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The Cadastral Fabric (fabric) is an extension to the ArcGIS database. It stores a 
continuous surface of parcels defined by their dimensions, connected by common 
points and adjusted by survey methods. The fabric has an explicit data model that 
forces a topologically correct structure; only valid transactions are allowed.  
Special fabric editing tools are used  for parcel creation and modification. With the 
addition of control, Least Squares Adjustment is used to improve the accuracy of 
fabric coordinates. Adjustments to the fabric coordinates are also recorded as 
vectors, which can be applied to associated feature classes through subsequent 
spatial adjustments (a publication of adjustments). This maintains spatial 
relationships between these feature classes and the fabric, while improving the 
spatial accuracy of the whole.

Central Design Concept - Survey dimensions (measures) are the source data for 
the fabric. Parcel measures come from survey (field,plans or plats), and parcel 
coordinates are calculated from ties to control points and subsequent Least 
Squares Adjustment. Point coordinates are simply the current best estimates of 
location. From this concept follows an architecture that supports multiple editors 
and adjustments operating on the fabric simultaneously.

Shape geometries for fabric features are created from the boundary coordinates 
when a change is posted.  Derived shape geometry can participate in ArcGIS 
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The Fabric  can be thought of as both a contiguous layer of parcels, and as a 
network of boundaries.  Record dimensions from survey plans or plats are used to 
create and modify parcels.  The fabric is often stored in a projection different from 
the survey record. Editing occurs on an extract from the fabric, which has the local 
coordinates of the record.  A joining process ties the modified elements back to the 
fabric.  This simplifies editing, as basis of bearing and ground to grid calculations 
are automatic, yet only the original dimensions are stored. Transformation 
parameters and residuals are calculated by the joining process, and presented to 
the editor.

Cadastral Database Table

Data typeField name Allow nulls
OBJECTID Object ID

FromX Double No
FromY Double No

ToX Double Yes
ToY Double Yes

PointID Long integer No
AdjLevel Long integer No

Fabric_Vectors
Stores displacement vectors between the old 
and new coordinates of an adjusted point. 
Vectors are grouped logically by an adjustment 
level which corresponds to an adjustment date
X-Coordinate of the point before adjustment
Y-Coordinate of the point before adjustment
X-Coordinate of the point after adjustment
Y-coordinate of the point after adjustment
Unique identifier of the point adjusted

Adjustment level last applied to the feature class

Cadastral Database Table
Fabric_Levels

Data typeField name Allow nulls
OBJECTID Object ID

FeatureClassID Long integer No
AdjLevel Long integer No

CFID Long integer No Source cadastral fabric ID  

Holds information on association between 
cadastral fabrics and their associated 
feature classes.

Associated feature class ID

Relationship class (Conceptual)

Name
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Notification

Forward label
Backward label

No relationship rules defined.

Points_Vectors

Origin feature class Destination table

Simple
One to many
None
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Versioned

Not Versioned
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Type fields are available on key cadastral fabric 
tables for you to further describe your cadastral 
objects.  These fields are present for you to 
enhance your cadastral model.  You may want to 
create a subtype using this field.  Some examples 
for line types are shown below. These do not ship 
with the product, but are shown here for comparing 
with your own cadastral model.

Coded value domain
Line Type
Description

Field type
Split policy

Merge policy

Type of Line
Short integer
Default value
Default value

DescriptionCode
0 0 - Standard
1 1 - Road Boundary
2 2 - Tidal Boundary
3 3 - Mean High Water
4 4 - Mean Low Water
5 5 - Coast Line
6 6 - State Line
7 7 - County Line
8 8 - Town Line
9 9 - National Park Boundary

10 10 - State Park Boundary
11 11 - County Park Boundary
12 12 - Public Land Boundary
13 13 - Right of Way Boundary
14 14 - Tribal Land Boundary
17 17 - Quarter-Quarter Section
15 15 - Section
16 16 - Quarter Section
18 18 - Township
19 19 - Riparian
20 20 - Mining Title
21 21 - Utility Easement

Fabric Customization
The fabric can be adapted to many types of 
cadastral models. It is a core model for the 
primitives needed to maintain a network of parcels 
in a land record measurements system. 
Modification and extension of the fabric to include 
other cadastral sub-systems is expected. The 
fabric was designed to support integration with a 
full cadastral model.

