metadata 
schema that allows developers to describe these attributes.  See section 5.1.7, CDB Attributes 
Metadata, for details. 

Column 4 – EAV (Environment Attribute Value): The fourth column provides a data value for 
the attribute.  The data value is represented by general-purpose 16-character alphanumeric string.  
In the case where more than 16-characters are needed to represent a data value, the remaining 
characters are provided by appending consecutive row(s) with the same GRP and EAC values; 
the value of LNK is incremented for each of the consecutive row(s).  The interpretation of the 
data value is governed by metadata that describes the data type, the data format, the allowable 
range of the data, the numerical precision of the data, the units associated with the data, etc for 
each attribute type. 

5.7.1.2.7.5 Example 
The following example illustrates the relations between Shapefiles and dBase files where 
instance, class, and extended-level attributes are stored.  The example focuses on extended-level 
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attributes.  Note that it is possible to extend the list of instance and class attributes through the 
use of the CEAI, GEAI, and VEAI attributes. 

The attributes associated with the instance of Shape 2 are extended with CDB attributes because 
CEAI has the value 4; that is an index into the Extended-level attributes dBase file, it points to 
record 4.  By following the link (LNK) in each record, the complete list of extended attributes 
contains records 4, 5, and 8.  These records add 3 CDB attributes: 5, 54, and 25.  These codes 
respectively correspond to APID, RWID, and GAID.  Their respective values are Airport CYUL, 
Runway 06L, and Gate B23. 

The attributes that belong to the “Container” class are also extended with CDB attributes as 
indicated by the value 6 of the CEAI attribute.  Record 6 adds CDB attribute 29, LACC, with a 
value of 1; record 7 adds CDB attribute 60, SSC, with a value of 84. 

The attributes of the “Railroad” class are extended by Geomatics attributes as indicated by GEAI 
and its value of 1.  This adds 3 DIGEST geomatics attributes (numbered 1, 2 and 3) that are 
defined in Geometics_Attributes.xml. 

Finally, the “Highway” class attributes are extended with a single vendor attribute stored in 
record 9 and 10 (VEAI points to record 9 which points to record 10).  The client detects that this 
is a single attribute (and not two separate attributes) because the two records have identical 
values for their GRP and EAC attributes.  The vendor is identified as “ABC Inc.”; attribute 1, 
defined in Vendor_Attributes.xml, has the value “1234567890ABCDEFGHIJ”. 
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Figure 5-30: Relation between Shapes and Attributes 

 

Note that it is possible to simultaneously extend a record (instance and class) with CDB, 
Geomatics, and vendor attributes.  The example does not illustrate this situation to keep it 
(relatively) simple. 
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5.7.1.3 CDB Attributes 
This section provides a list and description of the attributes that are governed by the CDB 
Specification.  Note that it is possible to provide attributes other than those listed here by making 
use of the Geomatics and Vendor Extended-level attribution schema. 

5.7.1.3.1 ATARS Extended Attribute Code (AEAC) – Deprecated 
Description: A unique numeric identifier that points to the entry number of the 

ATARS Extended Attribution file for the current dataset.  This entry 
is provided for legacy database generation facility considerations 
only; CDB-compliant devices are not required to read and interpret 
this field.  The ATARS Extended Attribution file should be located 
in the same directory as the instance-level attribution file.  An empty 
AEAC field (i.e., null string) is allowed. 

Identifier:  AEAC 

Code: 0001 

Data Type: numeric 

Length:  9 characters 

Format: integer 

Range: 0 to 999,999,999 

Usage Note: Optional.  Use when ATARS extended attribution is required. 

Unit: N/A 

Compatibility: CDB 3.0 

5.7.1.3.2 Absolute Height Flag (AHGT) 
Description: Indicates how to interpret the Z component of a vertex. 

Identifier: AHGT 

Code: 0002 

Data Type: Logical 

Length: 1 character 

Format: N/A 

Range: F, f, N, n (false) and T, t, Y, y (true) 
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Usage Note: Optional.  Specifies how to interpret shape type features with a Z 
component.  If AHGT is true, the feature is positioned to the value 
specified by the Z component (Absolute Terrain Altitude), irrelevant 
of the terrain elevation dataset.  If AHGT is false or not present, the 
feature is positioned to the value specified by the underlying terrain 
offset by the Z component value.  Refer to section 5.7.1.1, Shapefile 
Type Usage and Conventions for more details.  AHGT can be 
present only in datasets using PointZ, PolylineZ, PolygonZ and 
MultiPointZ Shape types.  AHGT should not be present for all other 
Shape types or must be ignored otherwise.   Refer to Appendix A – 
“How to Interpret the AHGT, HGT, BSR, BBH, and Z Attributes” 
for additional usage guidelines. 

Unit: N/A 

Default: False 

Compatibility: CDB 3.0 

 

NOTE: It is recommended that the AHGT flag be set to false because it facilitates the creation of 
CDB datasets that are independent of each others.  When the Z coordinate (altitude) 
of a feature is relative to the ground, the terrain elevation dataset can be updated 
without the need to recompute the altitude of the feature.  

 

CAUTION: When the AHGT flag is set to true, the feature will be at a fixed WGS-84 elevation 
independently of the terrain LOD selected by the client-device. As a result, there is 
no guarantee that the feature (and its modeled representation) will remain above the 
terrain across all terrain LODs. 

 

RECOMMENDATION:   Limit the use of AHGT=TRUE to data whose source is inherently 
absolute.  Such source data include geodetic marks or survey marks that provide a 
known position in terms of latitude, longitude, and altitude.  Good examples of such 
markers are boundary markers between countries. 
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5.7.1.3.3 Angle of Orientation (AO1) 
Description: Angle of Orientation with greater than 1 degree resolution – The 

angular distance measured from true north (0°) clockwise to the 
major (Y) axis of the feature. 

Identifier:  AO1 

Code: 0003 

Data Type: numeric 

Length:  7 characters 

Format: floating-point (recommended precision of 3.3) 

Range: 0.000 to 360.000 

Usage Note: Recommended.  CDB readers should default to a value of 0.000 if 
AO1 is missing.  Applicable to Point, Light Point, Moving Model 
Location and Figure Point features.  When used in conjunction with 
the PowerLineNetwork dataset, AO1 corresponds to the orientation 
of the Y-axis of the modeled pylon.  The modeled pylon should be 
oriented (in its local Cartesian space) so that the wires nominally 
attach along the Y-axis.   Refer to Appendix A – “Creating a 3D 
Model for a Powerline Pylon” for additional usage guidelines. 

Unit: degree 

Default: 0.000 

Compatibility: CDB 3.0, DIGEST v2.1 

5.7.1.3.4 Airport Feature Name (APFN) – Deprecated 
Description: This name is used to distinguish and categorize features within the 

list of available Airport Lineal features and Airport Areal features. 

Identifier: APFN 

Code: 0004 

Data Type: text 

Length: 24 characters 

Format: Alpha characters 

Range: N/A 
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Usage Note: N/A 

Unit: N/A 

Default: N/A 

Compatibility: CDB 3.0 

5.7.1.3.5 Airport ID (APID) 
Description: A unique alphanumeric identifier that points to a record in the 

NavData Airport or Heliport dataset (i.e., a link to the Airport or the 
Heliport description in the NavData dataset).  This ID is the value of 
the field Ident of the Airport or Heliport dataset.  Note that all of the 
lights located in vector datasets that are associated with the operation 
of an airport (including runway lights and lighting systems) are 
required to reference an airport or heliport in the NavData dataset.  
All man-made features associated with an airport or heliport must be 
assigned an APID attribute; the APID attribute is not required for 
features unrelated to airports or heliports. 

