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Introduction

The 1Integrate Rules and Basic Concepts training course covers the following
topics:

Part 1: Overview:

Key concepts and overview
1Integrate workflow
1Integrate interface

Data import

Rules interface

Rule nodes

Part 2: Rule building:

Simple attribute check

Rule on two classes

Rule refinement
IF...THEN...ELSE structure
Multiple existence conditions
For All structure

Built-in functions

Rule templates

Part 3: Exercises:

Transport network data
Utilities data
MidCoast water case study

Course Objectives

At the end of this course you will be familiar with the 1Integrate interface for
connecting to an external spatial data source and assessing the quality of the
data against a set of defined business rules.

You will also have a thorough understanding of the 1Integrate rule builder for
creating and refining rules.

Training -8- v1.2



Chapter 1 Introduction

Prerequisites

The course assumes you have the skill set and software tools described
below.

Skills:

Experience of GIS or a map production environment
Experience of working in Oracle or another database environment

Basic knowledge of object-oriented design concepts

1Spatial tools:

1Integrate

Training



Chapter 2 Key Concepts

Key Concepts

1Integrate is a spatial processing, analysis and compliance engine that
ensures the quality and consistency of spatial data. This solution is delivered
in a J2EE architecture that offers web access through an Application Server.

1Integrate enables users to rapidly analyse scattered spatial data to establish
its operational purpose and facilitate its reuse by providing rules-based
conformance checking.

Spatial data can be certified to enable critical business decisions to be made,
safe in the knowledge that it s fit for a particular purpose because it is tested
and documented to be so.

1Integrate consists of:

A knowledge management tool (collaboration)
A spatial rules engine (rules-based paradigm)

1Integrate’s component-based Web architecture provides:

J2EE application, container managed
Full function SOAP interfaces

BPEL compatibility

AJAX Web interface

XML rules language

Structured knowledge base

Objectives

By the end of this chapter you will be able to:

Understand the 1Integrate concepts and architecture
Understand the types of conformance checking 1Integrate can perform

Training -10 - v1.2



Chapter 2 Key Concepts

Errors in Spatial Data

1Integrate greatly reduces the time taken to check for errors and provides a
rigorous, efficient, and cost-effective mechanism to measure and maintain

spatial data quality.

When an operator is viewing the data, errors in the graphical representation
can easily be missed.

In the following example, the data looks connected but when zoomed in, the
error is more apparent.

Figure 2-1: Data is seen to not be connected when zoomed in

Similarly, errors in logical representation can be easily missed.

In the following example, the subtype attribute for these two objects should be
the same. Again, this type of error could easily be missed and could have
costly consequences.

Training -11 - v1.2



Chapter 2 Key Concepts

aubtype =10

- aubtype = 20

Figure 2-2: Data has different subtype attributes

Philadelphia data

The data used in the first part of this training course consists of various layers
that cover downtown Philadelphia.

The layers, owned by several departments and used in isolation, have been
brought together to see how well they adhere to business rules. The layers
and original owners are:

Buildings (Water Department) - building outlines captured as polygons
using photogrammetry

Curblines (Streets Department) - curbline outlines captured as polygons
using photogrammetry

Street centre lines (Streets Department) - derived from TIGER data

Zoning (Planning Department) - polygons that describe building usage
(for example residential, industrial) captured from small-scale, hard copy
maps at a time when the accurate building information was not available

Fire stations (Planning Department) - fire station points placed within a
one block proximity of their actual locations within the city block (+/- 200
ft accuracy)

During the course, various rules will be created to assess the quality of the
data.

For example, if the building and curbline layers were to be used for planning,
it could be a requirement that the building polygons should not overlap the
curbline polygons.

Training -12 - v1.2



Chapter 2 Key Concepts

Curbline Building R

= [
e — | I

— —
1

Also, the fire stations points were placed within a one-block proximity of their
actual locations within the city block (+/- 200 ft accuracy); therefore, it is
possible that when the fire stations and building layers are examined, some
fire stations may be located in the wrong building or no building.

It would also be possible to check the fire station address attribute with the
nearby street centre line name(s) to ensure that it has been located in the
correct area.

Street centre |n:anj"'"“"-----—-

Building ——»

Fire stalionj

Summary

1Integrate:

Rapidly analyses scattered spatial data to establish its fithess for
purpose

Enables rigorous control of data quality and provides substantial return
on investment by automating traditionally time-consuming, manual and
expensive data quality tasks

Training -13 - v1.2



Chapter 3 1Integrate Workflow

1Integrate Workflow

1Integrate and 1Spatial Management Suite can be used by following the flow
diagrams below:

Connect
to data

Create rules

Rule Test rules
refinement | | against data

Refine?

The grey items in the following diagram are not covered in this course:

Fix-up
required?

Export
results

Obijectives

By the end of this chapter you will be able to:

Understand the 1Integrate workflow

Run a session consisting of a set of Check Rules tasks and view the
results

Training -14 - v1.2



Chapter 3 1Integrate Workflow

Key Concepts
Task

A task is a phase in the 1Integrate workflow.
1Integrate can run many types of tasks, but we are going to focus on the
following task types for this course:

Open Data

Check Rules

Pause

3= B
Ope Open Data. .

Discover Rules...

3|

Check Rules.__.

Apply Actions.__

3|

Apply Action Map...

g |
fOBPOPEBY

Commit...

Copy To...

[

Build Topology...

Pause

Figure 3-1: Adding tasks to a session

Tasks execute asynchronously so that you can monitor progress and abort
sessions. They continue processing even if you log out or shut down the client
computer. All status values and reports associated with the task are retained.

Session

A session is a sequence of tasks that make up a workflow in 1Integrate.

For example, starting with one or more Open Data tasks and one or more
validation rules. A session is a sequence of processing tasks, starting with
one or more Open Data tasks.

Sessions workspace

The Sessions workspace has two tabs: General for metadata and Tasks for
adding, deleting and reordering tasks in a workflow.

Multi-level undo and redo may be used to correct mistakes.

Training -15- v1.2



Chapter 3 1Integrate Workflow

The Session Description allows for the details and behaviour of a session to
be easily read, saved and shared.

Insert Copy Delete IE:—:QE? Redo
task task task workfiow | (change

o s 2 - Session
Br ¥ BB X v J « & B Description

Cut Paste Promote Undo

task task Taskin change
workflow

Figure 3-2: Session workspace toolbar
Media player controls are used to run tasks:
The play button starts a task or resumes a paused task
The pause button suspends execution of a task
The rewind button rewinds the most recent task performed

The stop button discards all data and rewinds to the start of the first task

In the list of tasks, the selected task has a grey background, completed tasks
have a green background and incomplete tasks have a light grey background.

Training -16 - v1.2



Chapter 3 1Integrate Workflow

integrate Data Stores  Rule Discovery Rules Actions Action Maps [Eaits 1Spatial Logout Help
-
Mew  Edit  Tools General =~ Tasks
Sessions ',’J B < - s
¢ (B hiew Session i B- B A X ¢ I3 @B ) &) ()
Mew Session 2 Cpen: \ All Data v | Buffer |0 ‘ || Run as multiple partitions
B New Session 3 ) ) !
g Running session on a single session queue
& Recycle Bin
[#Open Data: { Commercial Mapping / MCW } v
[#Check Rules: { Commercial Mapping / MCW / 1. Sewer Diameter } Conformance: 100% v
#HCheck Rules: { Commercial Mapping / MCW / 2. Sewer Material } Conformance: 100% v
#Check Rules: { Commercial Mapping f MCW / 3. Sewer Mode Type } Conformance: 99.91% V
#Check Rules: { Commercial Mapping / MCW / 4. Isolated Sewer Node } . R ®

#Check Rules: { Commercial Mapping / MCW / 5. Sewer Nodes in Basin }
[ECheck Rules: { Commercial Mapping / MCW / 6. Water Pipes }

EPause

integrate 1.6.3 US Patent Number 8542418 B2 (2017-01-10)

Figure 3-3: A session in progress

Grid processing

Grid processing allows sessions to leverage the resources of multiple
machines and multiple core machines. The hardware resource, or grid, will
run a 1Integrate Session Queue, which is the software that manages
1Integrate sessions.

A single instance of the user interface and Web service interface interacts with
all session queues on the grid, allowing a single session to be automatically
allocated to a session queue when it is started. During the startup of multiple
grid partitions the session is split and each partition is executed on separate
session queues.

Multiple grids are processed in parallel allowing faster start and stop
performances. Discovery of new session queues and handling of new, failed
and stopped session queues is automatic, with failover to alternative session
queues if required.

Training -17 - v1.2
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Chapter 3 1Integrate Workflow

Viewing results

Every Check Results task has an HTML report that gives an overview of the
conformance results, with the IDs of the objects which fail the rule.

integrate
Rule Conformance Results
Started: 16-Sep-2014 11.28:24 Finished: 16-Sep-2014 11:28.35 Duration: 10 Seconds
Objects Checked: 21374 Number Passed: 21357 Humber Failed: 17
Conformance: % Passed: 99.92 % Failed: 0.08 E
Conformance View (XML) Publish Numberof Errors: 0
Class: SP_SEWNODE
Rule GID geometry
RULE:/Commercial Mapping MCW/4. Isolated Sewer 107997 MBR min (45127 1.605459998, 6440592.99370717) max View
Node (451271.605459998, 6440592.99370717) —
RULE:ICommercial Mapping IMCWi/4. solated Sewer 100496 MBR min (456130.156957627, 6434729.88576795) max Wiewe
MNode (456130.156957627, 6434729.88576795) — I
RULE-/Commercial Mapping IMCWi4. |solated Sewer 109903 MBR min (449755.488110907, 6465793.42444974) max View
MNode (449755.488110907, G465793.42444074) —
RULE:/Commercial Mapping MCW/4. Isolated Sewer 10379 MBR min (456499.543542911, 6451967.85053947) max View
Node (456499.543542911, 6451967.85053947) —
RULE:ICommercial Mapping IMCWi/4. solated Sewer 10746 MBR min (453504.866499489, 6452871.75220849) max Wiewe
Mode (453504.866499489, 6452871.75220849) —
RULE-/Commercial Mapping IMCWi4. |solated Sewer 117962 MBR min (452070.167134431, 6439017 67052042) max View
MNode (452070.167134431, 6439017.67052042) —
RULE://Commercial Mapping MCW/4. Isolated Sewer 120612 MBR min (467983.483000971, 6472483.19628691) max View
Mode (467983.483009971, 6472483.19628691) —
RULE:ICommercial Mapping IMCWi4. Isolated Sewer 120076 MBR min (459381.096443166, 6459841.81273577) max e
Mode (459381.096443166, 6459841.81273577) —
RULE://Commercial Mapping MCWi4. Isolated Sewer ...~ MBR min {452591.619440302, 441533 92214669) max =L

Figure 3-4: Rule Conformance Results

Summary

This chapter introduced the Sessions interface and shown how to order tasks
to create a workflow. You have created a session and run some rules against
a set of data.

Training -19- v1.2



Chapter 4 1Integrate Interface

1Integrate Interface

Objectives

By the end of this chapter you will be able to:

Use 1Integrate to navigate between interfaces and tabs
Use the Edit menu to manipulate new elements (e.g. folders)

Key Concepts
1Integrate GUI

The graphical user interface (GUI) is organised into four interfaces that access
the different parts of the system.

Data Stores (described in "Data Import" on page 25)

Rules (described in "Rule Nodes" on page 38 and "IF..THEN...ELSE"
on page 68)

Sessions (described in "1Integrate Workflow" on page 14)
Admin

The following image is an example of the Rules interface and the Curblines
1.0 rule in the Philadelphia folder.

lntegrate Data Stores  Rule Discovery @UILE Actions Action Maps Sessions  Admin 1Spatial  Legout Help
S
Rules  Context General Rule Condition
- Curbline 1.0
New Edit Tools Name: uroine A
Rules Description:

'@ Development

EI [ Philadelphia

- Building FC Gheck
% Curbline 1.0

@T Firestation Department Chec
B Zoning Check

5= Test Rule for SDFE Last Edited: 1Spatial. Thu Nov 02 15:26:10 GMT 2017

- BH Case 22313 SDFE Comments:

B Copy of SDFE 22134

Created: 1Spatial, Thu Nov 02 15:26:04 GMT 2017

= ?d Find gaps in polygon dataset
\’2." Mew Rule 1
.. [ sDFE 22134

=3 Recycle Bin

1lIntegrate 1.6.2 US Patent Number 8542416 B2 (2017-01-10)
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Chapter 4 1Integrate Interface

Each interface has a navigation pane on the left, and on the right a workspace
holding details of a selected item. The navigation pane and workspace can be

dragged and resized.