Adapting the fabric to your needs will generally 
require the following: sub-types on feature classes, 
addition of new fields to fabric tables, creation and 
application of domains, addition of new tables, and 
creation of new relationships between fabric and 
external tables.

The Jobs and Adjustments schema can be 
modified by similar methods. The jobs model is 
intended to be a starting point for workflow models, 
which may include custom programming for new 
User Interfaces and functions.

Adjustment vectors generated from fabric LSA are 
modeled in three tables shown here. The software 
manages publication of adjustments for use within 
the same geodatabase. Publication to other 
geodatabases or other spatial data stores will 
require custom development.

Subtypes
In the fabric model, ‘parcel’ is a generalization for a 
unit of land. To model a hierarchy of land units (for 
instance tract, lot and block) the Parcels table can 
be sub-typed. Overlapping parcels are allowed in 
the fabric.

High level business rules, such as which parcel 
subtypes can overlap each other, can be 
implemented via ArcGIS topology. Topology can 
also be used to model business rules between the 
fabric and other feature classes. Topology cannot 
modify record measurements or coordinates (only 
derived ESRI shapes participate in the topology).

The major geometric tables (feature classes) of the 
fabric are: Parcels, Lines, Points and Control.  
Each of these has a ‘Type’ field specifically for 
user subtypes.

The fabric makes no assumptions on parcel, line, 
points and control sub-typing.  Line categories, on 
the other hand, are specialized information used 
specifically for proper handling during Least 
Squares Adjustment.

Design and Architecture Options

You may extend the fabric to handle new attributes 
by adding new fields to the fabric tables. If you 
need to edit new GIS shape data, without affecting 
the fabric geometry, then you should use 
associated feature classes.

The fabric editing environment is closely integrated 
with core ArcGIS editing, and both fabric and other 
feature classes can be edited within the same 
editing session.  Associated feature classes can 
be synchronized to fabric adjustments within these 
edit sessions.  This makes it easy to use the fabric 
as a geometric construction source for other 
feature classes.  

For instance, you can have a Tax Assessor feature 
class which is ‘outside’ the fabric, but uses the 
fabric as the source for new tax parcel geometry. 
Changes to the fabric are immediately available for 
Tax Parcel creation (copy/paste or snapping) and 
the Tax Parcels are also adjusted along with any 
subsequent fabric adjustment.  

All tables and shown in this chart are required for 
proper fabric operation. The fields are fabric-
system fields, the same way that the shape field is 
a system field for standard feature classes.

Enumerations are used to enforce valid values for 
system operations.  Enumerations are not user 
customizable, but may be extended by developers. 
The standard ESRI enumerations (esriXXX) are 
not shown.

Logical Model
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This logical model is a simplification of the core 
fabric model.  Most objects and relationships are 
relatively easy to understand. 
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Simple feature class
Fabric_LinePoints Contains Z values

Contains M values
Geometry Point

No
Yes

Data typeField name Domain
Allow 
nulls

Holds information on points in one parcel that 
are constrained to lie on a boundary of another, 
without a shared point on that boundary

OBJECTID Object ID
Shape Geometry Yes

ParcelID Long integer No Parcel that has the boundary line
FromPointID Long integer No From point of the boundary line

ToPointID Long integer No To point of the boundary line
LinePointID Long integer No Point that must lie on the boundary

Duplicate of point for fast drawing only

Adjustment Level that contains the vector

Plans are composed of one to many 
parcels

Parcels are composed of lines and 
points

Lines are always two point lines, and 
are always associated with two fabric 
points

A Point may have many lines connected 
to it, or just one (like a control point ‘tie-
in’), so the association shows one to 
many cardinality

Control points are always associated 
with a point in the fabric

Fabric Points may not have an 
associated control point

Line Points  Consider a new parcel, from a new 
survey, that joins into the fabric with some of its 
points coincident with existing points. Another 
point does not have a corresponding point in the 
fabric, but is intended to lie along the boundary of 
an existing fabric parcel.