Identifier:  APID 

Code: 0005 

Data Type: alphanumeric 

Length:  6 characters 

Format: N/A 

Range: N/A 

Usage Note: Recommended for all Airport Light Points and airport-related 
T2DModels (such as runway/taxiway/apron surfaces, and markings)   
Failure to appropriately tag airport culture with APID attribute will 
result in reduced control of airport-related culture by simulator.  
Optional for Location Points, Environmental Light Points, and 
Moving Model Location features that fall within the confines of an 
airport and for which control of the feature is desirable. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 
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5.7.1.3.6 Bounding Box Height (BBH) 
5.7.1.3.7 Bounding Box Width (BBW) 
5.7.1.3.8 Bounding Box Length (BBL) 

Description: The Height/Width/Length of the Bounding Box of the 3D model 
associated with a point feature.  It is the dimension of the box 
centered at the model origin and that bounds the portion of the model 
above its XY plane, including the envelopes of all articulated parts.  
BBH refers to height of the box above the XY plane of the model, 
BBW refers to the width of the box along the X-axis, and BBL refers 
to the length of the box along the Y-axis.  Note that for 3D models 
used as cultural features, the XY plane of the model corresponds to 
its ground reference plane.  The value of BBH, BBW and BBL 
should be accounted for by client-devices (in combination with other 
information) to determine the appropriate distance at which the 
model should be paged-in, rendered or processed.  BBH, BBW and 
BBL are usually generated through database authoring tool 
automation. 

Identifiers: BBH, BBW, BBL 

Codes: 0006, 0007, 0008 

Data Type: numeric 

Length: 9 characters 

Format: floating-point (recommended precision 5.3) 

Range: 0.000 to 99999.999 

Usage Note: Optional on features for which a MODL has been assigned.  The 
dimension of the bounding box is intrinsic to the model and identical 
for all LOD representations.  Refer to Appendix A – “How to 
Interpret the AHGT, HGT, BSR, BBH, and Z Attributes” for 
additional usage guidelines. 

Unit: meters 

Default: BBH defaults to the value of BSR 

 BBW and BBL default to twice the value of BSR 
Compatibility: CDB 3.0 

5.7.1.3.9 Boundary Type (BOTY) 
Description: A value that uniquely attributes a boundary according to the 

enumerators found here. 
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Identifier: BOTY 

Code: 0009 

Data Type: Enumeration per Table 5-19: Boundary Type Enumeration Values 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Optional. See table below for a list of accepted values.  Can be used 
only with Boundary Point, Lineal or Areal Feature Datasets (which 
are part of the Geopolitical Datasets) 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0 

 

Table 5-19: Boundary Type Enumeration Values 

BOTY Code Description 
0 Unknown 
1 Continental 

2 International 
3 Interstate 

4 Inter-provincial 

5 Territorial 
6 Economic 

7 Regional 
8 Communal 

9 Tourist 
10 Private Zone 

11 Military District 
12 Disputed 

13 Populated Place 
14 Non-capital City 

15 Time Zone Delimiter 
16 International Date Line 
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17 Capital City 
997 Unpopulated  

998 Not Applicable 

999 Other 

5.7.1.3.10 Bounding Sphere Radius (BSR) 
Description: The radius of a feature.  In the case where a feature references an 

associated 3D model, it is the radius of the hemisphere centered at 
the model origin and that bounds the portion of the model above its 
XY plane, including the envelopes of all articulated parts.  Note that 
for 3D models used as cultural features, the XY plane of the model 
corresponds to its ground reference plane.  The value of BSR should 
be accounted for by client-devices (in combination with other 
information) to determine the appropriate distance at which the 
model should be paged-in, rendered or processed.  When the feature 
does not reference a 3D model, BSR is the radius of the abstract 
point representing the feature (e.g., a city). 

Identifier:  BSR 

Code: 0010 

Data Type: numeric 

Length:  9 characters 

Format: floating-point (recommended precision 5.3) 

Range: 0.000 to 99,999.999 

Usage Note: Mandatory for features for which a MODL has been assigned, but 
optional for geopolitical point features.  The dimension of the 
bounding sphere is intrinsic to the model and identical for all LOD 
representations.  Refer to Appendix A – “How to Interpret the 
AHGT, HGT, BSR, BBH, and Z Attributes” for additional usage 
guidelines. 

Unit: meters 

Default: None 

Compatibility: CDB 3.0 
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5.7.1.3.11 CDB Extended Attribute Index (CEAI) 
Description: An index that points to a row entry of a CDB Extended Attribution 

file for the current dataset.  This entry permits users to store an index 
to a link list set of CDB-specific attributes.  CDB-compliant devices 
must be capable of reading and interpreting this field.  Usage of this 
attribution is not portable to other simulators because it falls outside 
of the documented CDB attribution scheme.  The CDB Extended 
Attribution file should be located in the same directory as the 
instance-level attribution file.  An empty CEAI attribute is allowed.  
Note that the first entry in the CDB Extended Attribution file has an 
index of 1. 

Identifier: CEAI 

Code: 0011 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 1 to 999,999 

Usage Note: Optional.  Use when CDB extended attribution is required.  A 
“blank” or a value of 0 indicates that there are no CDB Extended 
attributes. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0.  

5.7.1.3.12 CDB Extended Attribute Code (CEAC) – Deprecated 
Description: A unique numeric identifier that points to the entry number of a 

CDB Extended Attribution file for the current dataset.  This entry 
permits users to store a link to a set of CDB-specific attributes 
beyond those explicitly supported by the current version of this 
Specification.  CDB-compliant devices may optionally read and 
interpret this field due to program requirements that cannot be 
supported by the current version of the CDB.  Usage of this 
attribution is not portable to other simulators because it falls outside 
of the documented CDB attribution scheme.  The CDB Extended 
Attribution file should be located in the same directory as the 
instance-level attribution file.  An empty CEAC field is allowed. 
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Identifier: CEAC 

Code: 0012 

Data Type: numeric 

Length: 9 characters 

Format: integer 

Range: 0 to 999,999,999 

Usage Note: Optional.  Use when CDB extended attribution is required. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.13 Composite Material Index (CMIX) 
Description: Index into the Composite Material Table is used to determine the 

Base Materials composition of the associated feature.  Refer to 
Section 2.5, Material Naming Conventions for a description on 
material naming conventions. 

Identifier: CMIX 

Code: 0013 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory.  Recommended to specify materials on polygons of 
Moving Models.  

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 
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5.7.1.3.14 Class Name (CNAM) 
Description: A name that represents the Attribution Class.  The class-level 

attribution schema is described in Section 5.7.1.2.7.2, Class-level 
Schema.   Attributes are referenced via this classname.  The 
classname is used as the primary key to perform searches within the 
Dataset Class Attribute file. 

Identifier: CNAM 

Code: 0014 

Data Type: text 

Length: 32 characters 

Format: lexical 

Range: N/A 

Usage Note: Each row of a class-level dBASE file must have a valid CNAM 
entry; the CNAM must be unique within the file.  Each row of an 
instance-level *.dbf can optionally use the CNAM to refer to class 
attributes; blank indicates “no class attribute”. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.15 Damage Level (DAMA) 
Description: Represents the level of damage of the feature and its model, if 

applicable.  The level is expressed as a percentage where a value of 0 
means no damage at all and a value of 100 means fully damaged and 
completely destroyed.  In the case of network datasets, the level of 
damage shall be interpreted as a measure of the incapacity of the 
feature to perform its function.  For instance, a road network whose 
damage level is 75% tells the client that it is only able to perform 
25% of its intended function.  As a result, a certain client may decide 
that it cannot use the road network while another client may continue 
to do so. 

Identifier: DAMA 

Code: 0067 
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Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 100 

Unit: Percentage 

Default: 0 

Compatibility: CDB 3.2 

Usage Note: In the context of HLA/DIS, the concept of DAMA maps directly to 
the concepts of Damage State for which the standards define 4 states 
named No Damage, Slight Damage, Moderate Damage, and 
Destroyed.  The Specification suggests the following mapping 
between CDB DAMA and HLA/DIS states. 