Navigation Pane

In all the interfaces the navigation pane contains three standard menus, New,

Edit, and Tools.
New is used to insert a folder or item:

New Edit Tools
Ces Ef Folder

R
Er Create a new session ng
‘E’ ational Wappimg
=7 Philadelphia

[Tj]- Recycle Bin

Edit is used to organise the navigation pane:

New  Edt Tools

Sessions ( & Cut
m T vl [ copy

g Comt B Faste
Er Natio Paste Shortcut
w3 Phila

Delete

e %

Empty Recycle Bin

Tools is used to provide rule backup functionality:

New Edit Tools

Sessions c .i. Drowenload
@ Validate  ota Upload
‘E’ Commercial Mapping

‘E’ Mational Mapping

=5 Philadelphia

ﬁ Recycle Bin

Training -21-
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Chapter 4 1Integrate Interface

Folder

A folder is a logical grouping of items in the navigation pane. The 1Integrate
interface implements standard AJAX functionality.

Note:

General Tab

The workspace always has a General tab containing metadata:
Name: A unique name within the current folder. There are no restrictions
on the characters or length of a name

Created: An uneditable field showing the name of the user who created
the item and the date of creation

Last edited: An uneditable field showing the name of the user who last
edited the rule and the date of modification

Description: An optional description in free format text
Comments: Optional comments in free format text

Recycle Bin

@3 Philadelphia
Ef Production
=+l Recycle Bin

Deleted items are moved into a Recycle Bin, which is located at the bottom of
the navigation tree on each top level tab. The Recycle Bin is shared by all
users of the system and cannot be deleted.

An item in the Recycle Bin is removed from the navigation tree, but may still
be used.

Note:

Referenced items, such as a data store or rule used in a session, cannot be
emptied from the Recycle Bin until they are removed from the session or rule
that references them.

Training -22 - v1.2



Chapter 4 1Integrate Interface

Shortcut

5= Philadelphia
B curblines 1.0

A shortcut allows an item to be referenced from many places. Any change
made through a shortcut is applied to the original item.

Shortcuts to the same item can be saved in folders for various uses. For
example, a rule could be created to be used many times in different rule sets.
By creating a shortcut, the rule does not need to be replicated in each folder.

Save

A Save button is enabled after you have made a change.

Exercises

Training -23- v1.2



Chapter 4 1Integrate Interface

Summary

1Integrate has a number of features that make the interface intuitive and easy
to use.

Tools such as the Recycle Bin, shortcuts, and copy and paste should already
be familiar as they replicate the features found in many applications.

The interface reflects the 1Integrate workflow with the interfaces for each
phase of the process. "1Integrate Workflow" on page 14 describes the phases
in more detail.

Training -24 - v1.2



Chapter 5 Data Import

Data Import

Data stores and schema mappings connect 1Integrate to an external data
repository.

Objectives

By the end of this chapter you will be able to:

Set up a data store in 1Integrate
Use the schema mapping interface
Use the Session interface to open the created data store

Key Concepts

1Integrate cache

1Integrate’s dedicated geospatial cache can hold multiple spatial datasets.

The cache is object-oriented, therefore we refer to classes and objects as
opposed to feature types and features as in non object-orientated systems.

Data store

A data store is an external source of data, usually including a geographic
component.

Rules are applied to data drawn from one or more data stores. These can be
read into 1Integrate in isolation, or if the data is coincident, multiple data
stores can be read in together.

The data is read into 1Integrate using a schema mapping definition and then
processed against a set of rules that analyse relationships between data
stores as well as within a data store.

Training -25- v1.2



Data stores workspace

Chapter 5 Data Import

The data stores interface defines connections to external data. Information is

splitinto tabs:

General - standard metadata relating to the selected item.

Input Details - connection details to the database for importing data into

1Integrate.

Input Mapping - mapping from the schema of the external data source
to the 1Integrate session schema.

Output Details - connection details to a database for exporting data
from 1Integrate.

Output Mapping - mapping from the 1Integrate session schema to the
schema of the external data

source.

lntagr‘ata . DEICES (Gl Rule Discovery Rules Actions  Aclion Maps  Sessions  Admin 15pafial Logout Help
Mew Edit  Tools ‘General Input Details  Input Mapping Output Details  Output Mapping
Data Stores f/
E Development 74 x v II: @ @ | Map to ontology i“
Bl Philly Source Target
8 WewData store 1
a Philly Shape ¥ E BUILDING — BUILDING
(% Recyde Bin [¥ E CURBLINE — CURBLINE

¥ B FIRE_STATION
[V ® STREETCENT

Figure 5-1

— FIRE_STATION
— STREETCENT

1integrate 1.6.2 US Patent Number 8542418 B2 (2017-01-10)

: Data stores workspace

Training
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Chapter 5 Data Import

Database connection

For an Oracle database connection, the input details interface requires
connection information that includes:

Data Store Type

User Name

Password

Net Service Name

General Input Details  Input Mapping

Data Store Type Oracle |z|
Username philly

Passward ITIITITIL]

MNet Service Name [thsname]

Hast

Port

Sernvice Name

Schema Name

Allow Invalid Geometries [

»

Scale for Coordinate Data =

Test Connection

Figure 5-2: An Oracle connection using the Net Service Name

Alternatively, the following connection information could be provided (where
Host, Port and Service Name are used instead of Net Service Name):

Data Store Type
Username
Password

Host

Port

Service Name

Training - 27 - v1.2



Chapter 5 Data Import

General Input Details Input Mapping

Data Store Type |Urac:|e |z|
Username philly
Passwoard sensReRe

Met Service Mame

Host [machineName/Host]
Port 1521
Service Name arcl

Schema Mame

Allow Invalid Geometries [

R Ld

Scale for Coordinate Data

TestConnection

Figure 5-3: An Oracle connection using the Host, Port and Service Name

Schema mapping

The schema mapping defines how data is converted between the schema of a
data store and 1Integrate’s internal schema. The schema used by 1Integrate
is a union of all data stores from which data has been opened.

1Integrate supports multiple inheritance in external schemas. In these cases,
where base classes are referenced, 1Integrate will deduce the appropriate set
of classes.

Training -28 - v1.2



Input mapping tab

Chapter 5 Data Import

Source and target maps are defined in the Input Mapping tab:

lntegl‘ate . BRIl Rule Discovery Rules Actions  Action Maps Sessions  Admin 1Spatial  Logout Help
Mew  Edit Tools General Input Details  Input Mapping  Output Details  Output Mapping -
Data Stores Q
i1 Development 7z X M r © @® | Map to ontology j;ﬂ
Philly Source Target
§ Mew Data Store 1
Philly Shape [¥ E BUILDING — BUILDING
(% Recycle Bin [¥ B CURBLINE — CURBLINE

[+ E FIRE_STATION
[¥ E STREETCENT

1integrate 1.6.3

— FIRE_STATION
— STREETCENT

US Patent Number 8542418 B2 (2017-01-10)

The following image shows the classes expanded to display attributes:

integrate (] oea i ol Lopo e
Mew  Edilt  Tools General Input Details  Input Mapping  Output Details  Output Mapping
Data Stores 7;

Development 2 X Yy r © @ || Map to ontology iﬂ

=16 Phily Source Target

MNew Data Store 1
3 Philly Shape [ E BUILDING — BUILDING
@ Recycle Bin M ARea- fme_decimal(m,n) * —+ AREA Real v Id=: [~ Report: [
W AREA_1: fme_decimal(m,n) ! —+ AREA 1 Real v Id=: [~ Report: [
W DATE_UPDAT - fme_varchar ! —+ DATE_UPDAT String v Id=: [~ Report: [
M ELEV: fme_decimalim,n) —+ ELEV Real v Id=: [~ Report: [
M Fcope: fme_decimal(10+,0) ! —+ FCODE Integersd v Id=: [~ Report: [
M LEn: fme_decimal(m n) 1 —+ LEN Real v Id=: [~ Report: [
M PERIMETER - fme_decimal(m,n) ! -+ PERIMETER Real A Idx: [~ Report: [©
M source - fme_varchar ! -+ SOURCE String v Id=: [ Report: [
M Tvee - fme_varchar * -+ TYPE String v Id=: [ Report: [
M geometry * fme_geomstry[0} * -+ geometry Geometry ¥ | prm: @ Idx: ¥ Report: ¥
¥ E CURBLINE — CURBLINE

¥ = FIRE_STATION
¥ = STREETCENT

1integrate 1.6.2

= FIRE_STATION
=+ STREETCENT

US Patent Number 9542418 B2 (2017-01-10)
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Chapter 5 Data Import

Source map

The source map is the schema from the external data source. The Source
column in the Input Mapping tab shows the tables and columns from this
source.

Only the checked items are analysed in 1Integrate.

Target map

The target map is the original schema as represented in the 1Integrate cache.
The Target column in the Input Mapping tab maps tables and columns to
classes and attributes in 1Integrate.

You can override the name and type of each attribute. By default, 1Integrate is
populated with the same names and data types as the external data source.

1Integrate also indexes geometry columns and the primary keys of the source
data. Indexes are shown when idx is selected.

GEOMETRY attribute

You can view the metadata for each class containing a GEOMETRY attribute
by clicking the superscripti ():

GEOMETRY : SDO_GEOMETRY *

For example:

GEOMETRY : SDO_GEOMETRY [ ——— = ometry Geometry ~|Prm: @ ld [+ |Report
ID : NUMBER * e Real - ldx [¥]Report
[¥] SITE_NAME : VARCHAR2 ! x0 810000 [TE_NAME String - ldx:| |Report

CURBLINE %1 839000 [BLINE

FIRE_STATION x_tol .0001 | syamiON

STREETCENT "'; Zigg ETCENT

ZONING v_:nl 0001

The GEOMETRY attribute populates 1Integrate with the name geometry. If a
table has multiple geometries, the name geometry exists for the primary
geometry attribute only, while the secondary geometry attribute will have its
original name. The user can change which geometry should be used as the
primary geometry attribute.
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Exercises
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Summary

In this chapter you have learned how to import your data into the 1Integrate
cache, and how to map the data’s schema to a 1Integrate target schema.

You have imported and mapped the Philadelphia data for the exercises in the
following chapters.
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Chapter 6 Rules Interface

Rules Interface

The rules interface provides a graphical user interface for building business
rules to which your data should conform.

You may choose to define many different rules that apply to the same class of
object.

Objectives

By the end of this chapter you will be able to:

Understand the layout of the rules interface and the tools that can be
used within it

Key Concepts

Rules workspace

The Rules workspace has two tabs: General for metadata and Rule
Condition for defining rule clauses.

Multi-level undo and redo may be used to correct mistakes.

You can reorder nodes by dragging and dropping. You can also cut and paste
all or part of a rule into another rule.

Insert Copy Delete Redo
node node node change

B BB X &«

Cut Paste Undo
node node change

Figure 6-1: Rules workspace toolbar
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Chapter 6 Rules Interface

The workspace is splitinto three panels:

g ¥ B X & |¢| Auto-Assist
E|-® Rule condition for chjects: Element Details:
EI@ ==\alue== ==Relationship=> ==\alug== Type:
RUIe ==\alue==
builder S Null Parameter
7 S Static Valus entry
i <cValugss Dynamic Value

Constant Value
Cbject or Element
Class Name
MNested Value
Array Element
Built-in Function
Aggregate Value

Negative
Drescripfion: gli‘lfl[-grence
Description ST Product
of selected g::;:der
node Conditional
Figure 6-2: Rules workspace panels
Auto-assist

Auto-assist inserts placeholders for the values and relationships required by a
node’s syntax.

When auto-assist is selected, placeholders show the child nodes required for
a parent node.

The placeholders are:

<<Condition>>
<<Value>>

<<Relationship>>

Select the placeholder to view a list of available elements.
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B BB X & & ¢/ Auto-assis

={R) Rule condition for objects: Element Details:

El@ z=z\alue=> ==Relationship>> <<Value>= Type:

: . ) Mull
- =zRelationship== Static Value

L =aValuess Dynamic Value
Constant Value
Chbject or Element
Clazs Hame
MNested Value
Array Element
Built-in Function
Aggregate Value
Megafive

e Sum
Description: Difference
==\alues= Product

Division
Remainder
Conditional

Figure 6-3: Value and relationship placeholders created by auto-assist

Context

The schema entities and relationships defined for a data store are known as
the context.

Rules  Context

#| Use schema
[ Use system schema

Data Stores a'z,
-[E' Demos
[3 Projects
-[3 Testing
-[E Training
513 Recyce Bin

Figure 6-4: Context for a data store
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If Use Schema and a data store are selected from the Context tab on the
navigation pane, available classes and attributes are listed as parameters for
any of the following types of value:

Dynamic Value

Object or Element

Class Name

Nested Value

Array Element

Aggregate Value

Element Details:

Type: I Cynamic Value El

Dynamic walue. This is a value which comes from
an attribute read from an object.

Specify the object below and the name of the
attribute to read from it.

Class: | BULDING

Name: |

[ £ ]

Adtribute; | ADDRESS

ADDRESS
BLOGS_
BLDGS 1D
BUILDING_T%PE
DEPT

FCODE
FSTATION_|

(3]

SITE_NAME
geometry

Figure 6-5: Attributes available from the schema

Summary

The Rules interface allows you to create and save rules on your data. Text
and graphical representations of the rule are displayed.