We associate the line point to the existing parcel, 
with relationships to the ‘from’ and ‘to’ points of the 
fabric boundary line. This allows the Least 
Squares Adjustment module to properly associate 
these three points, and ensure they are collinear.

Feature classes and Tables Feature classes are tables that 
contain a geometry field. Objects in the geodatabase are 
independent of RDBMS platform.  

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Points_ControlPoints

Origin feature class Destination feature class

Simple
One to one
None

ControlPoints
Points

Points
OBJECTID
PointID

ControlPointsName

Relationship Classes in the Cadastral Fabric Layer 
exist In-Memory.

M values: Not used in the 
fabric. Can hold distance 
measures that are not derived 
from the geometry.

Domain: The domain column 
shows any domain name 
associated with the field.

enumeration
EnumCadastralLineParameters
Description

Field type
Entry parameters for a line
Short integer

DescriptionCode

2 2 - Chord Bearing, Delta & Radius
1 1 - Angle & Distance

3 3 - Delta & Radius
4 4 - Chord Bearing, Chord Length & Radius
5 5 - Chord Length & Radius
6 6 - Chord Bearing, Arc Length & Radius
7 7 - Arc Length & Radius
8 8 - Chord Bearing, Delta & Arc Length
9 9 - Delta & Arc Length
10 10 - Radial Bearing, Delta & Radius
11 11 - Radial Bearing, Chord Length & Radius
12 12 - Radial Bearing, Arc Length & Radius
13 13 - Radial Bearing, Delta & Arc Length
14 14 - Tangent Bearing, Delta & Radius
15 15 - Tangent Bearing, Chord Length & Radius
16 16 - Tangent Bearing, Arc Length & Radius
17 17 - Tangent Bearing, Delta & Arc Length

0 0 - Bearing & Distance

enumeration
EnumCadastralObjectType
Description

Field type
Object Type
Long integer

DescriptionCode
0 Parcel
1 Point
2 Line
3 Control Point

Simple feature class
Fabric_Adjustments Contains Z values

Contains M values
Geometry Polygon

No
Yes

Data typeField name Domain
Allow 
nulls

Stores Adjustment Levels (sequence IDs) and 
their corresponding adjustment dates. 

OBJECTID Object ID
Shape Geometry Yes

AdjustmentDate Date Yes Date the adjustment was inserted
VectorCount Long integer No Number of vectors produced by the adjustment

JobID Long integer Yes
AdjLevel Long integer No Sequential number (ordering) of adjustment relative to other adjustments

Shape_Length Double Yes
Shape_Area Double Yes

ID of the job that contained the adjustment

Simple feature class
Fabric_Control Contains Z values

Contains M values
Geometry Point

No
Yes

Data typeField name Domain
Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

X Double No
Y Double No
Z Double Yes

Name String Yes
PointID Long integer Yes

AccuracyXY Double Yes
AccuracyZ Double Yes

CreatedDate Date Yes
Active Long integer Yes TrueFalse

CombinedGridFactor Double Yes
Type Long integer Yes PointType

none

Point

Line

Polygon

Geometry Type

topology and geoprocessing operations without the possibility of corruption of 
either the current coordinates or the actual source dimensions. All inspection and 
editing tools work against the measures and coordinates, not shapes.

Type: Simple is a ‘peer to 
peer’ association.  Origin 
lifetime controls the life of 
the destination in a 
composite relationship.

Cardinality: Describes how 
many objects of type A are 
related to type B, and B to A.

Notification:  Changes to 
one table are messaged to 
the other.

Rules: Control which object 
subtypes from the origin can 
be related to which object 
subtypes in the destination.