 

From CDB to HLA/DIS  From HLA/DIS to CDB 

     DAMA < 25 No Damage  No Damage   0 

25 ≤ DAMA < 50 Slight Damage  Slight Damage  33 

50 ≤ DAMA < 75 Moderate Damage  Moderate Damage  66 

75 ≤ DAMA      Destroyed  Destroyed 100 

5.7.1.3.16 DIGEST Extended Attribute Code (DEAC) – Deprecated 
Description: A unique numeric identifier that points to the entry number of the 

DIGEST Extended Attribution file for the current dataset.  This entry 
is provided for legacy database generation facility considerations 
only; it provides a means for the CDB to act as a repository for 
legacy DIGEST attribution.  CDB-compliant devices are not 
required to read and interpret this field.  The DIGEST Extended 
Attribution file should be located in the same directory as the 
instance-level attribution file.  An empty DEAC field (i.e., null 
string) is allowed. 

Identifier: DEAC 

Code: 0015 



Open Geospatial Consortium – Common DataBase Specification 
Version 1.0 
Industry Version 3.2 published 19 March 2014 

 
250 

© 2015 Open Geospatial Consortium 
 

Data Type: numeric 

Length: 9 characters 

Format: integer 

Range: 0 to 999,999,999 

Usage Note: Optional.  Use when DIGEST extended attribution is required. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0.  

5.7.1.3.17 Depth below Surface Level (DEP) 
Description: The depth of a feature.  If the feature has no modeled representation, 

its depth is measured as the distance from the surface level to the 
lowest point of the feature below the surface64.  If the feature has an 
associated 3D model, the depth is measured as the distance from the 
XY plane of the model to the lowest point of the model below that 
plane.  DEP values are positive numbers. 

Identifier: DEP 

Code: 0016 

Data Type: numeric 

Length: 9 characters 

Format: floating-point (recommended precision 5.3) 

Range: 0.000 to 99999.999 

Usage Note: In the case of ground features, DEP refers to the portion of the 
feature (or its modeled representation) that is underground.  In the 
case of moving models that are used as geotypical features, DEP 
refers to the portion of the model that is below the waterline (i.e., the 
XY plane).  In the case of network lineal features such as roads, 
railroads and powerlines, DEP refers to the depth of the feature 
under the ground in its vicinity.  In the case of hydrographic features, 

                                                
64 Surface here refers to the terrain in the immediate vicinity of the feature. 
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DEP refers to the depth of rivers, lakes, etc65.  This data is typically 
used by client-devices that need to determine whether or not a 
waterway is navigable by ships with a specific draw. 

Unit: meters 

Default: 0.000 

Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.18 Directivity (DIR) 
Description: The side or sides of a feature that has the greatest reflectivity 

potential.  This data is typically needed for Radar simulation.  DIR is 
used solely for lineal features in accordance to DFAD conventions   
If DIR is not equal to 3, then AO1 is the angular distance measured 
from true north (0 deg) clockwise to the reflective side of the feature. 

Identifier: DIR 

Code: 0017 

Data Type: numeric 

Length: 3 characters. 

Format: integer. Enumerated per DIGEST 

 1:  Uni-directional 
2:  Bi-directional 

 3:  Omni-directional 
Range: 0 to 999 

Usage Note: Recommended for lineal features.  If absent, client-devices are 
required to default to a value of 3 – Omni-directional 

Unit: N/A 

Default: 3 

Compatibility: CDB 3.0 and DIGEST 

                                                
65 Note, that the CDB has provision for a raster dataset to represent the bathymetry.  When provided, the dataset 
provides a much more detailed underwater profile of hydrographic features. 
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5.7.1.3.19 Density Measure (DML) 
Description: Percentage light coverage at night (expressed as a percentage) within 

the area delimited by an areal feature. 

Identifier: DML 

Code: 0018 

Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 100 

Usage Note: Recommended.  Applies to Geopolitical Dataset areal features that 
delineate inhabited areas.  If this field is absent, client-devices shall 
assume 0%. 

Unit: Percentage 

Default: 0 

Compatibility: CDB 3.0 

5.7.1.3.20 Density Measure (% roof cover) (DMR) 
Description: Roof cover measure by percent within area of feature. 

Identifier: DMR 

Code: 0019 

Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 100 

Usage Note: Recommended for Areal features.  If absent, client-devices shall 
assume 0%. 

Unit: percentage 

Default: 0 
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Compatibility: CDB 3.0, DIGEST 2.1  

5.7.1.3.21 Density Measure (structure count) (DMS) 
Description: Number of man-made, habitable structures per square kilometer.   

Identifier: DMS 

Code: 0020 

Data Type: numeric 

Length: 5 characters 

Format: integer 

Range: 0 to 99,999 (Note: differs from DIGEST range of -32767 to 32768) 

Usage Note: Recommended for Areal features.  If absent, client-devices shall 
assume 0. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.22 Density Measure (% tree/canopy cover) (DMT) 
Description: Canopy cover measure by percent within area of feature during the 

summer season. 

Identifier: DMT 

Code: 0021 

Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 100 

Usage Note: Recommended for Areal features.  If absent, client-devices shall 
assume 0%. 

Unit: percentage 
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Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.23 End Junction ID (EJID) 
Description: A Junction Identification Number that is used to virtually connect 

the end point of a lineal to another point, lineal or areal feature.  
Lineal features stored in the same shape file having the same SJID or 
EJID are connected.  Lineal features stored in different shape files 
having the same SJID or EJID as the JID listed in the corresponding 
tile 2D relationship file are connected. 

Identifier: EJID 

Code: 0022 

Data Type: text numerals 

Length: 20 characters 

Format: unsigned integer64 as character string 

Range: 0 to (264 – 1) 

Usage Note: Mandatory for all features belonging to Topological Network 
Datasets.  Attribute is stored as a character string representing an 
unsigned 64-bit number, and requires conversion back into 
numerical representation by client reader.  This is due to the 32-bit 
limitation on integer values within dBASE files. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.24 Feature Attribute Classification Code (FACC) 
Description: This code used to distinguish and categorize features within a 

dataset.  The enumerated codes are listed in 
/CDB/Metadata/Feature_Data_Dictionary.xml. 

Identifier: FACC 

Code: 0023 

Data Type: text 
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Length: 5 characters 

Format: two alpha characters following by three digits 

Range: N/A 

Usage Note: Mandatory 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.25 FACC Sub Code (FSC) 
Description: This code, in conjunction with the FACC is used to distinguish and 

categorize features within a dataset.  The enumerated codes are in 
accordance to Appendix N. 

Identifier: FSC 

Code: 0024 

Data Type: numeric 

Length: 3 characters 

Format: integer.  Enumerated per Appendix N 

Range: 0 to 999 

Usage Note: Mandatory 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.26 Gate ID (GAID) 
Description: A unique alphanumeric identifier (for the airport in question) that is 

consistent with the IDENT attribute name within the NavData Gate 
dataset.  This ID is the value of the Gate Identifier of the Gate 
dataset and can be used to extract additional information such as the 
gate position and bearing. 

Identifier: GAID 
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Code: 0025 

Data Type: alphanumeric 

Length:  6 characters 

Format: N/A 

Range: N/A 

Usage Note: Recommended and Optional usages are per Table 5-27: Allocation 
of CDB Attributes to Vector Datasets.  Typically used (but not 
limited to) for models such as docking systems, marshallers and 
other models that are logically associated with a Terminal gate and 
that require some level of control by the simulation application. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.1 

5.7.1.3.27 Geomatics Extended Attribute Index (GEAI) 
Description: An index that points to a row entry of a Geomatics Extended 

Attribution file for the current dataset.  This entry permits users to 
store an index to a link list set of Geomatics-specific attributes.  
CDB-compliant devices are not mandated to read and interpret this 
field.  Usage of this attribution is not portable to other simulators 
because it falls outside of the documented CDB attribution scheme.  
The Geomatics Extended Attribution file should be located in the 
same directory as the instance-level attribution file.  An empty GEAI 
attribute is allowed.  Note that the first entry in the Geomatics 
Extended Attribution file has an index of 1. 

Identifier: GEAI 

Code: 0026 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 1 to 999,999 
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Usage Note: Optional.  Use when Geomatics extended attribution is required.  A 
“blank” or a value of 0 indicates that there are no Geomatics 
Extended attributes. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0. 