The interface has an auto-assist feature which shows the structure for your
rule. You fill out the rule details in the parameter entry section and if Use
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Schema is selected, 1Integrate suggests schema names when setting up the
rules.

"Rule Nodes" on page 38 describes the elements that make up a rule.
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Rule Nodes

In 1Integrate rules are displayed as a tree of nodes. There are several types of
nodes, which are described in this chapter.

Objectives

By the end of this chapter you will be able to:

Understand the different types of nodes used in the 1Integrate rule
builder

Key Concepts

Condition node

A condition is a high-level logical test that defines the syntax for a rule.

@ Comparison

&) Reference Comparisons

@ Test in Range

@& anD

@ or

@ xor Logical
operators

@ wnoT

(P IF_THEN._ELSE

@ Existence

@ Foral Looping
constructs

@ Cchain

@ Existence in Collection .
Collections

® For Allin Collsction

Figure 7-1: Condition nodes
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Value node

A value is a constant, a reference to objects or a calculation, thatis compared
using a relationship.

Mull
Static Value

Constants

Drynamic Walue
Constant Value
Object or Element
Class Mame
Mested Value

Object
references

Array Element
Temporary Value

Built-in Function
Aggregate Value

Functions

MNegative
Sum

Difference
Product Calculated
Division values

Remainder

POOLE 00 O0PPPEeLE®

5

Conditional

Figure 7-2: Value nodes

There are a number of possible types of value:

null

integer

real

boolean

string

geometry

array

complex attribute

object (a feature from the data store)
collection of objects

Arrays can contain integer, real, boolean, string, geometry, and complex
attribute values, but not null values.
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A complex attribute is composed of named parts, each of which may be a null,
integer, real, boolean, string, geometry, array, or complex attribute value.

Scalar relationship node

A scalar relationship compares any two values that can be boolean, integers,
real numbers, or literal strings. The resultis evaluated as true or false.

For further details see "Scalar Relationships" on page 132.

Matches Regular Expression

® e Equivalence

® nNotEqual relationships

@ Less Than

@ Less Than or Equal Relative

&) OGreater Than relationships

@ Graater Than or Equal

@) Begins With

@& Ends with _

o) _ Pattern matching
Contains for strings

Figure 7-3: Scalar relationship nodes
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Spatial relationship node

A spatial relationship compares two geometries.

For further details see "Spatial Relationships" on page 133.

Equal
Spatial
@ Disjoint patial
relationships
@ Intersact
@ Touch
@ Cwerlap
Types of
® Cross - A
intersect
@ within
@ Contains
(9 within Distance
@) Beyond Distance
@ covers operators
@ CoveredBy

Figure 7-4: Spatial relationship nodes

Summary

This chapter has introduced the concept of a node in the rule builder and
shown the different nodes available when building rules. Some of these
nodes will be used in this course.
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Simple Attribute
Check

This exercise provides step-by-step instructions to create a rule in 1Integrate
that performs a simple attribute check.

We will also introduce key concepts for rule building: root nodes, child nodes
and class labels.

Objectives

By the end of this chapter you will be able to:

Use the rule builder to create a rule using a comparison condition to
perform a simple attribute check

Run the created rule in the Session interface and view the results

Key Concepts

Root node

The root node is the parent for all nodes in a rule and appears at the top of the
rule tree.

It defines top level objects and has one child node which is a condition
defining the rule structure.

El-':aI Rule condition for objects:

Figure 8-1: The root node of a rule

Class label

The class label identifies classes to be queried. If the class label is omitted, all
classes are queried. A class label is used on the root node.

={R) Rule condition for BUILDING objects:

Figure 8-2: A root node where the class label is set to BUILDING
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Chapter 8 Simple Attribute Check

Rule condition to be checked. There must be
exactly one child condition of thiz element, which
iz the condition that each object must sati=fy in
order for the rule to be satisfied.

Specify the class of object to check and a name
by which to identify the objects below (both

optional).

Class: | BULDING

E2

Name;

Figure 8-3: Element details, showing the class label is set to BUILDING

Child node

A child node calculates a value or performs a test which feeds into a rule.

For example, a Comparison has three child nodes: two values, and a
relationship.

B- % B B X &«

=) Rule condition for objscts:
El@ =<\alue== <=Relationship== <=\alug==
=<Relationzship==

Lo ma\aluess

Drescription:

==\alue==

o | Auto-Assist
Element Details:

Type:

Mull

Stafic Value
Dynamic Value
Constant Value
Object or Element
Clazs Hame
Mested Value
Array Element
Buili-in Funciion
Aggregate Value
Megative

Sum

Difference
Product

Division
Remainder
Conditional

Figure 8-4: Selecting the element type for the selected placeholder

Select the type of value or relationship for the child node in the parameter

entry pane.
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Chapter 8 Simple Attribute Check

Worked Example: Building FC Check

The example shows a simple rule using a scalar relationship and a static
value.

The rule description will look like:

Check for BUILDING objects that BUILDING.FCODE equals
1810

Element Details:

Type: | Dynamic Value v

Element Detalls: Dynamic value. This is a value which comes from an afiribute

Rule condition fo be checked. There must be exactly one read from an object

child condition of this element, which is the condition that
each object must satisfy in order for the rule to be satisfied. e e i read

from it
Specify the class of object o check and a name by which to
identify the objects below (both optional). Class: | BUILDING v
Name: | v |

Class: | BUILDING

) o —
- ® i forBUILBING - ‘stirbute: | FCODE |
Name: | | E|-®_ BUILDING FGODE equals 1810

Element Details:

(@ BUILDING FCODE
Element Details: / 6 equals Type: | Scalar Relati v
Type: | C A @ B A non-spatial relationship between twa values.
Comparison condition. This may be used to compare two

values. Type: | Equal T |

A valid comparision must have two values and a relationship

to compare them vith Element Details:

Type: | Static Value v

Static (fixed) value. This may be used on either side of a
comparison condition or as part of a more complicated
expression.

atatype: | Integer v
Value: | 1810 |

Figure 8-5: Building FCODE Equals 1810

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Inyour Rules folder create a new folder called Philly.

Create the Rule

1. In the navigation pane select your Philly folder.

2. Select New > Rule.
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Mew Edit Toaolz
Rule E? i

T

o [ Rule Tempiate

Figure 8-6: New > Rule

ﬂlntagl‘ata Data Stores  Rule Discovery Il Actions Action Maps Sessions Admin
Save
- Context — Rule Condition

|New Rule 1

New Edit  Tools Name A|

Rules 3 Description:

[ Development
B Phily
& Recycle Bin y

Created: 1Spatial, Wed May 17 14:36:33 BST 2017

Last Edited: 1Spatial, Wed May 17 14:36:33 BST 2017

Comments:

integrate 1.6.3 US Patent Number 8542416 52 (2017-01-10)

Figure 8-7: A new rule is created

3. InName type Building FC check.
4. Click Save.

Define the Rule Structure

Set up a class on the root node
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Chapter 8 Simple Attribute Check

1. Select the root node:

B 3 B X & | Auto-Assist
E|-® Rule conditicn for ocbjecis: Element Details:

Rule condition to be checked. There must be exactly one child
condition of this element, which is the condition that each object
must satisfy in order for the rule fo be satisfied.

Specify the class of object to check and a name by which to identify
the objects below (both oplional).

Class: r

MName:

Descripfion:
Check for objects that ... [Mo rule conditions sef]

Figure 8-8: Seftting a class on the root node

2. In Class select BUILDING.
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Set up a condition

1. Click B~

2. Select Condition > Comparison.

oG Condition » & Comparison
Value r @ Reference
Relationship r @ Testin Rangs

Figure 8-9: Condition > Comparison

The syntax for a comparison condition is displayed, with placeholder
values.

3. X BB X & &

El-@ Rule condition for BUILDING objects:
El@ ==\aluer== ==Relationship=> ==\aluex=
==\alue==
==Relaficnzhip==

Lo maaluess

Figure 8-10: Placeholders for a comparison condition
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Set up the comparison

Set up a dynamic value

1. In Type select Dynamic Value.

The rule builder displays error messages for the unfilled values.

% - 9= @ x A «| Auto-Assist
E|-® Rule condifion for BUILDING objects: Element Details:
E|® @ [Invalid dynamic value (reference to unknown class/object label )] <<Relationship= Type: | Dynamic Value r
@ € [Invalid dynamic value {reference fo unknown classiobject labsl )]
X . Dynamic value. This is a value which comes from an atiribute read
i =<Relafionship=> from an object.
Lo w=\aluess Specify the object below and the name of the atiribute to read from
it.
cass: [
name: |
Attribute:
Fl 3
Descripfion:

@ Invalid dynamic value (reference to unknown class/object labal ")
Figure 8-11: Incomplete dynamic value

2. In Class select BUILDING.
3. In Attribute select FCODE.
B ¥ B X & & /| Auto-Assist

E|-® Rule condition for BUILDING objects:
E|® BUILDING FCODE ==Relationship=»= =<\alue==
(@) BUILDING FCODE
==Relationship==

b z=Valug=>

Descripfion:

BUILDING FCCDE

Element Details:
Type: | Dynamic Value v

Dynamic value. This is a value which comes from an atiribute read
from an ohject.

Specify the object below and the name of the attribute to read from
it.

Class: EUILDING A
MName: v

Attribute: | FCODE

Figure 8-12: BUILDING.FCODE is set as the first node.
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Set up a relationship

1. Select the <<Relationship>> placeholder.

a-r B X & &
E|-® Rule condition for BUILDING objects:
&) BUILDING FCODE <<Relationship== <<Values>
@l BUILDING FCODE
==Relaficnship==

Lo aa\aluess

Figure 8-13: <<Relationship>> placeholder

2. In Type select Scalar Relationship.
Another Type listis displayed.

3. In the lower Type list select Equal.

By ¥ B X & | Auto-Assist
E|-® Rule conditicn for BUILDING objects: Element Details:

E|® BUILDING FCCDE equals =<Value==

: Type: | Scalar Relationship v
(D) BUILDING FCODE

A non-spatial relationship between two values.

@ equais

i z<\alues> Type: | Equal v

Descripfion:

equals

Figure 8-14: Equal is set as the second node
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Set up a static value

1. Select the <<Value>> placeholder.

B ¥ B X & @&
El-@ Rule condition for BUILDING objects:

=1{Z) BUILDING FCODE equals =<Values>
(@) BUILDING FCODE

@ equals

L az\aluess

2. In Type select Static Value.
Datatype and Value are displayed.
In Datatype select Integer.

In Value type 1810.

B 3 B X & | Auto-Assist
E|-® Rule condition for BUILDING objects: Element Details:

={Z) BUILDING FCODE equals 1310

(D) BUILDING FCODE
Static (fixed) value. This may be used on either side of a comparison
@ equals condifion or as part of a more complicated expression.

Type: | Static Value T

(& 1810

Datatype: | Integer v
Value: 1810

Descripfion:
1810

Figure 8-15: 1810 is set as the third node and the rule is now
completed
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The rule now matches the description we were expecting in "Worked

Example: Building FC Check" on page 44.

B ¥ B X &&
=1{&) Rule condition for BUILDING objects-
E|® BUILDING FCODE equals 1810
@ BUILDING FCODE
@ equals
“® 1310

Description:
Check for BUILDING objecis that BUILDING.FCODE equals 1510

| Aulo-Assist

Element Details:

Rule condition to be checked. There must be exactly one child
condition of this element, which is the condition that each cbject
must satisfy in order for the rule to be satisfied.

Specify the class of object to check and a name by which to identify
the objects below (both optienal).

Class: | BUILDING

Mame:

Figure 8-16: Completed rule
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Run the rule check

Save the Rule

1.

Click Save.

The rule is saved.

Add a Check Rules task

1.

N o R 0N

In the Sessions interface select the [your name]_PHILLY session.

Click L37 and add a Check Rules task.

Navigate to your Philly rule folder

Select the Building FC check rule.

Click OK.

Building FC check is added to your session in a Check Rules task.

Add a Pause task to your session then run the session (see "Run a
session" on page 18 for a reminder of how to do this).

Results

How many non-conforming objects are there?

Your results

View the results of the Check Rules task in the HTML report.
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Exercises

B ¥B B X &« | Auto-Assist

= @ R conion for FIRE_STATION abfcts:
Rule condifion to be checked. There must be exactly one child

=) FIRE_STATION DEPT equals "FIRE"
condition of this element, which iz the condition that each object
(@) FIRE_STATION.DEPT must satisfy in order for the rule to be safisfied.

Element Details:

@equals Specify the class of object to check and a name by which fo identify
@ “FIRE" the objects below (both oplienal).