Path Labels are used when 
navigating the relationship 
forwards or backwards.

Limitations: Composite 
relationships with the destination 
as a fabric table or feature class 
are not allowed.  Messaging 
towards the fabric should be 
minimized. No messaging is 
allowed for the JobObjects and 
AdjustmentVectors tables.

Z values:  indicates the 
presence of z values in the 
shape geometry. The points 
tables hold coordinate values 
as fields.

Allow nulls: If ‘Yes’, then 
object may have a null value 
for the property.

Cadastral Database Table
Fabric_Plans

Data typeField name Domain / Enumeration
Allow 
nulls

Information from the document of record 
submitted in evidence of land transactions

OBJECTID Object ID
Name String No Name of plan or legal document

Description String Yes Description of document 
Surveyor String Yes Surveyor of record 
Company String Yes Survey company or organization of record 

SurveyDate Date Yes Date of survey 
LegalDate Date Yes Date survey or document was recorded 
AngleUnits Short integer Yes esriDirectionUnits Bearing units of record 
AreaUnits Short integer Yes esriAreaUnits Area units of record 

DistanceUnits Short integer Yes esrilDistanceUnits Distance units of record 
DirectionFormat Short integer Yes esriDirectionType Direction format of record 
LineParameters Short integer Yes EnumCadastralLineParameters Line definition parameters from record

DistanceAtGround Long integer Yes TrueFalse True if record distances are ground, false if grid
CombinedGridFactor Double Yes Scale factor if grid 

TrueMidBearing Long integer Yes TrueFalse True if astronomic azimuths are used 
Accuracy Long integer Yes Spatial accuracy of plan, set to an Accuracy Category

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Points_Control

Origin feature class Destination feature class

Simple
One to one
None

Control
Points

Points
OBJECTID
PointID

PointsName

Control
Versioned

Simple feature class
Fabric_Control Contains Z values

Contains M values
Geometry Point

No
Yes

Data typeField name Domain
Allow 
nulls

Stores information about control 
points on the cadastral fabric

OBJECTID Object ID
Shape Geometry Yes

X Double No The X Coordinate of the control point. Held fixed
Y Double No The Y-coordinate of the control point. Held fixed.
Z Double Yes The Z-coordinate of the control point. Held fixed

Name String Yes The name of the control point
PointID Long integer Yes The corresponding fabric point

AccuracyXY Double Yes Horizontal positional accuracy of the control point (for reference only)
AccuracyZ Double Yes Vertical accuracy of the control point (for reference only)

SurveyDate Date Yes The date the control point was established/surveyed
Active Long integer Yes TrueFalse Indicates whether the control point is active in an adjustment or not
Type Long integer Yes PointType Used for custom subtyping, for example, Benchmark

Object ID of the feature that is locked

Cadastral Database Table
Fabric_JobLocks

Data typeField name
Allow 
nulls

OBJECTID Object ID
JobID Long integer No

ObjectType Short integer No
JobFeatureID Long integer No

Role Long integer No

Holds information needed to manage 
database locks held on objects by jobs

ID of the job holding the lock
Type of object that is locked

Domain / Enumerations

EnumCadastralObjectType

Defines how the object is held by the Job*

Versioned
Simple feature class
Fabric_Lines

Data typeField name Domain / Enumeration
Allow 
nulls

All lines of the Cadastral Fabric, including 
boundary, easements, detail, connections, etc.