5.7.1.3.28 Height above Surface Level (HGT) 
Description: The height of a feature.  If the feature has no modeled representation, 

its height is measured as the distance from the surface level (ground 
or water) to the tallest point of the feature above the surface66.  If the 
feature has an associated 3D model, the height is measured as the 
distance from the XY plane of the model to the highest point of the 
model above that plane.  HGT values are positive numbers. 

Identifier: HGT 

Code: 0027 

Data Type: numeric 

Length: 7 characters 

Format: floating-point (recommended precision 4.2) 

Range: 0.00 to 9999.99 

Usage Note: In the case of ground features, HGT refers to the portion of the 
feature (or its modeled representation) that is meant to be above 
ground.  In the case of network lineal and areal features such as 
roads, railroads, powerlines, or forest, HGT refers to the elevation of 
the feature relative to the terrain in its immediate vicinity. 

Unit: meters 

Default: 0.00 

Compatibility: CDB 3.0 

                                                
66 Surface here refers to the terrain in the immediate vicinity of the feature. 
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5.7.1.3.29 Junction ID (JID) 
Description: A Junction Identification Number that is used to virtually connect a 

point or an areal feature to another point, lineal or areal feature.  
Features stored in the same shape file having the same JID are 
connected.  Features stored in different shape files having the same 
JID as the JID listed in the corresponding tile 2D relationship file are 
connected.  When JID is associated to an areal feature, it necessarily 
connects to the first point of the areal feature. 

Identifier: JID 

Code: 0028 

Data Type: text numerals 

Length:  20 characters 

Format: unsigned integer64 as character string 

Range: 0 to (264 – 1) 

Usage Note: Mandatory for all features belonging to Topological Network 
Datasets.  Attribute is used in 2D relationship file.  Attribute is 
stored as a character string representing an unsigned 64-bit number, 
and requires conversion back into numerical representation by client 
reader.  This is due to the 32-bit limitation on integer values within 
dBASE files. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.30 Location Accuracy (LACC)  
Description: A precision value used to quantify the relative precision of the 

Location point representing the specific GeoPolitical Location. 

Identifier: LACC 

Code: 0029 

Data Type: numeric 

Length:  3 characters 

Format: integer 
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Range: 0 to 999 

Usage Note: Optional.  See Table 5-20: Location Accuracy Enumeration Values 
for a list of accepted values. 

Unit: meters. 

Default: 0 

Compatibility: CDB 3.0 

 

Table 5-20: Location Accuracy Enumeration Values 

LACC Code Description 
0 Unknown 
1 Better or equal to 10 m. 
2 Better or equal to 100 m. 
3 Better or equal to 250 m. 
4 Better or equal to 500 m. 
5 Better or equal to 1200 m. 
6 Greater than 1200 m. 

997 Unpopulated  
998 Not Applicable 
999 Other 

5.7.1.3.31 Length of Lineal (LENL) 
Description: The length of a lineal.  If the feature has been clipped to a tile 

boundary, the length still gives the initial full length of the object 
prior to the clipping operation, and if it belonged to a topological 
network, LENL will represent the distance between the two closest 
junction points encompassing this lineal segment.  Note the Length 
attribute is not used to define a bounding sphere associated to an 
object, but rather to provide a weight to the relative length of the 
lineal as compared to others. 

Identifier: LENL 

Code: 0030 

Data Type: numeric 

Length:  6 characters 
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Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for all networked lineal features.  Length computation 
should be account for the earth’s curvature. 

Unit: meters 

Default: None 

Compatibility: CDB 3.0, SEDRIS (EA = 562) 

5.7.1.3.32 Light Material Index (LMIX) – Deprecated 
Description: Index into the Composite Material Table that is used to determine 

the Light Material composition of the associated city illumination.  
Represent the predominant material characterizing the major light 
attributes of a populated area. 

Identifier: LMIX 

Code: 0031 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Optional.  Applicable to Geopolitical Dataset areal features that 
delineate inhabited areas. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.33 Feature (or Location) Name (LNAM) 
Description: A toponym – a general term for any place or geographical entity.  

The attribute is used to give a proper noun (a human readable name) 
to any feature from any vector dataset. 

Identifier: LNAM 
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Code: 0032 

Data Type: text 

Length: 32 characters 

Format: lexical 

Range: N/A 

Usage Note: The use of LNAM goes from the name of a City to the name of a 
Road, to the name of a Building, etc.  Multiple names are possible 
when using LNAM as an extended attribute.  When more than one 
name is provided, they must appear in order from the shortest name 
to the longest one. 

Unit: N/A 

Default: Blank 

Compatibility: CDB 3.0 

5.7.1.3.34 Location Type (LOTY) 
Description: A value that uniquely attributes a location feature according to the 

enumerators found here. 

Identifier: LOTY 

Code: 0033 

Data Type: Enumeration per Table 5-21: Location Type Enumeration Values 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Optional.  Applicable to Geopolitical Dataset areal features.  See 
table below for a list of accepted values. Can be used only with 
Location Point, Lineal or Areal Feature Datasets (which are part of 
the Geopolitical Datasets) 

Unit: In cases where the location represents a bounded area, the 
approximate geometric center is assumed. 

Default: 0 
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Compatibility: CDB 3.0.  

 

Table 5-21: Location Type Enumeration Values 

LOTY Code Description 
0 Unknown 
1 Continent 
2 Country 
3 State 
4 Capital 
5 Province 
6 City 
7 Municipality 

997 Unpopulated  
998 Not Applicable 
999 Other 

5.7.1.3.35 Light Phase (LPH) 
Description: Used for all light types that are periodic in nature (rotating, blink, 

flashing, etc).  The value of LPH controls the phase of the light 
relative to all other lights that share the same LTYP.  All other light 
characteristics, including frequency and duration are implicitly 
determined by the LTYP. 

Identifier: LPH 

Code: 0034 

Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Optional.  In absence of a value, LPH defaults to a value of 0. 

Unit: thousands of a cycle 

Default: 000 

Compatibility: CDB 3.0 



Open Geospatial Consortium – Common DataBase Specification 
Version 1.0 
Industry Version 3.2 published 19 March 2014 

 
263 

© 2015 Open Geospatial Consortium 
 

5.7.1.3.36 Layer Priority Number (LPN) 
Description: A priority number that establishes the relative priority of overlapping 

features.  LPN establishes the order (starting from 0 for lowest 
priority) by which overlapping features are processed by client-
devices.   

Identifier: LPN 

Code: 0035 

Data Type: numeric 

Length: 5 characters 

Format: integer 

Range: 0 to 32767 

Usage Note: Mandatory for terrain constraint features that overlap one another. 
For all other features, it is optional.  LPN is derived from priority 
information stored and maintained by the authoring tools.   

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.37 Lane/Track Number (LTN) 
Description: The number of lanes on a road, tracks on railroad, or conductors on 

powerlines, including both directions. 

Identifier: LTN 

Code: 0036 

Data Type: numeric 

Length: 2 characters 

Format: integer 

Range: 0 to 99 (Note: differs from DIGEST range of -32767 to 32768) 

Usage Note: Recommended for Road, RailRoad, and PowerLine Network 
features.  Optional for Hydrography Network features. 
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Unit: N/A 

Default: 02 – for RoadNetwork lineal features 

 01 – for RailRoadNetwork lineal features 
 02 – for PowerLineNetwork lineal features 
Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.38 Light Type (LTYP) 
Description: A unique code corresponding to a Light Type; Appendix E of this 

Specification provides the supported light types.  The light types 
follow a hierarchical organization provided by the light type naming 
conventions described in Section 2.3, Light Naming.  The Lights.xml 
file establishes the correspondence between the LTYP code and the 
Light Type name. 

Identifier: LTYP 

Code: 0037 

Data Type: numeric 

Length: 4 characters 

Format: integer 

Range: 0 to 9999 

Usage Note: Mandatory for all Airport Light Point features, Environmental Light 
Point features. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0 

5.7.1.3.39 Model Level Of Detail (MLOD) 
Description: The level of detail of the 3D model associated with the point feature. 