Class: | FIRE_STATION |

Mame: | |

Descripfion:
‘Check for FIRE_STATION objects that FIRE_STATION.DEPT equals "FIRE"
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B ¥ B B X S @& |#| Auto-Assist

ZONING CODE does not equal null Rule condition to be checked. There must be exactly one child
@ ZONING.CODE condition of this element, which is the condition that each cbject

: must satisfy in order for the rule to be satisfied.
@ oes ot Squal Specify the class of object fo check and a name by which lo identify
@ null the objects below (both optional).

Class: | ZONING |

Mame: | |

Descripfion:
‘Check for ZONING objeciz that ZONING.CODE does not equal null

Summary

In this chapter we have built and run the first rules using a simple attribute
check. We have used a comparison to check a dynamic value against a static
value and then run the rule against the Philadelphia data.

Subsequent chapters will introduce you to more complex rule structures.
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Rule on two Classes

This chapter provides instructions to create a rule in 1Integrate that checks the
spatial relationship between objects. BUILDING objects should not overlap
CURBLINE objects. The buildings should be inside the curblines.

In order to understand this rule we introduce the geometry attribute, and
explain the concept of point, line and area geometries.

Objectives

By the end of this chapter you will be able to:

Use the rule builder to create a rule on classes with the use of an
existence clause

Begin to understand and use the spatial operators within a rule
Understand the difference between point, line and area geometries

Key Concepts

Point geometry

A point is a 0-dimensional geometry that has an interior and an exterior, but no
boundary.

+ Interior

#— Exferior

Figure 9-1: A point geometry
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Line geometry

A line is a one dimensional geometry that has an exterior, an interior, and a
boundary.

As the boundary is at the end points of a line, if the line is a closed ring there
is no boundary.

Exierior
Interior
v
¥
A A
Boundary

Figure 9-2: A line geometry

Area geometry

An area is a two dimensional geometry that has an exterior, an interior, and a
boundary.

\'-q Bouwndary
L] ! Interior

4 Exterior

Figure 9-3: An area geometry
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Worked Example: CURBLINE 1.0

The rule that will be created in this exercise will be:

Check for CURBLINE objects that there are no BUILDING
objects for which BUILDING.geometry overlaps
CURBLINE.geometry

Type: Existence = (® Rule condtion for CURBLINE objects:
Quahﬁéﬁqi:i::;?la e :-Z@ There are no BUILDING objects for which ...
Class: Building (@) BUILDING. geomeiry overiaps CURBLINE geometry

() BUILDING. geometry
—P ® overiaps
() CURBLINE geometry

Type: Spatial Relationship
Type: Overlap

Figure 9-4: A rule checking for CURBLINE objects overlapping BUILDING
objects

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new rule with the name Curbline 1.0.

Define the Rule Structure

The Existence condition @ checks how many objects satisfy a set of
conditions. The conditions are set up on two classes, a parent node and the
node of the Existence condition and you can specify At least, At most or
Exactly a number of objects.

To check for the absence of objects, we need to look for exactly 0 objects.

1. Setup the CURBLINE class on the root node (see "Set up a class on
the root node" on page 45).

2. Insert an existence condition using the following values:

Element details Description

Type Existence
Qualifier Exactly
Quantity 0

Class Building
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3. Select the <<Condition>> placeholder and create a Comparison
condition for this node (see "Set up a condition" on page 47).

Set up the comparison

Spatial relationship

A spatial relationship operator is applied to the boundaries and interiors of two
geometries.

The two spatial relationships are:
Disjoint: check that neither the boundaries nor the interiors of two
geometries intersect

Intersect: check that either the boundaries or interiors of two geometries
intersect.

There are eight types of intersect (detailed in "Relationships" on
page 132):

Equal

Touch

Overlap

Cross

Within

Contains

Covers

Covered by

Select the upper <<Value>> placeholder and create a Dynamic Value using
the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute geometry

Select the <<Relationship>> placeholder and create a Spatial Relationship
using the following values:

Element details Description
Type Spatial Relationship
Type Overlap
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Select the lower <<Value>> placeholder and create a Dynamic Value using
the following values:

Element details Description

Type Dynamic value
Class CURBLINE
Attribute geometry

The rule now matches the textin "Worked Example: CURBLINE 1.0" on
page 57:

O xMEX 9 [¥] Auto-Assist
E|-® Rule condition for CURBLINE objects: Element Details:
E"® [ihec=larelng AR DIMG obiect=foppwhich BS Rule condition to be checked. There must be

exactly one child condition of this element, which

| BUILDING.geometry overlaps CURBLINE.geomet
E|® 2 = = 2 & is the condition that each object must satisfy in

.@ BUILDING.geometry order for the rule to be =atizfied.
® overlaps Specify the class of object to check and a name
by which to identify the objects bel both
(@) CURBLINE geomstry D:ﬁ‘:ﬂ;?} 0 identify the objects below (bo
Class: | CURBLINE =
Name:
Description:

Check for CURBLINE cbjects that there are no BUILDING objects for which BUILDING.geometry overlaps CURBLINE. geometry

1Validate Administration Version: 1.0.102

Figure 9-5: Completed rule

Run the rule check

1. Save the rule.
2. Add a Check Rules and a Pause task to your session.

3. Run the session.

Results

How many nonconforming objects are there?
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Your results

A J

The CURBLINE 1.0 rule checks that curblines do not overlap buildings and
have a number of nonconforming objects.

To observe how the rule appears on a map, click View in the row with ID
19850 from the Rule Conformance HTML Results page. The cache viewer
shows all data read via the open data tasks into a session with a single
partition where the interface and session queues are pointing at the same
cache dataroot. In addition to the on-screen tools you can pan (left-click and
drag) and zoom to area (hold Shift and select an area) on the map.

This failure is located near the address 3300 Grays Ferry Ave, Philadelphia.
The curbline object with the ID 19850 is along Schuykill Expressway.

-g-gg N / [

Object 19850

10

Frgponink Baer are 1o BURDING opmcts R mch

T BLLDRG HOT : cvaligs (gesmeky
[POLYGON [B18178 666117 1045 TO4Z A5T0F0M91,
BIB1TT 4044RSTEE8 TN HS0IEHITT,

BIB1T2 0001300 TIMZD S211ZI0TTA,
BTETT DR 11 To422 171 e,
BIB178 6463171045 TIMZS BOTER0BS01 )
13 CURELIE gromatry

Figure 9-6: Nonconforming object 19850

Exercises
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Summary

In this chapter we saw how you can run a check against objects in two
classes. You also set up a spatial relationship between two object geometries.

The rules in this chapter and the previous chapter are the basic structures
from which you will now learn to create more complex rules.
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Rule Refinement

The exercise in this chapter builds on the previous chapter by adding an
attribute check to the spatial relationship.

In the previous exercise, it was found that valid overlaps exist where the
curbline is part of the freeway, which is elevated. This allows buildings and
curblines to overlap.

In this exercise we will add a comparison clause to only check curbline
objects where the ELEV 1 code is setto 0 (no elevation).

Objectives

By the end of this chapter you will be able to:

Refine rules by adding additional clauses to an existing rule

Understand how multiple clauses can be used to create more complex
and focused rules

Key Concepts

Clause

A rule can contain a number of clauses beneath the root node.
A clause uses a comparison, the results of which feed back into the main rule.

The following logical operators create clauses:

AND

OR

IF.. THEN...ELSE
Existence

For All

Chain

XOR

Existence in collection
For All in collection

Worked Example: CURBLINE 2.0

The rule created in this exercise is:
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Check for CURBLINE objects that there are no BUILDING
objects for which BUILDING.geometry overlaps
CURBLINE.geometry and CURBLINE.ELEV 1 equals O

= () Rule condiion for CURBLIRE cbjects:
21(3) There are ne BUILDING sbiscts for whish
Type: AND ——Pp  ={®) Logical ana
Upper AND clause—h!-ia'uﬂﬂﬁwmuvﬂimm-Ew
@) eusLomG geomatry
(@ overiags
{B) CURBLINE gecmetry

Lower AND clause ———p = (@) CURBLINE ELEV_1 euais ©
{®) curBLINE ELEV_1

© eauas

Eo
Figure 10-1: A rule checking for CURBLINE objects overlapping BUILDING
objects and the CURBLINE has no elevation

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
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Refining an existing rule

Copythe Curbline 1.0 rule and rename the copyto Curbline 2.0.

Gr xMEX D¢

E|-® Rule condition for CURBLINE objects:
E|® There are no BUILDING objects for which ...

Auto-Assist
Element Details:

Rule condition to be checked. There must be

E|® BUILDING.geometry overlaps CURBLINE.geometry ;"‘t:fhc';mli:'ﬂ gf;‘:i‘ﬁl;gg';ﬁ:ﬂ?;; ';nbh
.@ BUILDING.geometry order for the rule to be satisfied.
® overlaps Specify the class of object to check and a name
@ CURBLINE. geometry z:“\::g: to identify the objects below (both
Class: | CURBLINE (=l
Name:

Description:
Check for CURBLINE objects that there are no BUILDING objects for which BUILDING.geometry overlaps CURBLINE.geometry

1Validate Administration Version: 1.0.102

Figure 10-2: Copied rule

Create an AND condition

1. Selectthe Comparison node in the rule (BUILDING.geometry overlaps
CURBLINE.geometry).

2. Click L3~ then select Condition > Comparison.

- AhBEX 9

|: Value r @ Reference
Relationship r @ Test in Range

Spatial Relationship

Figure 10-3: Add a comparison
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A Logical AND is inserted above the existing Comparison node and a
second Comparison is inserted below it (but at the same level).

0~ e)(u [h E] X i N [/] Auto-Assist

E|-® Rule condition for CURBLINE objects: Element Details:

E|® There are no BUILDING cbjects for which ...
E| Logical and:
(@) BUILDING.geometry overlaps CURBLINE. geometry

Type: | AND |Z|

Logical and condition. This is used to combine two
or more other conditions and check that they all

(D) BUILDING geometry hold.

® overlaps

(D) CURBLINE.geometry

F_|- <<Valug=+ <=Relationship== <=Valug=>
i <<Valug=>
i «<Relationships=

L x<\alugss

Description:
BUILDING.geometry overlaps CURBLINE.geometry and =<Value=»= <<Relationship=»= ==\alue==

1Validate Administration Version: 1.0.102

Figure 10-4: Logical AND added to the rule

3. Select the upper <<Value>> and create a Dynamic Value using the
following values:

Element details Description

Type Dynamic Value
Class CURBLINE
Attribute ELEV 1

4. Select <<Relationship>> and create a scalar relationship using the
following values:

Element details Description
Type Scalar Relationship
Type Equal
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5. Select the lower <<Value>> and create a Static Value using the

following values:

Element details Description

Type Static Value
Datatype Integer
Value 0

The rule now matches the text in "Worked Example: CURBLINE 2.0" on

page 62.
Q- xbhEX 95¢

E|-® Rule condition for CURBLINE objects:
E|® There are no BUILDING objects for which ..
E| Logical and:
E| BUILDING.geometry overlaps CURBLINE. geometry

(@) BUILDING.geometry

@ overlaps

- .4D) CURBLINE.geometry

=@ CURBLINEELEV_1 equals 0
@ cursLINE ELEV_1
e equals

Description:

Auto-Assist
Element Details:

Rule condition to be checked. There must be
exactly one child condition of this element, which
iz the condition that each object must =atisfy in
order for the rule to be satisfied.

Specify the class of object to check and a name
by which to identify the objects below (both
optienal).

Class: | CURBLINE [l

Name:

Check for CURBLINE cbjects that there are no BUILDING objects for which BUILDING.geometry overlaps CURBLINE.geometry and CURBLINE.ELEY_1 equals 0

AValidate Administration Version: 1.0.102

Figure 10-5: Completed rule

Run the rule check

1. Save the rule.

2. Add a Check Rules and a Pause task to your session.

3. Run the session.
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Results

The check should complete successfully. View the results in the HTML report
and note how many non-conforming objects there are.

Check that the CURBLINE object with an ID of 19850 is no longer being
flagged as a non-conforming object.

Exercises

Summary

In this chapter we saw how to refine a rule by adding a new clause and you
were introduced to the AND condition.

In the next chapter you will learn to use an IF... THEN...ELSE structure.
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IF...THEN...ELSE

In this chapter an IF...THEN...ELSE rule is created based on rules that have
already been written.

In "Simple Attribute Check" on page 42 it was seen that many of the
BUILDING objects have an FCODE of 1810. "Rule on two Classes" on

page 55 and "Rule Refinement" on page 62 then checked to see if the
BUILDING geometries overlapped the CURBLINES where the
CURBLINE.ELEV 1 attribute was 0. All of these conditions will be used in

this chapter.

Objectives

By the end of this chapter you will be able to:

Understand how the IF...THEN condition works (and the optional
ELSE clause)

Appreciate that rules can be written in different ways using the various
conditions available in the rule builder
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Key Concepts
IF..THEN...ELSE

The IF.. THEN...ELSE condition @@ creates a rule structure of two or three
clauses. The third clause (ELSE) is optional.