OBJECTID Object ID
Shape Geometry Yes

Calculated Long integer Yes TrueFalse True if dimensions inversed from shape geometry
ParcelID Long integer No ID of Parcel that contains the line

Sequence Long integer No Order number that line was entered in the parcel traverse
FromPointID Long integer No Fabric point where the line begins

ToPointID Long integer No Fabric point where the line ends
Bearing Double No Bearing of line, from record or compilation
Distance Double No Length of line, from record or compilation

Type Long integer Yes LineType Used for custom sub-typing

Contains Z values
Contains M values

Geometry Polyline

Yes
No

Category Short integer No EnumCadastralLineCategory High-level system category of line, for LSA and display
Radius Double Yes

ArcLength Double Yes Length of arc of a circular curve
Delta Double Yes Angle between the tangents, also angle at center of curve

CenterPointID Long integer Yes
Historical Long integer Yes TrueFalse True if the line’s associated parcel is historic

RadialBearing Double Yes Bearing of the radius of the circular curve
TangentBearing Double Yes Bearing of tangent starting at ‘from’ point (POC)
LineParameters Short integer Yes EnumCadastralLineParameters Curve parameters of record

Accuracy Long integer Yes Accuracy category of line measures, inherited from plan or overridden

Shape_Length Double Yes

Center point of the circular arc

Distance from center point to arc of circular curve

enumeration
EnumCadastralPointCategory
Description

Field type
Point
Short integer

DescriptionCode
0 Standard
1 Construction

enumeration
EnumCadastralLineCategory
Description

Field type
Line
Short integer

DescriptionCode
0 Boundary
1 Dependant
2 Precise Connection
3 Connection
4 Radial
5 Road
6 Origin Connection

Simple feature class
Fabric_Parcels Contains Z values

Contains M values
Geometry Polygon

No
Yes

Data typeField name Domain
Allow 
nulls

Parcels are a generalized notion fabric land units, which may 
be subtyped for modeling hierarchical land categories

OBJECTID Object ID
Shape Geometry Yes
Joined Long integer No TrueFalse Join status. If not joined, it is not part of the fabric
PlanID Long integer No Identifier of the plan containing the parcel record
Name String No User assigned name
Type Long integer Yes Used for custom sub-types to support categories of land units

StatedArea String Yes The area of the parcel stated on the plan or legal record

Historical Long integer Yes TrueFalse True if parcel has been retired
SystemStartDate Date No Date of system transaction that created the parcel
SystemEndDate Date Yes Date parcel was flagged historic
LegalStartDate Date Yes Date of legal transaction that created parcel, should equal plan legal date
LegalEndDate Date Yes Date of legal transaction that retired parcel, equal to replacing parcel legal start date

GroupID Long integer Yes Set if part of an unjoined group
Rotation Double Yes Rotation from join process

Scale Double Yes Scale from join process
Accuracy Long integer Yes Accuracy category of measurements, usually from the Plan

Shape_Length Double Yes
Shape_Area Double Yes

MiscloseRatio Double Yes Ratio of misclose distance to parcel perimeter
MiscloseDistance Double Yes Distance necessary to close the parcel

Unclosed Long integer No TrueFalse True if the parcel is not a closed traverse

Complied Long integer No TrueFalse True if parcel is complied

Construction Long integer No TrueFalse True/False the parcel is a construction

Simple feature class
Fabric_Points Contains Z values

Contains M values
Geometry Point

No
Yes

Data typeField name Domain / Enumeration
Allow 
nulls

The fabric has a single set of points.  Some 
are shared between adjacent parcels and 
others only as single parcel. Also holds 
center points of curves.

OBJECTID Object ID
Shape Geometry Yes

X Double No X Coordinate, from join and least squares adjustment
Y Double No Y Coordinate, from join and least squares adjustment
Z Double Yes Z Coordinate of record or compiled

Historical Long integer Yes TrueFalse Set to True if all associated  parcel lines are historic
SystemStartDate Date No Date of system transaction that created the point
SystemEndDate Date Yes Date of system transaction that retired the point
LegalStartDate Date Yes Date of legal transaction that created point, usually from record
LegalEndDate Date Yes Date of legal transaction that retired the point

Category Short Integer Yes EnumCadastralPointCategory System categories enumeration
Used for custom sub-typingType Long integer Yes

Name String Yes Point name

CenterPoint Long integer Yes True if this is a center point

 Versioned
Accuracy

Cadastral Database Table
Fabric_Accuracy

Data typeField name
Allow 
nulls

OBJECTID Object ID

BrgSD Double No
DistSD Double No
PPM Double No

Domain

The standard deviation of bearings
The standard deviation of distances
Parts per million value

Accuracy categories and statistics, used in 
Least Squares Adjustments.