Identifier: MLOD 

Code: 0038 

Data Type: numeric 

Length: 3 characters 
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Format: integer 

Range: -10 to 23 

Usage Note: When used in conjunction with MODL, the MLOD attribute 
indicates the LOD where the corresponding MODL is found.  In this 
case, the value of MLOD can never be larger than the LOD of the 
Vector Tile-LOD that contains it.  When used in the context of 
Airport and Environmental Light Point features, the value of MLOD, 
if present, indicates that this lightpoint also exist in a 3D model 
found at the specified LOD.  In such case, the value of MLOD is not 
constrained and can indicate any LOD. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.40 Moving Model DIS Code (MMDC) 
Description: A character string composed of the 7 fields of the DIS Entity Type. 

Identifier: MMDC 

Code: 0039 

Data Type: text 

Length: maximum of 29 characters 

Format: All seven fields of the DIS Entity Type separated by an underscore 
character (“_”): 1_2_3_4_5_6_7 

Range: N/A 

Usage Note: Mandatory for Moving Model Location features 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 
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5.7.1.3.41 Model Name (MODL) 
Description: A string reference, the model name, which stands for the modeled 

geometry of a feature; in the case of buildings, this includes both its 
external shell and modeled interior. 

Identifier: MODL 

Code: 0040 

Data Type: text 

Length: 32 characters 

Format: per conventions described in Chapter 3, CDB Structure. 

Range: N/A 

Usage Note: Needed for Point features, Road Figure Point features, Railroad 
Figure Point features, Pipeline Figure Point features and 
Hydrography Figure Point features that are modeled as OpenFlight 
or as RCS (Shape). MODL can also be used with Road Lineal 
features, Railroad Lineal features, Pipeline Lineal features and 
Hydrography Lineal and Areal features.  Note that it is not permitted 
to specify a value for MODL simultaneously with a value for 
MMDC. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.42 Model Type (MODT) 
Description: Indicates whether a feature is represented using a geotypical or 

geospecific model.  Together, the MODT, FACC, FSC, and MODL 
attributes identify a unique model into the CDB. 

Identifier: MODT 

Code: 0041 

Data Type: text 

Length: 1 character 

Format: “T” for geotypical, “S” for geospecific 
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Range: N/A 

Usage Note: Needed for features that are modeled as OpenFlight or as RCS 
(Shape). 

Unit: N/A 

Default: ”S” 

Compatibility: CDB 3.0 

5.7.1.3.43 Network Component Selector 1 (NCS1) 
Description: Code that is used to identify the component selector 1 file which 

contain the point, lineal, or areal feature that is virtually connected. 

Identifier: NCS1 

Code: 0042 

Data Type: numeric 

Length: 4 characters 

Format: unsigned integer 

Range: 0 to 9999 

Usage Note: Mandatory for Network datasets. Attribute is used in 2D relationship 
file. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.44 Network Component Selector 2 (NCS2) 
Description: Code that is used to identify the component selector 2 file which 

contain the point, lineal, or areal feature that is virtually connected. 

Identifier: NCS2 

Code: 0043 

Data Type: numeric 

Length: 4 characters 
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Format: unsigned integer 

Range: 0 to 9999 

Usage Note: Mandatory for Network datasets. Attribute is used in 2D relationship 
file. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.45 Network Dataset Code (NDSC) 
Description: Code that is used to identify the dataset code file which contain the 

point, lineal, or areal feature that is virtually connected. 

Identifier: NDSC 

Code: 0044 

Data Type: numeric 

Length: 4 characters 

Format: unsigned integer 

Range: 0 to 9999 

Usage Note: Mandatory for Network datasets.  Attribute is used in 2D 
relationship file. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.46 Number of Instances (NIS) – Deprecated 
Description: Number of instances found in the corresponding 3D model 

associated with the cultural point feature. 

Identifier: NIS 

Code: 0045 

Data Type: numeric 
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Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.47 Number of Indices (NIX) – Deprecated 
Description: Number of Indices – Number of indices found in the corresponding 

3D model associated with the cultural point feature. 

Identifier: NIX 

Code: 0046 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.48 Number of Normals (NNL) – Deprecated 
Description: Number of normal vectors found in the corresponding 3D model 

associated with the cultural point feature. 

Identifier: NNL 

Code: 0047 

Data Type: numeric 
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Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.49 Number of Texture Coordinates (NTC) – Deprecated 
Description: Number of Texture Coordinates – Number of texture coordinates 

found in the corresponding 3D model associated with the cultural 
point feature. 

Identifier: NTC 

Code: 0048 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.50 Number of Texel (NTX) – Deprecated 
Description: Number of texels found in the corresponding 3D model associated 

with the cultural point feature. 

Identifier: NTX 

Code: 0049 
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Data Type: numeric 

Length: 9 characters 

Format: integer 

Range: 0 to 999,999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.51 Number of Vertices (NVT) – Deprecated 
Description: Number of Vertices – Number of vertices of the corresponding 3D 

model associated with the cultural point feature. 

Identifier: NVT 

Code: 0050 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 0 to 999,999 

Usage Note: Mandatory for features that are modeled as OpenFlight. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.52 Population Density (POPD) 
Description: The number of inhabitants per square kilometer. 

Identifier: POPD 

Code: 0051 
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Data Type: numeric 

Length: 5 characters 

Format: integer 

Range: 0 to 99999 

Usage Note: Applicable to Geopolitical features representing inhabited areas. 

Unit: Inhabitants per square kilometer 

Default: 0 

Compatibility: CDB 3.0 

5.7.1.3.53 Populated Place Type (POPT) 
Description: A value that uniquely represents the Populated Place Attribution 

Type.  This attribute should be used in conjunction with the BOTY 
attribute when BOTY has an (enumerator) value of 13 which 
corresponds to “Populated Place” 

Identifier: POPT 

Code: 0052 

Data Type: Enumeration per Table 5-22: Populated Place Type Enumeration 
Values 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Optional.  Applies to Geopolitical Dataset areal features that 
delineate inhabited areas.  See table below for a list of accepted 
values. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0 
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Table 5-22: Populated Place Type Enumeration Values 

POPT Code Description 
0 Unknown 
1 Native Settlement 
2 Shanty Town 
3 Tent Dwellings 
4 Inland Village 
5 Small City (less than 20,000 inhabitants) 
6 Medium City (between 20,000 and 500,000 inhabitants) 
7 Large City (more than 500,000 inhabitants) 

997 Unpopulated  
998 Not Applicable 
999 Other 

5.7.1.3.54 Relative TActical Importance (RTAI) 
Description: Provides the Relative TActical Importance of cultural features 

relative to other features for the purpose of client-device scene/load 
management67.  A value of 100% corresponds to the highest 
importance; a value of 0% corresponds to the lowest importance.  
When confronted with otherwise identical objects that differ only wrt 
to their Relative TActical Importance, client-devices should always 
discard features with lower importance before those of higher 
importance in the course of performing their scene / load 
management function.  As a result, a value of zero gives complete 
freedom to client-devices to discard the feature as soon as the load of 
the client-device is exceeded.  The effectiveness of scene / load 
management functions can be severely hampered if large quantities 
of features are assigned the same Relative TActical Importance by 
the modeler.  In effect, if all features are assigned the same value, the 
client-devices have no means to distinguish tactically important 
objects from each other.  Assigning a value of 1% to all objects is 
equivalent to assigning them all a value of 99%.  Ideally, the 
assignment of tactical importance to features should be in 
accordance to a histogram similar to the one shown here.  The shape 
of the curve is not critical, however the proportion of features tagged 
with a high importance compared to those with low importance is 
critical in achieving effective scene/load management schemes.  It is 
illustrated here to show that few features should have an importance 
of 100 with progressively more features with lower importance.  The 

                                                
67 Note that the importance of the model can be further modified at run-time at the simulator console through the 
scenario importance value assigned to the model. 
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assignment of the RTAI to each feature lends itself to database tools 
automation. For instance, RTAI could be based on a look-up 
function which factors the feature’s type (FACC or MMDC). 