The following diagrams show the flow between the clauses according to the
values returned by each test.

IF
condition
is true?

THEN

condition
is true?

IF...THEN test

IF ELSE
condition condition
is true? is true?

THEN

condition
is true?

IF..THEMN... ELSE test

Figure 11-1: IF...THEN and IF... THEN...ELSE tests
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Worked Example: IF THEN

The rule that will be created in this chapter will be:

Check for BUILDING objects that if BUILDING.FCODE
equals 1810 then there are no CURBLINE objects for
which BUILDING.geometry overlaps CURBLINE.geometry and
CURBLINE.ELEV 1 equals 0

= (&) Rule condtion for BUILDING objects:
Type: IE...THEN...ELSE — 3 B@ 1 _.. Then
IF clause ——-—-p-:-:@ BUILDING FCODE squals 1810

(D) BUILDING FCODE

E} equals

@ 1810

THEN clause — j—‘.@ There are ne CURBLINE objects for which ..
-';@ Logical and
= @ CURBLINE geometry overlaps BUILDING. geometry

@ CURBLINE geameatry
(D) overiaps
(D) BUILDING geometry

=@ CURBLINE ELEV_1 equais 0
(B) cURBLINE ELEV_1

@ aguals
@0

Figure 11-2: A rule with an IF...THEN...ELSE condition

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new rule with the name IF THEN check.

Define the Rule Structure

1. Setup the BUILDING class on the root node.
2. Insertan IF..THEN condition.

Element details Description

Type IF..THEN...ELSE
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Define the first clause in the IF... THEN condition

1. Insert a comparison on the upper <<Condition>> placeholder using the
following values:

Element details Description
Type Comparison

2. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute FCODE

3. Select the <<Relationship>> placeholder and create a Scalar
Relationship using the following values:

Element details Description
Type Scalar Relationship
Type Equal

4. Selectthe lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Static Value
Datatype Integer
Value 1810

Define the second clause in the IF...THEN condition

1. Insert an Existence condition on the remaining <<Condition>>
placeholder using the following values:

Element details Description

Type Existence
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Element details Description

Qualifier Exactly
Quantity 0
Class CURBLINE

2. Inserta Comparison condition on the remaining <<Condition>>
placeholder using the following values:

Element details Description
Type Comparison

3. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute geometry

4. Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description
Type Spatial Relationship
Type Overlap

5. Select the lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class CURBLINE
Attribute geometry
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Create a subclause within the second clause

1. Select the lower Comparison node and create an AND clause (see
"Create an AND condition" on page 64).

2. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class CURBLINE
Attribute ELEV 1

3. Select the <<Relationship>> placeholder and create a Scalar
Relationship using the following values:

Element details Description
Type Scalar Relationship
Type Equal

4. Selectthe lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Static Value
Datatype Integer
Value 0
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The rule now matches the text in "Worked Example: IF THEN" on page 70.
Q- xbhEX 95¢

[V] Auto-Assist
E|-® Rule condition for BUILDING objects: Element Details:
E"® l=UrD= Rule condition to be checked. There must be
E|® BUILDING.FCODE equals 1810 exactly one child condition of this element, which
R ’ is the condition that each object must satisfy in
@ BUILDING.FCODE order for the rule to be satisfied.
@ equals Specify the class of object to check and a name
@ 1810 by which to identify the objects below (both
optienal).
(@) There are no CURBLINE objects for which .
Class: | BUILDING
E|- Logical and: I EI
Name:
=&) CURBLINE geometry overlaps BUILDING. geometry

-{D) CURBLINE geometry
overlaps
- (D) BUILDING geometry
@) CURBLINEELEV 1 squals 0
@ CURBLINE.ELEV_1
@ squals
L®o0

Description:

Check for BUILDING cbjects that if BUILDING.FCODE equals 1810 then there are no CURBLINE objects for which CURBLINE.geemetry overlaps
BUILDING.geometry and CURBLINE.ELEV_1 equals 0

AValidate Administration Version: 1.0.102

Figure 11-3: Completed rule

Run the rule check

1. Save the rule.

2. Add a Check Rules and a Pause task to your session.
3. Run the session.

Results

How many nonconforming objects are there?

Your results

Summary

This chapter has shown how to combine conditions set up in previous rules,
using an IF...THEN structure.
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Multiple Existence
Conditions

This chapter shows how a rule can be built that uses more than two classes.
In this chapter this is done by using multiple Existence conditions.

The scenario is thatin the Philadelphia data we have FIRE_STATION points
that should be located inside a building polygon. These FIRE_STATION
points have detailed attribution, including an ADDRESS field giving the name
of the streetitis located on.

As the data store also contains STREETCENT objects, we can cross-check
the FIRE_STATION.ADDRESS field with the STREETCENT.ST_NAME
attribute to ensure the FIRE_STATION is in the correct location.

In summary, we can check the FIRE_STATION pointis inside a building, and
that the FIRE_STATION is within a certain distance ofa STREETCENT
object where the FIRE_STATION.ADDRESS field contains the
STREETCENT.ST_NAME.

Objectives

By the end of this chapter you will be able to:
Understand that rules that involve more than two classes can be created
using multiple conditions

Understand that complex rules can be developed that involve both
spatial and attribute based conditions
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Key Concepts

Contains

A geometry contains another geometry when one object’s boundary and
interior are inside another.

The types of geometries which can contain another are:

Area-to-area
Area-to-line

>
>

» Area-to-point
» Line-to-line
>

Point-to-point

Area-to-area  Area-io-line  Area-to-point Line-to-line Line-ta-point Point-to-point

Figure 12-1: Geometries that can contain other geometries

Within Distance

Within Distance is a spatial relationship. The relationship checks that at the
closest point, two geometries are within a specified in dataset units.

Training -76 - v1.2



Chapter 12 Multiple Existence Conditions

Worked Example: Firestation 1.0

The final rule will be:

Check for FIRE STATION objects that (there is at least
1 BUILDING object for which BUILDING.geometry contains
FIRE STATION.geometry) and (there is at least 1
STREETCENT object for which STREETCENT.geometry is
within a distance of 200 of FIRE STATION.geometry and
FIRE STATION.ADDRESS contains STREETCENT.ST NAME)

=/ (®) Rule condtion for FIRE_STATION objects:
Type: AND —P =(B) Logcaland

Type: EXiSteNce ———p = (F) There is ot least 1 BUILDING cbject for which
Qualifier: At least

Quantity: 1 = (Z) BUILDING gecmetry contains FIRE_STATION geometry
Class: Building _ @nulmw:;.
(@ contans
Type: Existence (&) FIRE_STATION geometry
Qualifier: At Ieasl—p;_;{i)m.e is of least 1 STREETCENT object for which
Quantity: 1 L@ _
Class: STREETCENT =S/ Legical and:

=1{E) STREETCENT geometry s within & distance of 200 of FIRE_STATION geometry
(@) STREETCENT geometry
(&9 = within & distance of 200 of
® Fire_STATION geametry
=(E) FIRE_STATION ADDRESS contains STREETCENT ST_MAME
. (@) FIRE_STATION ADDRESS
Q) comans
® sTReETCENT ST_NamE

Figure 12-2: Rule testing that FIRE_STATION point is inside a building, and
that the FIRE_STATION is within a certain distance of the STREETCENT
object referenced by the FIRE_STATION.ADDRESS attribute

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new rule with the name Firestation 1.0.

Training -77 - v1.2



Chapter 12 Multiple Existence Conditions

Define the Rule Structure

1. Setup the FIRE_STATION class on the root node.

2. Create an Existence condition for the root node using the following
values:

Element details Description

Type Existence
Qualifier At least
Quantity 1

Class Building

Define the Comparison

1. Select the <<Condition>> placeholder, and in Type select
Comparison.

The <<Condition>> placeholder is replaced by a Comparison node.

0O~ XEDE]X ™ [¥] Auto-Assist
E|-® Rule condition for FIRE_STATION cbjects: Element Details:
E|® There is at least 1 BUILDING object for which ... =
voe: | - |

2@ «=Values= <<Relationship=» ==Values=
==\falue==
. =<Pelationship=>

Lo ==\aluess

Description:

==\alug=>

1Validate Administration Version: 1.0.102

Figure 12-3: Comparison node
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2. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute geometry

Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description
Type Spatial Relationship
Type Contains

Select the lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class FIRE STATION
Attribute geometry

Define a new clause

1. Select the root node and create a new Existence condition using the
following values:

Element details Description

Type Existence
Qualifier Atleast
Quantity 1

Class STREETCENT

2. Select the <<Condition>> placeholder, and in Type select
Comparison.
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3. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Attribute geometry

Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description

Type Spatial Relationship
Type Within Distance
Distance 200

Select the lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class FIRE STATION
Attribute geometry

Define the third clause

1. Select the lower Existence node and create a new Comparison
clause.

2. Select the upper <<Value>> and create a Dynamic Value using the
following values:

Element details Description

Type Dynamic Value
Class FIRE STATION
Attribute ADDRESS
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Select <<Relationship>> and create a Scalar Relationship using the
following values:

Element details Description

Type Scalar Relationship

Type Contains

Select the lower <<Value>> and create a Dynamic Value using the
following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Attribute ST NAME

The rule now matches the text in "Worked Example: Firestation 1.0" on
page 77:

0 c)‘u Eh % X NG [V] Auto-Assist

E|-® Rule condition for FIRE_STATION objects: Element Details:

E|- Legical and: Rule condition to be checked. There must be

(@) There is at least 1 BUILDING object for which .. exactly one chid condition of this element, which
H is the condition that each object must satisfy in

- 2@ BUILDING.geomstry contains FIRE_STATION.geometry order for the rule to be satisfied.
,@ BUILDING. geometry Specify the class of object to check and a name
@ tai by which to identify the objects below (both
contains optional).
..(B) FIRE_STATION.geometry
. . ) Class: | FRE_STATION (=l
(@) There is at least 1 STREETCENT object for which ..
Name:

E| Logical and:
E| STREETCENT .gecmetry is within a distance of 200 of FIRE_STATION. geometry
. (D) STREETCENT.geometry
(39 is within a distance of 200 of
; (D) FIRE_STATION. geometry
E| FIRE_STATION.ADDRESS contains STREETCENT.ST_NAME
(D) FIRE_STATION.ADDRESS
@ containg

@ STREETCENT.ST_NAME

Description:

Check for FIRE_STATION cbjects that (there is at least 1 BUILDING object for which BUILDING.geometry contains FIRE_STATION. gecmetry) and (there is at least
1 STREETCENT cbject for which STREETCENT.geometry iz within a distance of 200 of FIRE_STATION. geometry and FIRE_STATION. ADDRESS contains
STREETCENT.ST_MAME)

1Validate Administration Version: 1.0.102

Figure 12-4: Completed rule
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Run the rule check

1. Save the rule.
2. Add a Check Rules and a Pause task to your session.

3. Run the session.

Results
The check should complete successfully. View the results in the HTML report.
How many non-conforming objects are there?

Your results

Why are the objects non-conforming?

Your results

Summary

In this chapter we have seen how to set up a rule on two classes using
multiple Existence conditions. We have also seen that rules can combine both
spatial and attribute-based conditions.
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For All Condition

In this chapter a check will be made using a For All condition to ensure that all
FIRE_STATION geometries are located in the correct building. The
BUILDING objects have a BUILDING_TYPE attribute.

Objectives

By the end of this chapter you will be able to:
Understand how the FOR ALL condition works

Worked Example: For All Fire Station

The rule that will be created in this exercise will be:

Check for FIRE STATION objects that for all BUILDING
objects for which BUILDING.geometry contains FIRE
STATION.geometry check that BUILDING.BUILDING TYPE
equals "FIRE STATION"

:5®mmmrm_mrmm
Type: For All
Class: BUILDING ——» SG}FM all BUILDING cbjects for which . check that

Upper For All clause ————p =@ BUILDING geomeiry cantains FIRE_STATION geometry
- (B) BUILDING geometry

@ contains
(@) FIRE_STATION.geometry
Lower For All clause — 3 =(T) BUILDING BULDING_TYPE equals “FRE STATION"

(@) BUILDING BUILDIG_TYPE

e equals

@ -+re sTamON

Figure 13-1: A rule checking that all FIRE_STATION geometries are located
in the correct building

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new rule with the name For A1l Fire Station check.
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Define the Rule Structure

1. Setup the FIRE_STATION class on the root node.
2. Create a For All condition on the root node.

For All has two clauses. The first clause finds a set of objects. The second
clause then checks that all these objects satisfy a condition.