Category Short integer No
Description String No

Accuracy level
Description of the category

An example

Internal Angles Long integer No True if Internal Angles are usedTrue/False

MiscloseBearing Double Yes Bearing necessary to close the parcel

ShapeStdErrorN Double Yes
ShapeStdErrorE Double Yes

BacksightBearing Double Yes Direction of Line to backsight point

Double Yes
Internal Angle Double Yes

Reference Object Long Integer Yes

ComputedMinusObserved

MaxDE Double Yes
MaxDN Double Yes

Maximum Easting Shift
Maximum Northing Shift

Overall parcel distortion (Easting)
Overall parcel distortion (Northing)

Computed distance/bearing/etc. compared with field observation
Internal Angle based on a backsight bearing or basis of bearing
Reference object for a particular point

Edit Long integer No

Feature Adjustment Model

Cadastral Database Table
Fabric_Jobs

Data typeField name
Allow 
nulls

OBJECTID Object ID
Name String No

Description String Yes
Locked Long Integer No

CreateDate Date Yes

CommitDate Date Yes
No
Yes

String YesVersion

Owner String
Status LongInteger

String NoLockMachine
LockPID LongInteger No

Domain / Enumeration

Job Status

Stores information about the cadastral jobs 
operating on the cadastral fabric

Cadastral Job idenitfier or name
User supplied description of the cadastral job
Indicates presence of locked parcels in the job parcels list
Date Job was created

Owner/operator of the job
Status of the job, 0 = Active, 1 = Committed

If using ArcSDE , the version holding the job
Name of the machine currently editing the job
System field holding Lock process ID, maintains single-use editing on job

NoSystemState LongInteger EnumCadastralJobState System maintained status of a job – internal enum

Date the job was committed to the database
ModifiedDate Date Yes Date the Job was last Modified

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Accuracy_Plan

Origin table Destination feature class

Simple
One to many
None

Plan
Accuracy

Accuracy
Category
Accuracy

PlanName

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Plan_Parcel

Origin table Destination feature class

Simple
One to many
None

Prcl
Pln

Plans
OBJECTID
PlanID

ParcelsName

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Accuracy_Parcel

Origin table Destination feature class

Simple
One to many
None

Parcels
Accuracies

Accuracy
Category
Accuracy

ParcelsName

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Parcel_Lines

Origin feature class Destination feature class

Simple
One to many
None

Lns
Prcls

Parcels
OBJECTID
ParcelID

LinesName

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Accuracy_Lines

Origin table Destination feature class

Simple
One to many
None

Lines
Accuracies

Accuracy
Category
Accuracy

LinesName

In-Memory Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

LinePoints_Parcels

Origin table Destination feature class

Simple
One to one
None

Parcels
LinePnts

LinePoints
ParcelID
OBJECTID

ParcelsName

Relationship class (Conceptual)

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Adjustments_Jobs

Origin feature class Destination table

Simple
One to one
None

Jobs
Adjstmnts

Adjustments
JobID
OBJECTID

JobsName

Relationship class (Conceptual)

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Levels_Vectors

Origin feature class Destination table

Simple
One to many
None

Vectors
Levels

AdjustmentLevel
AdjustmentLevel
AdjustmentLevel

AdjustmentVectorsName

Relationship class (Conceptual)

Name
Primary key
Foreign key

Type
Cardinality
Notification

Forward label
Backward label

No relationship rules defined.

Adjustments_Vectors

Origin feature class Destination table

Simple
One to many
None

Vectors
Adjustmnts

Adjustments
AdjustmentLevel
AdjustmentLevel

VectorsName

* References to edit parcels use a Role value of -1 to indicate a pessimistic lock. There is a unique index 
on this table using a composite key of the Role and JobID fields.
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