)__( MMDCorFACCfRTAI =  

The value of Relative TActical Importance should be accounted for 
by client-devices (in combination with other information) to 
determine the appropriate distance at which the feature (and its 
modeled representation, if available) should be rendered or 
processed.  Relative TActical Importance is mandatory.  It has no 
default value. 

 
Figure 5-31: RTAI Typical Usage Histogram 

Identifier: RTAI 

Code: 0053 

Data Type: numeric 

Length: 3 characters 

Format: integer 

Range: 0 to 100 

Usage Note: Mandatory.  All features should be tagged with an appropriate value 
for the reasons stated above. 

Unit: Percentage 

Default: None 

Compatibility: CDB 3.0 
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5.7.1.3.55 Runway ID (RWID) 
Description: An alphanumeric identifier that uniquely identifies a runway for a 

given airport; this ID must match the value of the field Ident of the 
Runway or Helipad dataset.  

Identifier: RWID 

Code: 0054 

Data Type: Alphanumeric 

Length: 6 characters 

Format: N/A 

Range: N/A 

Usage Note: Recommended for all Airport Light Points features.  Failure to 
appropriately tag airport culture with RWID attribute will result in 
reduced control of runway-related (or helipad) culture by simulator.  
Optional for Point/Lineal/Areal features, Location Points Features, 
Environmental Light Point features, and Moving Model Location 
features that are associated with a runway and for which control of 
the feature is desirable. The combination of RWID and APID points 
to a unique record of the NavData Runway or Helipad dataset 
components.  Note that all of the lights and other features located in 
vector datasets that are associated with the operation of a runway or 
helipad are required to reference a runway or helipad in the NavData 
dataset; the RWID attribute is not required for features unrelated to a 
runway or helipad. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.56 Scaling (SCALx) 

5.7.1.3.57 Scaling (SCALy) 

5.7.1.3.58 Scaling (SCALz) 
Description: A set of scaling factors, one of the model axis, to be applied to the 

rendering of model geometry by the client-device.  A value of 1.0 
instructs the client-devices to use the model as-is.  The physical 
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dimension of models processed by client-device should approach 
zero, as SCALing tends to zero.  The value of SCALing should also 
be accounted for by client-devices (in combination with other 
information) to determine the appropriate distance at which the 
model should be paged-in, rendered or processed.  All three 
SCALing factors are optional.  Values of zero and negative values 
are not permitted. 

Identifiers: SCLAx, SCALy, SCALz 

Codes: 0055, 0056, 0057 

Data Type: numeric 

Length: 9 characters 

Format: floating-point (recommended precision 3.5) 

Range: 000.00001 to 999.99999 

Usage Note: Optional.  CDB readers should default to a value of 1.0 if SCALx, 
SCALy, or SCALz is missing. 

Unit: N/A 

Default: 1.0 

Compatibility: CDB 3.0 

5.7.1.3.59 Start Junction ID (SJID) 
Description: A Junction Identification Number that is used to virtually connect 

the start point of a lineal to another point, lineal or areal feature.  
Lineal features stored in the same shape file having the same SJID or 
EJID are connected.  Lineal features stored in different shape files 
having the same SJID or EJID as the JID listed in the corresponding 
tile 2D relationship file are connected. 

Identifier: SJID 

Code: 0058 

Data Type: text numerals 

Length:  20 characters 

Format: unsigned integer64 as character string 
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Range: 0 to (264 – 1) 

Usage Note: Mandatory for all features belonging to Topological Network 
Datasets.  Attribute is stored as a character string representing an 
unsigned 64-bit number, and requires conversion back into 
numerical representation by client reader.  This is due to the 32-bit 
limitation on integer values within dBASE files. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0 

5.7.1.3.60 Surface Roughness Description (SRD) 
Description: Describes the condition of the surface materials that may be used for 

mobility prediction, construction material, and landing sites. 

Identifier: SRD 

Code: 0059 

Data Type: Enumeration per Table 5-23: Surface Roughness Enumeration 
Values 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Recommended for Areal features. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

 

Table 5-23: Surface Roughness Enumeration Values 

SRD Code Description 
0 Unknown 
1 No surface roughness effect 
2 Area of high landslide potential 
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SRD Code Description 
3 Uncohesive surface material/flat 
4 Rough 
5 Angular 
6 Rounded 
11 Surface of numerous cobbles and boulders 
12 Areas of stony terrain 
13 Stony soil with surface rock 
14 Stony soil with scattered boulders 
15 Stony soil with numerous boulders 
16 Numerous boulders 
17 Numerous rock outcrops 
18 Area of scattered boulders 
19 Talus slope 
20 Boulder Field 
31 Highly fractured rock surface 
32 Weathered lava flows 
33 Unweathered lava flows 
34 Stony soil with numerous rock outcrops 
35 Irregular surface with deep fractures of foliation 
36 Rugged terrain with numerous rock outcrops 
37 Rugged bedrock surface 
38 Sand dunes 
39 Sand dunes/low 
40 Sand dunes/high 
41 Active sand dunes 
42 Stabilized sand dunes 
43 Highly distorted area, sharp rocky ridges 
51 Stony soil cut by numerous gullies 
52 Moderately dissected terrain 
53 Moderately dissected terrain with scattered rock outcrops 
54 Dissected floodplain 
55 Highly dissected terrain 
56 Area with deep erosional gullies 
57 Steep, rugged, dissected terrain with narrow gullies 
58 Karst areas of numerous sinkholes and solution valleys 
59 Karst area of numerous sinkholes 
60 Karst/hummocky terrain covered with large conical hills 
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SRD Code Description 
61 Karst/hummocky terrain covered with low, broad-based mounds 
62 Arroyo/wadi/wash 
63 Playa/dry lake 
64 Area of numerous meander scars and/or oxbow lakes 
65 Solifluction lobes and frost scars 
66 Hummocky ground, areas of frost heaving 
67 Area of frost polygons 
68 Area containing sabkhas 
69 Area of numerous small lakes and ponds 
70 Area of numerous crevasses 
81 Area of numerous terraces 
82 Quarries 
83 Strip mines 
84 Quarry/gravel pit 
85 Quarry/sand pit 
86 Mine tailings/waste piles 
87 Salt evaporators 
88 Area of numerous dikes 
89 Area of numerous diked fields 
90 Area of numerous fences 
91 Area of numerous stone walls 
92 Area of numerous man-made canals/drains/ditches 
93 Area of numerous terraced fields 
94 Parallel earthen mounds row crops 
95 Area of numerous hedgerows 
997 Unpopulated  
998 Not Applicable 
999 Other 

5.7.1.3.61 Structure Shape Category (SSC) 
Description: Describes the Geometric form, appearance, or configuration of the 

feature. 

Identifier: SSC 

Code: 0060 

Data Type: Enumeration per Table 5-24: Structure Shape Category Enumeration 
Values 
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Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Recommended for Point features, and all Network Lineal/Areal 
Figure Points features. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

 

Table 5-24: Structure Shape Category Enumeration Values 

SSC Code Description 
0 Unknown 
1 Barrel, Ton 
2 Blimp 
3 Boat Hull (Float) 
4 Bullet 
5 Reserved 
6 Conical/Peaked/NUN 
7 Cylindrical (Upright)/CAN 
9 Reserved 
10 Pillar/Spindle 
11 Reserved 
12 Pyramid 
13 Reserved 
14 Reserved 
15 Solid/filled 
16 Spar 
17 Spherical (Hemispherical) 
18 Truss 
19 With Radome 
20 Reserved 
21 Artificial Mountain 
22 Crescent 
23 Ferris Wheel 
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SSC Code Description 
24 Enclosed 
25 Roller Coaster 
26 Lateral 
27 Mounds 
28 Ripple 
29 Star 
30 Transverse 
31 Reserved 
32 Reserved 
33 Reserved 
34 Reserved 
36 Windmotor 
38 Reserved 
40 Reserved 
46 Open 
52 'A' Frame 
53 'H' Frame 
54 'I' Frame 
56 'Y' Frame 
57 Reserved 
58 Reserved 
59 Telescoping Gasholder (Gasometer) 
60 Mast 
61 Tripod 
62 Reserved 
63 Reserved 
65 Cylindrical with flat top 
66 Cylindrical with domed top 
71 Cylindrical/Peaked 
73 Superbuoy 
74 'T' Frame 
75 Tetrahedron 
76 Funnel 
77 Arch 
78 Multi-Arch 
79 Round 
80 Rectangular 
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SSC Code Description 
81 Dragons Teeth 
82 I-Beam 
83 Square 
84 Irregular 
85 Diamond Shaped Buoy 
86 Oval 
87 Dome 
88 Spherical with Column Support 
89 Cylindrical or Peaked with tower support 
90 High-Rise Building 
91 Cylindrical 
92 Cubic 
93 Pole 
94 Board 
95 Column (Pillar) 
96 Plaque 
97 Statue 
98 Cross 
107 Tower 
108 Scanner 
109 Obelisk 
110 Radome, Tower Mounted 
997 Unpopulated 
998 Not Applicable 
999 Other 