Define the first clause in the For All condition

1. Select the <<Condition>> placeholder, and in Type select
Comparison.

2. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute geometry

3. Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description
Type Spatial Relationship
Type Contains

4. Selectthe lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class FIRE STATION
Attribute geometry

Define the second clause in the For All condition

1. Insert a comparison on the lower <<Condition>> placeholder using the
following values:
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Element details Description
Type Comparison

2. Select the upper <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class BUILDING
Attribute BUILDING TYPE

3. Select the <<Relationship>> placeholder and create a Scalar
Relationship using the following values:

Element details Description
Type Scalar Relationship
Type Equal

4. Selectthe lower <<Value>> placeholder and create a Static Value using
the following values:

Element details Description

Type Static Value
Datatype String
Value FIRE STATION
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The rule now matches the textin "Worked Example: For All Fire Station" on
page 83:

0 c)‘u Eh |§] X NG [V] Auto-Assist

E|-® Rule condition for FIRE_STATION objects: Element Details:

E|-® For all BUILDING objects for which ... check that ... Rule condition to be checked. There must be

£1{Z) BUILDING. geometry contains FIRE_STATION.geometry Exactyjooeichad oo ol ihis Seent pvTich
is the condition that each object must satisfy in
] @ BUILDING.geometry order for the rule to be satisfied.

@ containg Specify the class of object to check and a name

by which to identify the objects below (both

(D) FIRE_STATION. geometry e
=1{Z) BUILDING. BUILDING_TYPE equals "FIRE STATION"

Class: | FIRE_STATION (=l

@ BUILDING BUILDING _TPE

N £
@ . ame:

-(8) “FIRE STATION"

Description:

Check for FIRE_STATION cbjects that for all BUILDING cbjects for which BUILDING. geometry contains FIRE_STATION.geometry check that
BUILDING .BUILDING_TYPE equals "FIRE STATION™

1Validate Administration Version: 1.0.102

Figure 13-2: Completed rule

Run the rule check

1. Save the rule.
2. Add a Check Rules and a Pause task to your session.
3. Run the session.

Results
The check should complete successfully. View the results in the HTML report.
How many non-conforming objects are there?

Your results
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Exercises

Summary

This chapter has introduced the For All structure, the final condition to be
described in this course.

Further information on all the conditions available in 1Integrate is found in
"Conditions" on page 119.
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Built-in Functions

This chapter will utilise several concepts discussed in this chapter, as well as
introduce the use of built-in functions.

It will step through how to create a rule check to ensure that STREETCENT
objects are connected to other STREETCENT objects (network connectivity.) In
other words, the rule will verify that STREETCENT objects are not isolated, by
checking that the start or end point of a STREETCENT object intersects (more
specifically, touches) another STREETCENT object.

It will be necessary to use the object label in the rule builder to distinguish
between the objects in the same class. It will also be necessary to distinguish
between objects in the same class by inserting an additional condition to
check that the IDs of objects that intersect each other are different.

Objectives

By the end of this chapter you will be able to:
Appreciate that 1Integrate has a vast range of built-in functions that can
be used within rules
Understand that built-in functions require parameters
Create a rule using some geometric built-in functions

Key Concepts
Object label

An object label uniquely identifies objects in the same class which are tested
against each other in clauses and subclauses of a rule.

In the following example, the object labels A and B distinguish between the
root object and objects found in the subclause, both of which have the same
class label fire_station and come from the same class.

Check for fire station objects A that there are at
least 5 fire station objects B for which fire
station:B.geometry is within 10000m of fire
station:A.geometry
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El-@ Rule condition for FIRE_STATION cbjects A:
EI@ There are at least 5 FIRE_STATION objects B for which ...
E|® FIRE_STATION:B.geometry is within a distance of 1000 of FIRE_STATION:A.geometry
,@ FIRE_STATION:B.geometry
@ iz within a distance of 1000 of
@ FIRE_STATION:A geometry

Figure 14-1: Rule using object labels A and B

Where the class label is omitted, all classes are considered.

In the following example, the subclause is executed over all objects except
exclusion zones. The top level object has a class label of excl _zone and no
object label. The object in the subclause has no class label and an object
label of X.

Check for excl zone objects that there are no objects X
for which X.geometry intersects excl zone.geometry

E|-(E:I Rule condition for excl_zone objects:
E@ There are no objects X for which ...
El@ :K.geometry interzsects excl_zone.geometry
|® K. .geometry
@ intersects

@ excl_zone.geometry

Figure 14-2: Rule using object label X
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Built-in Functions

A built-in function ® returns a value calculated from one or more value node
parameters. The context-sensitive help shows the number of parameters
required for the function.

There are several types of built-in function which work with different types of
data:

Geometry
Conversion
Mathematical
Bit manipulation
String
Collection
Timestamp
User-defined

start_of function

start_of returns a start point for a line geometry. The parameter is a simple line
geometry.

end_of function

end of returns the end point for a line geometry. The parameter is a simple
line geometry.
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Worked Example: STREETCENT
Connectivity

The full rule will look like this:

Check for STREETCENT objects A that there is at least 1
STREETCENT object B for which (start of
(STREETCENT:A.geometry) touches STREETCENT:B.geometry
or end of (STREETCENT:A.geometry) touches
STREETCENT:B.geometry) and STREETCENT:A.ID does not
equal STREETCENT:B.ID

Class: STREETCENT
Mame: A —» - () Rule condiion for STREETCENT sbiects A-

Ozﬁ;ﬂ;f.”;‘f;:; ——p =@ There s ot east 1 STREETCENT cbject B for which

Quantity: 1 (&) Logical and:
Class: STREETCENT =D Logical or:
Name: B
= @) starl_cHSTREETCENT A prometry] touches STREETCENT:B geometry
L Lt ————— o (D wtart o)

Type: Built-in Function (D) STREETCENT A geometry

Function: start_of

&8 touches
Type: Dynamic Value ————P{Z) STREETCENT.B gecmetry
Cluws: STREE:E‘EH; ——— = (@) end_cHSTREETCENT A geomeiry) touches STREETCENT.8 geometry
Attribute: gaumair’y @ ena_ot.)
—J) STREETCENT A geameiry
Type: Dynamic ¥'z! 2
Class: STREETCENT © toucres
Name: B —— (@) STREETCENT B geometry
Attribute: geomatry =/(E) STREETCEMT A D does not squal STREETCENT-B.0
Type: Built-in Function » @ sTReETCENTAD
Function: end_of (&) soes rot equal
Type: Dynamic Value @ streeTcent B0
Class: STREETCENT F' Y

Mame: A
Attribute: geometry

Type: Dynamic Value
Class: STREETCENT
Name: B

Attribute: geometry

Type: Dynamic Value
Class: STREETCENT
Name: A

Attribute: 1D

Type: Dynamic Value
Class: STREETCENT
Name: B

Attribute: 1D

Figure 14-3: Rule checking that that STREETCENT objects are connected
to other STREETCENT objects

Training -91 - v1.2



Chapter 14 Built-in Functions

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new rule with the name STREETCENT connectivity.

Define the Rule Structure

1. Select the root node.

Ly :)(a [h E] X 9 Auto-Assist
E|-® Rule condition for STREETCENT objects A: Element Details:

Rule condition to be checked. There must be
exacthy one child condition of this element, which
is the condition that each object must satisfy in
order for the rule to be satisfied.

Specify the class of object to check and a name
by which to identify the objects below (both
optional).

Class: | STREETCENT (=]
Name: A

Description:
Check for STREETCENT cbjects A that ... [No rule conditions set]

1Validate Administration Version: 1.0.102

Figure 14-4: root node of the rule

2. In Class select STREETCENT.
3. In Name type A.

4. Insert an Existence condition using the following values:

Element details Description

Type Existence
Qualifier At Least
Quantity 1
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Element details Description
Class STREETCENT

Name B

5. Insertan AND on the Existence <<Condition>> placeholder.

6. Insertan OR on the upper AND <<Condition>> placeholder.

Insert a Built-in Function
1. Select the upper <<Condition>> placeholder and create a Comparison
condition.
2. Select the upper <<Value>> placeholder.
In Type select Built-in Function.
In Function select start_of.

A <<Value>> placeholder is created for the start_of function.
Ly J(, [h E] X i N [/] Auto-Assist

EI-@ Rule condition for STREETCENT objects A: Element Details:
£343) There is at least 1 STREETCENT object B for which ...

E| Logical and:

Type: I Built-in Function El

EI@ Logical or: Built-in fqnctiun. This.is a va!ug which.ls computed
. by applying the specified buit-in function to one or
E|-® start_of{<<Valug=>) =<Relationship=> <<Valugs> more parameters. There must be one or more child
values of this element, to specify the parameters
E"@ start_ofi...) which will be passed to the function.
Looz<\aluess
Function: | start_of El

- ==Relationship==
Help (3)

- ==\alue==

... zzCondition=»

. ==Condition==

Description:

start_of{=<\Valug==)

1Validate Administration Version: 1.0.102

Figure 14-5: start_of built-in function
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3. Select the built-in function’s <<Value>> placeholder and create a
Dynamic Value using the following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Name A

Attribute geometry

4. Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description
Type Spatial Relationship
Type Touch

5. Select the lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Name B

Attribute geometry

Define the lower OR subclause

1. Select the remaining OR <<Condition>> placeholder and create a
Comparison condition.

2. Select the upper <<Value>> placeholder and insert a Built-in Function
using the following values:

Element details Description
Type Built-in Function

Function end of
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3. Select the built-in function’s <<Value>> placeholder and create a
Dynamic Value using the following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Name A

Attribute geometry

4. Select the <<Relationship>> placeholder and create a Spatial
Relationship using the following values:

Element details Description
Type Spatial Relationship
Type Touch

5. Select the lower <<Value>> placeholder and create a Dynamic Value
using the following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Name B

Attribute geometry

Select the Logical OR node. The description should now read:

start of (STREETCENT:A.geometry) touches
STREETCENT:B.geometry or end of (STREETCENT:A.geometry)
touches STREETCENT:B.geometry
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Define the lower AND subclause

1. Select the remaining <<Condition>> for the AND clause and create a
Comparison condition.

2. Select the upper <<Value>> and create a Dynamic Value using the
following values:

Element details Description

Type Dynamic value
Class STREETCENT
Name A

Attribute ID

3. Select <<Relationship>> and create a scalar relationship using the
following values:

Element details Description
Type Scalar Relationship
Type Not Equal

4. Selectthe lower <<Value>> and create a Dynamic Value using the
following values:

Element details Description

Type Dynamic Value
Class STREETCENT
Name B

Attribute ID
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The rule now matches the textin "Worked Example: STREETCENT

Connectivity" on page 91.

O xXEX 9¢C

5@ Ruke condion for STREETCENT otiecs A:
E@ There is at least 1 STREETCENT object B for which ...

E| @ Logical and:
= 0 Logical or:
@ start_ofiSTREETCENT:A.geometry) touches STREETCENT:B.gecmetry
) start_of(.)
(D) STREETCENT:A geometry
e touches

(D) STREETCENTB.geometry

@ end_of(STREETCENT:A.geometry) touches STREETCENT:B.geometry
21 end_ofi..)

" (@) STREETCENT:A geometry

e touches

(D) STREETCENTB.geometry

|'_—'|-® STREETCENT:A.ID does not equal STREETCENT:B.ID

Description:

Auto-Assist
Element Details:

Rule condition to be checked. There must be
exactly one child condition of this element, which
is the condition that each object must satisfy in
order for the rule to be satisfied

Specify the class of object to check and a name
by which to identify the objects below (both
optional).

Class: | STREETCENT (=

MName: A

Check for STREETCENT cbijects A that there is at least 1 STREETCENT cbject B for which (start_of{ STREETCENT:A.geometry) touches
STREETCENT:B.geometry or end_of{ STREETCENT:A.geometry) touches STREETCENT:B.geometry) and STREETCENT:A.ID does not equal STREETCENT:B.ID

1Validate Administration Version: 1.0.102

Figure 14-6: Completed rule

OG- XmEX 9

E'@ Rule condition for STREETCENT objects A:

EI@ There is at least 1 STREETCENT object B for which ..

EQ Logical and:
B 0 Logical or:

@ start_of(STREETCENT:A.geometry) touches STREETCENT:B.geometry
§ star_ofi..)

.{D) STREETCENT:A.geometry
e touches
(B STREETCENT:B geometry
@ end_of(STREETCENT:A geometry) touches STREETCENT:B.geometry

2@ end_of(..)

.{D) STREETCENT:A.geometry
e touches
(@) STREETCENT-B geometry

/@) STREETCENT:A does not equal STREETCENT:B

Element Details:

Type: | Object or Element [=]

‘Object or element. This is a value egual to the
specified object, or an element from a collection.
The class and/or label by which the object or
element is identified should be specified below.

Class: | STREETCENT

[+]
E3)

Mame:lA

1Validate Administration Version: 1.0.102
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Run the rule check

1. Save the rule.
2. Add a Check Rules and a Pause task to your session.

3. Run the session.

Results
How many non-conforming STREETCENT objects are there?

Your results

Summary

The complex rule created in this chapter used built-in functions to calculate
geometric values. The chapter also introduced object labels.