5.7.1.3.62 Structure Shape of Roof (SSR) 
Description: Describes the roof shape. 

Identifier: SSR 

Code: 0061 

Data Type: Enumeration per Table 5-25: Structure Shape of Roof Enumeration 
Values 

Length: 3 characters 

Format: integer 
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Range: 0 to 999 

Usage Note: Recommended for Point features, and all Network Lineal/Areal 
Point Figures. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

 

Table 5-25: Structure Shape of Roof Enumeration Values 

SSR Code Description 
0 Unknown 
6 Conical/Peaked/NUN 
38 Curved/Round (Quonset) 
40 Dome 
41 Flat 
42 Gable (Pitched) 
43 Reserved 
44 Reserved 
45 Reserved 
46 Reserved 
47 Sawtooth 
48 Reserved 
49 Reserved 
50 With Monitor 
51 With Steeple 
55 Flat with Monitor 
58 Reserved 
65 Gable with Monitor 
65 Reserved 
66 Reserved 
71 Reserved 
72 Reserved 
77 With Cupola 
78 With Turret 
79 With Tower 
80 With Minaret 
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SSR Code Description 
997 Unpopulated 
998 Not Applicable 
999 Other 

5.7.1.3.63 Traffic Flow (TRF) 
Description: Encodes the general destination of traffic. 

Identifier: TRF 

Code: 0062 

Data Type: numeric 

Length: 3 characters 

Format: Integer.  Enumerated per DIGEST 2.1.  A few examples: 

 3:  One-way 
4:  Two-way 

Range: 0 to 999 

Usage Note: Recommended on all Network Lineal (except PowerLines) features. 

Unit: N/A 

Default: 003 – for RailRoadNetwork lineal features 

 004 – for other network lineal features 
Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.3.64 Taxiway ID (TXID) 
Description: A unique alphanumeric identifier (for the airport in question). 

Identifier: TXID 

Code: 0063 

Data Type: alphanumeric 

Length: 6 characters 

Format: N/A 

Range: N/A 
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Usage Note: Recommended usage and Optional usages are per table Table 5-27: 
Allocation of CDB Attributes to Vector Datasets.  Failure to 
appropriately tag airport culture with TXID attribute will result in 
reduced control of taxiway-related culture by a simulation device. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.1 

5.7.1.3.65 Urban Street Pattern (USP) 
Description: Describes the predominant geometric configuration of streets found 

within the delineated area of the feature. 

Identifier: USP 

Code: 0064 

Data Type: Enumeration per Table 5-26: Urban Street Pattern Enumeration 
Values 

Length: 3 characters 

Format: integer 

Range: 0 to 999 

Usage Note: Recommended for Areal features. 

Unit: N/A 

Default: 0 

Compatibility: CDB 3.0, DIGEST 2.1 

 

Table 5-26: Urban Street Pattern Enumeration Values 

USP Code Description 
0 Unknown 
2 Rectangular/Grid-Regular 
3 Rectangular/Grid-Irregular 
4 Curvilinear (cluster) 
6 Concentric / Radial-Regular 
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USP Code Description 
7 Concentric / Radial-Irregular 
9 Mixed-Curvilinear (cluster) and Rectangular (grid) 
10 Mixed-Concentric / Radial and Rectangular (grid) 
11 Mixed-Curvilinear (cluster) and Concentric / Radial 
12 Reserved 
13 Linear Strip 
997 Unpopulated 
998 Not Applicable 
999 Other 

5.7.1.3.66 Vendor Extended Attribute Index (VEAI) 
Description: An index that points to a row entry of a VendorExtended Attribution 

file for the current dataset.  This entry permits users to store an index 
to a link list set of Vendor-specific attributes.  CDB-compliant 
devices are not mandated to read and interpret this field.  Usage of 
this attribution is not portable to other simulators because it falls 
outside of the documented CDB attribution scheme.  The Vendor 
Extended Attribution file should be located in the same directory as 
the instance-level attribution file.  An empty VEAI attribute is 
allowed.  Note that the first entry in the Vendor Extended Attribution 
file has an index of 1. 

Identifier: VEAI 

Code: 0065 

Data Type: numeric 

Length: 6 characters 

Format: integer 

Range: 1 to 999,999 

Usage Note: Optional.  Use when Vendor extended attribution is required.  A 
“blank” or a value of 0 indicates that there are no Vendor Extended 
attributes. 

Unit: N/A 

Default: None 

Compatibility: CDB 3.0.  
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5.7.1.3.67 Width with Greater Than 1 meter Precision (WGP) 
Description: For lineal features (such as roads, railways, runways, taxiways), 

WGP is a measurement of the shorter of two linear axes.  For a 
bridge, the width is the measurement perpendicular to the axis 
between the abutments. 

Identifier: WGP 

Code: 0066 

Data Type: numeric 

Length: 9 characters 

Format: floating-point (recommended precision 5.3) 

Range: 0.000 to 99,999.999 

Usage Note: Recommended on all Network Lineal (except PowerLines) features.  
When supplied for coastline, WGP corresponds to average width of 
coastline due to water height variations (such as tides) and wave 
action. 

Unit: meters 

Default: None  

Compatibility: CDB 3.0, DIGEST 2.1 

5.7.1.4 Explicitly Modeled Representations 

5.7.1.4.1 Referenced by Point Features 
A point feature (whose position and attributes are stored in a Shapefile) can also refer to an 
explicitly modeled representation. 

A feature can point to an explicitly modeled representation of that feature that is stored in either 
the GTModel library, the MModel library or alternately embedded inside a CDB tile.  In order to 
specify the modeled representation, the modeler must properly attribute the feature via the 
MODL, MLOD, MMDC and MODT attributes in the vector dataset that contains the feature.  
For Point features, the CDB supports two types of explicitly modeled representations: 

 OpenFlight models 
 RCS Shapefile models 

Natural vector features (such as trees, bushes) are usually represented by geotypical OpenFlight 
models.  The majority of man-made features can also be geotypical in nature.  For instance, 
power pylons, telephone poles, or residential houses can all be represented with generic models 
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that are typical in appearance to the real-world objects they represent.  The modeler need only 
resort to a geospecific model if the application requires a model with the unique shape, 
appearance and/or properties of the real-world object. 

5.7.1.5 Implicitly Modeled Representations 
An implicitly modeled representation is one that is defined completely by the supplied attribution 
of the Dataset in which it is contained.  Examples of implicitly modeled features are light-points. 

5.7.1.6 Handling of Topological Networks 
The CDB provides several interconnected topological networks consisting of multiple datasets.  
Each network dataset can be made of separate point features and or a series of points connected 
together using lineal and areal features.  Each lineal feature has a start and end nodes, which 
correspond to intersections when connected to two or more other lineal features, or connections 
when connected to an areal; the other intermediate points are used to accommodate deviation 
from a straight line.  Typically, network datasets (such as roads, railroads) conform to the 
ground; consequently, when the optional AHGT attribute is present, its value is set to false.  
Each network dataset is stored as a distinct Shapefile. 

 

Figure 5-32: Example of a Topological Network 

The CDB Topological networks are useful when one needs to determine the shortest path 
between two arbitrary nodes in the entire network; alternately, algorithms can use the network 
topology in combination with a “cost” parameter based on length (in the case of shortest path), 
traffic speed (in the case of fastest path), or some other criteria that can be derived from the 
attribution information associated with the network datasets. 

The CDB Topological networks are used for the following purposes: 

 To determine a route for features such as roads, rivers, railroads. 
 To follow a route made of roads, rivers, railroads. 
 To avoid an obstacle; for example a tank may not be able to cross a river or be 

able to go over or under a pipeline. 
 To efficiently process a “feature” for devices (such as radar) that do not 

require a high definition of the geometrical representation or do not need to 
represent more than one dimension. 
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The CDB Topological networks are optimized to facilitate road/river/railroad following tasks.  
They support the notion of directionality such as one-way roads or both ways for two-way roads, 
rivers.  The vertex positions are physically positioned along the center of the feature’s 
longitudinal axis; for example, a road such as a dual-lane undivided highway, the vertex data lies 
along the stripes dividing the two lanes. 

Features within the same or different network datasets are connected together using the junction 
identifier attributes SJID, EJID or JID.  Two or more features having the same identifier values 
are considered virtually connected.  This junction identifier allows, for instance, a primary road 
to connect to a secondary road, or a river to connect a lake (in same network datasets), or to 
connect a road and a river (in different network dataset).  SJID, EJID or JID are mandatory 
attributes for all topological network datasets.  When not specified (i.e., blank), the feature is not 
connected to any other features.  Appendix A provides guidelines on how to generate the 
junction identifiers. 

Since the junction identifier is associated with a shape type feature, the following combinations 
are supported: 

 Any point feature can be connected to any start or end point of a lineal feature 
(point to lineal connection), or to any start point of an areal feature (point to 
areal connection), using its JID attribute. 

 Any start point of a lineal feature can be connected to any point feature (point 
to lineal connection), or to any start or end point of a lineal feature (lineal to 
lineal connection), or to any start point of an areal feature (lineal to areal 
connection), using its SJID attribute. 

 Any end point of a lineal feature can be connected to any point feature (point 
to lineal connection), or to any start or end point of a lineal feature (lineal to 
lineal connection), or to any start point of an areal feature (lineal to areal 
connection), using its EJID attribute. 

 Any start point of an areal feature can be connected to any point feature (point 
to areal connection), or to any start or end point of a lineal feature (lineal to 
areal connection), using its JID attribute. 

Connection information between two features located in two separate Shapefiles are explicitly 
listed in 2D relationship files.  This Specification currently supports two types of 2D relationship 
files; the 2D relationship tile connection file which specifies connections of the same dataset 
feature between two adjacent tiles, and the 2D relationship dataset connection file which 
specifies connection of 2 or more different dataset and subdataset features within the same tile. 

5.7.1.6.1 2D Relationship Tile Connection File 
The CDB Topological network is broken into tiles and therefore must be clipped against tile 
boundaries.  To ensure the connectivity between tile boundaries of a lineal feature, the resulting 
clipping point must share the same junction identifier (JID) in both tiles.  This clipping point 
potentially exists in several Tile-LODs having a common boundary; in which case, all points 
representing the same clipping point share the same JID.  Doing so ensures that connectivity 
between geocells and tiles is preserved.  A clipping point can be identified by the application by 
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checking the 2D relationship tile connection file.  There is a 2D relationship tile connection file 
per network dataset tile.  When the file is missing, it indicates there is no clipping point for the 
lineals belonging to the tile.  The 2D relationship file is a dBASE file that contains a list of 
records made of 2 attributes; the Junction ID (JID) that identifies the start or end point of the 
clipped lineal and the Network Component Selector 1 (NCS1) that identifies the network dataset 
lineal file.  The dataset code file is implicit to the network dataset tile directory and the Network 
Component Selector 2 always represents a lineal feature Shapefile (code 003) thus do not require 
to be included in the record.  The coordinate of the tile adjacent to a clipping point can be 
determined using the latitude and longitude of that point. 

If a connection between two lineal features happens to be located exactly at a tile boundary, the 
lineal is obviously not clipped but a junction ID is allocated and included in the 2D relationship 
tile connection file. 

In a 2D relationship tile connection file, no two records are identical; however JIDs may appear 
more than once with different NCS1, indicating a connection between network subdatasets. 

5.7.1.6.2 2D Relationship Dataset Connection File 
The CDB Topological network is made of several network datasets that in turn are made of 
several ShapeFiles.  By specifying a junction identifier per feature, any features in any of these 
several ShapeFiles can in theory be connected to any other features located in a separate 
Shapefile.  A connection within a tile, which includes the tile boundaries, can be identified by the 
application by checking the 2D relationship dataset connection file.  There is a 2D relationship 
dataset connection file per network dataset tile.  This file contains all the connections between 
the subdatasets of the corresponding network dataset with other network datasets.  When the file 
is missing, it indicates there are no connections within the tile.  The 2D relationship file is a 
dBASE file that contains a list of records made of 4 attributes; the Junction ID (JID) that 
identifies the connected point, lineal or areal features, the Network Dataset Code (NDSC) that 
identifies the network dataset the feature belongs to, and the Network Component Selectors 
(NCS1 and NCS2) that identify the network subdataset and the shape type.  The tile coordinate 
and tile LOD is implicit to the Network Dataset tile directory. 

All the records in the 2D relationship file are sorted per ascending JID.  This has two advantages; 
it speeds up the search process when looking for a specific JID and it groups all the features that 
are connected together.  In effect, there is always a minimum of two consecutive records with the 
same JID; the record belonging to the corresponding file dataset (or subdataset) and the record 
identifying the feature it connects to.  Note that when a 2D relationship file specifies a 
connection to a feature belonging to different network dataset, the corresponding LOD file of 
this dataset may or may not exist.  If the corresponding LOD file of the target dataset is missing, 
the application must look for the feature in the coarser LOD file of the target dataset.  If the 
corresponding LOD file of the target dataset exists, the feature may be missing because it has 
been removed by the off-line tool decimation process; when this is the case, the application must 
look for the feature in the finer LOD file of the target dataset. 
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5.7.1.6.3 Junction Identifier (SJID, EJID, and JID) Range 
This version of the Specification imposes that SJID, EJID and JID have unique values for all 
network datasets within the same geocell.  With a 64-bit range, it is practically impossible to run 
out of ID number.  In the process of creating the unique identifier, special care must be taken by 
the off line tool in order to avoid duplicating the identifier at the geocell boundary for the 
clipping points when the modified or added features overlap two or more geocells. 

Table 3-27, CDB LOD versus Feature Density, specifies the maximum number of elements in a 
tile for vector datasets.  This maximum number is not affected by the number of added clipping 
point in a lineal feature.  Although, this appears to lead to an unbounded number of points in a 
file, it is clamped to the geocell size.  In practice, for a relative constant density, the number of 
clipping points diminishes as the LOD number increases. 

5.7.1.7 Handling of Light Points 
All of the information that is needed to instantiate the light point features is organized in 
accordance to the CDB terrain tile structure.  Each instance of a light point feature refers to a 
light type defined by the CDB Specification via its shape attribution (LTYP).  As a result, the 
entire definition of the light (i.e., its location, orientation and attributions) is self-contained 
within the shape files. 

The CDB Specification defines a collection of CDB Light Types that includes airport/runway 
lighting systems, cultural lights, aircraft refueling systems, etc.  The light types currently 
supported by the CDB Specification are listed in Appendix E of this Specification; they are also 
listed in Lights.xml as specified in Section 2.3, Light Naming.  While the CDB Specification 
provides a rigorous definition for each type of light, its representation is entirely determined by 
the fidelity and the capabilities of client-devices. 

5.7.1.8 Allocation of CDB Attributes To Vector Datasets 
The CDB Specification limits the applicability of each of the CDB attributes to certain vector 
datasets.  This approach helps to reduce the number of columns (hence to reduce the size) of the 
dBase instance and class-level attribution files. 

The allocation of CDB attributes to each of the Vector datasets is prescribed by Table 5-27 
below. 

 