This chapter completes the rule-building worked examples. The next chapter
will show you how to reuse rule fragments using a template.
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Rule Templates

In this chapter you will recreate the rule from the previous chapter (see
"Worked Example: STREETCENT Connectivity" on page 91) by creating and
using a template that defines the connectivity part of the rule.

Objectives

By the end of this chapter you will be able to:
Understand the concept of templates, which are fragments of rules that
can be reused
Create a rule template and use it within a rule

Key Concepts

Rule template

A rule template & allows fragments of rules to be created and stored and then
reused by rules and other rule templates. If a modification is made, the change
is picked up by all items referencing the template.

The output from the template could be a value, a condition or a relationship.

Rule templates can be referenced inside other templates so that trees of rule
templates can be created with a rule at the root.

For example, a template could be used to define the relationship between
road elements that make up a roundabout. The parameters would be the
objects which define the roundabout, and the output would be a geometry
value. This template could then be used in all rules which need to access
roundabout geometries.

Once inserted into a rule, a template fragment is tailored to use the classes
required in the rule check.
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Rule template parameters

Rule templates are created with objects as parameters. The object is defined
in an input parameter to the rule template. A rule template can have zero to
many parameters.

Parameters can be added, removed and changed even when the template is
referenced.

Worked Example: STREETCENT
Connectivity (Template)

the start of (STREETCENT:A.geometry) touches
STREETCENT:B.geometry or end of (STREETCENT:A.geometry)
touches STREETCENT:B.geometry

Parameter 1
Class: Feature
Name: A

Parameter 2 —p = @9 Rule template using (Feature:A, Feature:B)
Class: Feature

Name: B EQ} Logical or:
Type: Dynamic Value I:}@ start_ofiFeature A gecmetry) touches Feature B geometry
Class: Feature
Name: A B ﬁ start_of{...)
Attribute: geometry — » @ Peatare:A geometry
Type: Dynamic Value
Class: Featura I BWU'U'H

Name: A —_p (D) Feature B geometry
Attribute: geometry @ 9oo

I:l@ end_ofiFeature A geometry) touches Feature:B.geometry

Type: Dynamic Value i
Class: Feature = ﬁ end_of{...}
SRR A N L @ Feature A geometry

Attribute: geometry

@8 ouches
Type: Dynamic Value
Class: Feature——————® @ Feature B geometry
Name: B
Attribute: geometry

Figure 15-1: Completed rule from "Worked Example: STREETCENT
Connectivity" on page 91

Preparation

1. Select Auto-assist (see "Auto-assist" on page 34).
2. Select Use schema and the Philly schema (see "Context" on page 35).
3. Create a new folder inside your rule folder called Templates.
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Create arule template page

1. Select the Templates folder.

2. Click New > Rule Template.

"'Er|l:reate a new rule telr_n.platel
== Philadelphia

D Mew Rule 1

D curbline 1.0

.D curbline 2.0

Figure 15-2: New > Rule Template

A rule template page is created in your Templates folder.

General Rule Condition

Save

Name- INew Rule Template 1

Description:

Created: 1Validate_Training. Fri Sep 19 16:05:43 BST 2014

Last Edited: 1Validate_Training, Fri Sep 19 16:05:43 BST 2014

Comments:

1Validate Administration Versicn: 1.0.102

Figure 15-3: A new rule template is created

3. In Name type Connectivity.
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Set up the template parameters

1. On the Rule Condition tab, click Add parameter.
Entry fields for Parameter 1 are displayed.

2. In Class type Feature.

3. In Name type 2.

4. Click Add parameter.
Entry fields for Parameter 2 are displayed.

5. In Class type Feature.

6. In Name type B.

Q- e)(a [h E] X i NG [] Auto-Assist

E-@ Rule template using (Feature:A, Feature:B) Element Details:

Template definition.

Specify the template parameters below. Each
parameter iz a (class name, object name) pair
available to each node in the template definition.

Parameter 1: 0 x
Class: Feature

Name: A

Parameter 2 0 x
Class: Feature

Name: B

Add parameter...

Description:

Rule template uging (Feature:A, Feature:B): ... [No rule conditions =set]

1Validate Administration Version: 1.0.102

Figure 15-4: Template parameters

Set up the template conditions

Create the template to say start of (Feature:A.geometry) touches
Feature:B.geometry or end of (Feature:A.geometry)
touches Feature:B.geometry.

Because Use Context is cleared, you must type in the attribute geometry.

Training -102 - v1.2



Chapter 15 Rule Templates

The rule now matches the textin "Worked Example: STREETCENT
Connectivity (Template)" on page 100.

0 c)‘a Eh |§] X NG [V] Auto-Assist
E|-® Rule template using (Feature:A, Feature:B) Element Details:
E@ Logical or:

Template definition.
5 start_of(Feature:A. geometry) touches Feature:B.geomet
E|® ol J ) L 47 Specify the template parameters below. Each
E@ start_of(...) parameter is a (class name, object name) pair
P available te each node in the template definition.

@ Feature:A.geometry

@ touches Parameter 1: |:| x
@ Feature:B.geometry Class: Feature
E|® end_of{Feature: A geometry) touches Feature:B.geometry Name: A
E‘® end_of(...) Parameter 2: (] x

@ Feature:A.geometry Class: Feature

@ touches Hame: B

@ Feature:B.geometry Add parameter

Description:

Rule template using (Feature:A, Feature:B):. start_of(Feature:A gecmetry) touches Feature:B.geometry or end_of(Feature:A.geometry) touches
Feature:B.geometry

1Validate Administration Version: 1.0.102

Figure 15-5: Completed rule

Save the rule template

Click Save to save the template.

This template can now be used in any rule that requires this kind of
connectivity check.

Insert a rule template into a rule
Create a new rule with the name STREETCENT connectivity 2.

Recreate the STREETCENT connectivity rule with the Existence and AND
clauses only. Leave the AND clauses empty. (See "Worked Example:
STREETCENT Connectivity" on page 91 and "Refining an existing rule" on
page 64.)

1. Select the upper AND clause.

2. Click L#7
3. Select Rule Template.
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- AahBEX 9

=G Condition ¥ IT objects A
E Walug " CENT object B for which ...
Relationship ¢

Spatial Relationship ¥

Rule Template
o

|Insert arule template|

Figure 15-6: Insert a rule template

4. In Select Rule Template navigate to your Templates folder.
5. Select Connectivity.

The Connectivity template is inserted under the upper AND clause.
Ly x, [h E] X i N [/] Auto-Assist

EI-@ Rule condition for STREETCENT objects A: Element Details:
£343) There is at least 1 STREETCENT object B for which ...
E@ Logical and:

==Condition=>

Template reference.
Specify the template parameter values below.
#{Z) TEMPLATE "Connectivity Template” - Logical or: Tempiate: Connectivity Template

. z=Condition== Parameter 1:

Class:

Name:

Parameter 2:

Class:

Name:

Type: | OR

Logical or cenditien. This is used to combine two
or more other conditions and check that any of
them holds.

Figure 15-7: Template is added

The template nodes and parameters are greyed out so you cannot edit
them. The parameters show Feature A and Feature B and in Description
an error message is displayed.
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6. Expand the Rule Template node. The Dynamic Value nodes show
errors where the parameters are not completed.

5@ TEMPLATE "Connectivity Template” - Logical or: Template: Connectivity Template

E| start_of(€[Invalid dynamic value (reference to unknown class/object label ‘Feature:A")]) touche

Parameter 1:
start_of{...}
: ciass: | - |
@[Invalid dynamic value (reference to unknown class/object label Feature:A%)]
vame: | - |
touches
@ Invalid dynamic value (reference to unknown class/object label Featurs:B] Parameter Z:

E| end_ofi @[Invalid dynamic value (reference to unknown classiobject label Feature:A")]) touche: Class:

20 end_of(.) Name:

@ [Invalid dynamic value (reference to unknown class/object label 'Feature:A')]

touches

Type: | OR
SHInvalid dynamic value (reference to unknown class/object label ‘Feature:87)]

Logical or condition. This is used to
combine two or more other conditions and
check that any of them holds.

- <=Condition==

Figure 15-8: Incomplete parameters

7. Select the parameter drop-down menus and replace the Class "Feature"
with STREETCENT for both parameters.

The template is updated with the correct class names.

O XEDE]X ™ [7] Auto-Assist
E|-® Rule condition for STREETCENT objects A: Element Details:
E|® There is at least 1 STREETCENT abject B for which ...
E@ Logical and:

.. ==Condition=>

Template reference.

Specify the template parameter values below.

(L) TEMPLATE "Connectivity Template” - Logical or: Tempiste: Connectivity Template

E =start_of{STREETCENT:A.geometry) touches STREETCENT :B.geocmetry Parameter 1:
[ start_of(...) Class: | STREETCENT =
.. STREETCENT:A geometry Name: | A =
touches Parameter 2:
: STREETCENT:B.geometry Class: E STREETCENT i - |
E| end_of{STREETCENT:A.geometry) touches STREETCENT:B.geometry Name: I B El
|_‘_| end_of{...}
: STREETCENT:A.geometry
touches Type: | OR

STREETCENT:B.geometry Logical or condition. This is used to combine two

or more other conditions and check that any of
them holds.

- ==Condition==

Description:
start_of{ STREETCENT:A.geometry) touches STREETCENT:B.geometry or end_of{ STREETCENT:A.geometry) touches STREETCENT:B.geometry

1Validate Administration Version: 1.0.102

Figure 15-9: Completed parameters

8. Delete the upper AND clause.
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9. Continue to create the rest of the rule (add in the comparison for the IDs)
as described in "Worked Example: STREETCENT Connectivity" on
page 91.

0~ Xa [D E] X 9 Auto-Assist
=(B) Rule condition for STREETCENT ohjects A: Element Details:
@) There is at least 1 STREETCENT object B for which ... Sy Sy S mp—y—_

exacthy one child condition of this element, which

E| Logical and: N " R . .
is the condition that each object must satisfy in

|_-‘_|® TEMPLATE "Connectivity Template™ - Logical or: order for the rule to be satisfied.
E start_of{ STREETCENT:A.geometry) touches STREETCENT:B.geometry Specify the class of object to check and a name:
by which to identify the objects below (both
= - start_off..) optional).
: STREETCENT:A.geometry

Class: STREETCENT
touches
Name: A
: STREETCENT:B.geometry
E| end_of(STREETCENT:A.geometry) touches STREETCENT:B.geometry
B end_of(.}
.1 STREETCENT:A.geometry

touches

STREETCENT:B.geometry

£1{Z) STREETCENT:A does not equal STREETCENT:B
(@ STREETCENTA

does not equal

(@) STREETCENTB

Description:

Check for STREETCENT ckjects A that there is at least 1 STREETCENT cbject B for which (start_of{ STREETCENT:A. geometry) touches
STREETCENT:B.geometry or end_of{STREETCENT :A.geometry) touches STREETCENT :B.geometry) and STREETCENT:A does not egual STREETCENT: B

1Validate Administration Version: 1.0.102

Run the rule check

1. Save the rule.
2. Add a Check Rules and a Pause task to your session.
3. Run the session.

Results

The rule should behave the same as the STREETCENT connectivity rule
created in "Built-in Functions" on page 88.

Exercises

If you have time, create some more templates for use in rules you have written.

Summary

In this chapter you have seen how to work more efficiently by using a rule
template to define rule fragments.
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m Transport Network
Data

The following exercises use a new set of Oracle data that contains road and
rail networks. Complete the following exercises, making a note of any results
you find.

Most of these exercises require the use of built-in functions in the rule. When
using these functions, be sure to check if any parameters should or could be
added (use the tooltips).

Objectives

By the end of this chapter you will be able to:

» Further your understanding of the concepts presented in the course

Exercises
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Summary

In this chapter you have worked through exercises using transport network
data. You have loaded the data, and built rules using the concepts presented
in this course.

"Utilities Data" on page 111 presents further exercises for you to work through.
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Utilities Data

The following exercises use two sets of Oracle data. The first set consists of
some utilities data, the second consists of some coincident OS MasterMap
data. Because the data is coincident, it is possible to load both sets of data
into the 1Integrate cache together so that rule assertion can be performed
across the layers.

This is an example of a data aggregation exercise, where data is being
brought together to assess quality. In this case, the OS MasterMap data is the
gold standard layer, the benchmark by which all other layers are measured for
quality. Once all the data is in the 1Integrate cache, business rules can be
created and asserted to ensure the data conforms to those rules.

The following exercises are examples of real business rules created to
determine the quality of utilities data against OS MasterMap.

The utilities data consists of CABLE and TERMINAL classes. Both of these
classes have attributes to determine the name and type of the objects. These
attributes will need to be used in the exercises.

The MasterMap data consists of a table called TOPOGRAPHICAREA.
Attribution on this class determines the type of object (for example
DESCRIPTIVETERM, and THEME). These will also be used in the exercises.

Complete the following exercises, making a note of any results you find. Most
of these exercises require the use of built-in functions in the rule. When using
these functions, be sure to check if any parameters should or could be added
(use the tooltips).

Objectives

By the end of this chapter you will be able to:

Further your understanding of the concepts presented in the course

Exercises

Exercise:
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Summary

In this chapter you have worked through exercises using utilities data. You
have loaded the two sets of data, and read both into the 1Integrate cache. You
have built rules using the two data stores.
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MidCoast Water
Case Study

Objectives

By the end of this chapter you will be able to:

Consolidate your understanding of the concepts presented in the course

About MidCoast Water

MidCoast Water is a County Council, providing water and sewerage services
to the Greater Taree and Great Lakes Council areas in Australia.

The authority was formed in 1997, taking on staff and assets from Greater
Taree City Council, Great Lakes Council and NorthPower.

MidCoast Water provides services to 35,000 customers, over an area of some
7000 sq km. It operates four water supply schemes and 14 sewerage
treatment plants and maintains a reticulation network including 34 reservoirs,
202 pumping stations, and 1820 km of pipelines.

MidCoast Water has continued to develop a unique geographic information
system to help maintain their vital assets. Although this has greatly increased
the quality of information available and the speed at which it can be
transferred to maps, the system was lacking in regard to topological control.

Topology underpins the automated processing of geospatial datasets, so in
order to move geometric objects successfully to accommodate accuracy
improvements (matching GPS and non-GPS collected data), itis necessary to
build a topological structure. This provides the framework to ensure that
spatial data is error free and accessible in multiple GIS applications and
business systems.

MidCoast Water have gained huge time, cost, and water savings through
increased data accuracy and centralised our business spatial data with
fit-and-forget technology. Combining Australia’s first installation of 1Integrate
with Radius Topology, MidCoast Water has been able to build and manage
rule-based processing workflows for spatial data.

Saving up to 80% in data editing and improving data quality to up to 300%,
MidCoast Water has been able to utilise best of breed solutions in innovative
ways.
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The data

The data used in this training course can be broken down into a number of
tables.

S A gravity-fed sewer pipe

SEWGPIPE

g A rising main sewer pipe. (The pipe is pressurised, but
SEWRPIPE pushed from the pump.)

SP_ A vacuum main sewer pipe. (The pipe is pressurised, but
SEWVPIPE pulledtoapump.)

E1E A sewer node object
SEWNODE
S Sewer catchment areas
SEWBASIN
g A water pipe
WATPIPE
E1 A water node object
WATNODE
\_ J

The primary key on these tables is called GID and the geometry column is
called geometry.
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Rules to be defined

There are a number of rules of varying complexity that can be applied to the
data.

Sewer rules

Water rules
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Summary

This case study is the final chapter in the course. The case study consolidates
your knowledge of rule building within 1Integrate and has allowed you to
practise the techniques you have learned.

Having completed the course you should now:

Be familiar with the 1Integrate interface for connecting to an external
spatial data source

Know how to assess the quality of the data against a set of defined
business rules

Have a thorough understanding of the 1Integrate rule builder for creating
and refining rules
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Appendix A Conditions

Conditions

Condition

Description

Comparison A comparison

Reference

Testin
Range

compares two values
using a relationship
and returns true or
false to indicate
whether the values
fulfil the relationship.

The data types of
values that can be
used depends on the
relationship.

Test for a reference
between two objects.

Specify the two objects
and the name of the
reference between
them. The condition is
satisfied if the first
object refers to the
second object using
the given reference.

Test that a value lies in
the range between two
other values.

Specify whether or not
the end points of the
range should be
included in the
comparison (i.e.>orz2
).

The values can be
integers, reals or
strings.

Parameters

None

Class label 1
Object label 1
(optional)
Reference
Class label 2

Object label 2
(optional)

Include upper
endpoint (yes
or no)
Include lower
endpoint (yes
or no)

Child Nodes

Value
Relationship
Value

None

Value (to test)

Value (range
minimum)

Value (range
maximum)
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Appendix A Conditions

Condition Description Parameters Child Nodes
AND Logical AND condition. None Condition1
Used to combine two Condition2
or more other Condition3

conditions (supplied as

child objects) and R
ConditionN

check that they are all
true.

OR Logical OR condition. None Condition1
Used to combine two Condition2
or more other Condition3
conditions (supplied as
child objects) and -
check of any of them ConditionN
are true.

XOR Logical XOR condition. None Condition1
Used to combine two Condition2
or more conditions (as Condition3
child nodes) and return
true only if exactly one -
(but no more than one) Condioniy
of the conditions is
true, or false otherwise.

NOT Logical NOT condition. None Condition

Used to invert the
result of another
condition (supplied as
a child object).

For example, if the
child condition is true,
this condition returns
false and vice-versa.
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Condition

IF... THEN...
ELSE

Description

This must have two or
three child conditions.

The first condition is
checked and if it holds
then the overall result
is the result of
checking the second
condition.

Otherwise, if the first
condition does not
hold, the overall result
is the result of
checking the third
condition, or true if the
third condition is
omitted.

Parameters

None

Appendix A Conditions

Child Nodes

Condition1
Condition2

Condition3
(optional)
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Condition

Existence

For All

Description

This may be used to
check for the existence
(or absence) of related
objects satisfying a
condition specified in a
clause.

The objects in the
clause are identified by
the class and object
label pair. You specify
a qualifier ("at least",
"at most", or "exactly"),
a number of objects
and another class
name.

The condition checks
that there exists at
least one object for
which the child
condition holds.

To check for the
absence of objects
satisfying a condition,
look for exactly O
objects.

Check that all related
objects satisfy some
other condition.

This condition must
have two child
conditions. The first
condition finds a set of
objects, the second
condition then checks
that these objects meet
certain requirements.

Parameters

Qualifier
Integer

Appendix A Conditions

Child Nodes

Condition

Class Label
Object Label

(optional)

Class label

Object label

(optional)

Condition
(find)

Condition
(check)
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Condition

Existence in
Collection

For All in
Collection

Description

Checks whether the
required number of
elements existin an
object collection or an
array that match the
condition in the clause.

Checks all objects or
elementsin a
collection satisfy a
condition.

The condition requires
a value which should
be an array or a
collection of objects,
and a condition to
check.

For a collection of
simple types, or
objects of unspecified
class, the class label
may be omitted.
Otherwise the class
label specifies the type
of object in the
collection.

Parameters

Appendix A Conditions

Child Nodes

Value
(collection
name)

Qualifier
Integer
Class label

Object label
(optional)

Condition

Class label Value

Object label Condition
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Appendix B Values

G Values

Value Description Parameters Child Nodes
Aggregate Calculates a single Function Condition
Value value by combining Values

others, using functions
such as Count, Sum,
Average, max, min or
geometric union.

This value should have
a condition to test and
zero or more child
values.

This value is computed
by aggregating the
values over any objects
that are satisfied by the
condition.

There are a number of
different types of
aggregate functions.
Detailed information on
the child values required
are provided in a tool-tip
within 1Integrate.

Array An indexed elementin
Element an array.

The first value should be
the array. The second
value should be the
index into the array,
always starting from 0.
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Appendix B Values

Value Description Parameters Child Nodes
Built-in A value which is Function Value 1
Function computed by applying name Value n
Value the specified built-in (optional)

function to one or more
parameters.

There are typically one
or more child values of
this element, to specify
the parameters which
will be passed to the
function.

When a function has
been selected from the
list of all possible built-in
functions, a help icon
provides a tool tip with
information about the
parameters required by
this function.

Class Returns the name of the Class label None
Name class of an object. The Object label

object is specified by the

class label or object

label pair.
Conditional This value should have None Condition
Value a condition to test and Value 1

two child values to

choose between. Value 2

If the condition is true,
the result is the first child
value. If the condition is
false, the resultis the
second child value.
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Value

Difference

Division

Dynamic
Value

Description Parameters

This value should have  None
two child values

(integers or real

numbers). The resultis
obtained by subtracting

the second value from

the first.

This value should have  None
two child values

(integers or real

numbers). The resultis
obtained by dividing the

first value by the

second.

An attribute from an Class label
object. An object’s Object label
gegmetry is one of its Attribute
attributes.

name

You must specify the
class of the object and
the attribute to read.

You may also need to
select the name of an
object identified in an
earlier part of the rule, if
itis necessary to
distinguish between
different objects of the
same class.

Appendix B Values

Child Nodes

Value 1
Value 2

Value 1
Value 2

None
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Appendix B Values

Value Description Parameters Child Nodes

Named A named constantis a

Constant lookup value. Rule
authors can specify a
key word that equates to
a value used when
running rules or
performing actions.

Named constants are
listed in a metadata
store.

When you insert a
named constant, you
must select a metadata
store, a table of named
constants within the
metadata store, and a
key word within the
table.

If the key word has an
associated code value,
when the rule or action
is run it will use the code
value instead of the key
word. If there are no
code values specified
for this metadata table
then the key is used,
which allows for
restricting a value to one
from a fixed codelist.

Negative This value should have None Value
one child value (an
integer or a real
number), containing a
sign that will be
inverted.

For example, -1
becomes +1 and vice-
versa.
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Appendix B Values

A value nested within a
composite value.

These are used in two
ways:

A. Some custom data
stores or built-in
functions allow
attributes that are
structures containing
a number of sub-
attributes.

B. Some custom built-in
functions return
objects. A nested
value allows you to
access attributes of
these objects,
because they are not
accessible via an
attribute value as the
objectis not ‘in
scope’.

A Null value always None None
evaluates as null.

This can be used to
verify if an object
attribute value or the
result of a calculation is
null.
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Appendix B Values

Value Description Parameters Child Nodes
Object or An object or an element Class label None
Element from a collection. Object label
Value

These are used in two
ways:

A. To access a whole
object directly, e.g. to
compare objects to
check whether they
are or the same
object or not, or to
pass an objectinto a
built-in function or
storeitas a
temporary value. In
this case, users
specify the class and,
if required, the name
alias of the object.

B. To access an
element when
looping through a
collection or array.
One example is to
use a “For All in
Collection” or “Loop
over a Collection”
over a geometry in
order to access each
part of the geometry.
Within the loop,
access the element
using this Object or
Element value,
leaving the class
name blank but
selecting the name
specified by the loop.
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Appendix B Values

Value Description Parameters Child Nodes
Product This value should have None Value 1
two child values Value 2

(integers or real
numbers). The resultis
obtained by multiplying
together all child values.

Remainder This value should have None Value 1
two child values Value 2
(integers or real
numbers). The resultis
obtained by dividing the
first value by the
second, and taking the

remainder.
Static A Static Value is fixed, Datatype None
Value and does not change.

This can be used on
either side of a
comparison condition or
as part of a more
complicated expression.

It can be a boolean, an
integer, a real (floating
point) or a string (text or
timestamp). You must

specify both the type of
value, and the value
itself.

Sum This value should have  None Value 1
at least two child values Value 2
(integers or real | Value n
numbers). The result is .

(optional)

the sum of all child
values.

Alternatively, the values
can be string types, in
which case they are
joined together.
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Appendix B Values

A temporary value is - Scope None
initially nulland canbe vgjye

used to hold temporary

results during an action.

The value can have
either local or global
scope. If it has local
scope, the value will be
reset to null before the
action is applied to each
object. If it has global
scope, the value will be
reset to null only at the
start of the whole task.

A temporary value can
be any type, but this
type is determined by
the value itis given.
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Appendix C Relationships

Relationships

Scalar Relationships

Scalar Description

Relationship P

Equal The two values are the same.

Not Equal The two values are different.

Less Than The first value is less than the second value.

Less Than The first value is less than the second value, or the two

or Equal values are the same.

Greater The first value is greater than the second value.

Than

Greater The first value is greater than the second value, or the two

Than or values are the same.

Equal

Begins With For string values, test whether the first string begins with the
second string.

Ends With For string values, test whether the first string ends with the
second string.

Contains For string values, test whether the first string contains the
second string.

Regular For string values, check whether the first string matches the

Expression wild card string or Perl regular expression in the second

string.

Training

-132 -



Appendix C Relationships

Spatial Relationships

Beyond checks that the geometry is at least a certain
distance away from another (specified in dataset units).

The order of the geometries does not matter.

Contain means that the other geometry is completely inside
this line or polygon (one object's boundary and interior are
inside another).

For lines the boundary means the end points, and for
polygons the boundary means all inner and outer rings.

The types of geometries that can contain another are:

Area contains area
Area containsline

Line contains line

>
>
~ Area contains point
>
~ Line contains point
>

Point contains point

00060/ 2%

Area-to-area  Area-to-line  Area-to-point Line-to-line Line-to-point Point-to-point
Area-to-area Area-to-line Area-to-line Line-to-line

Figure C-1: Contains geometries

v
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Appendix C Relationships

Covered By is a special case of Within.

Itis only true when this geometry is contained within
another, and their boundaries intersect (so they share some
boundary).

For lines the boundary means the end points, and for
polygons the boundary means all inner and outer boundary
rings.

The types of geometries which can be covered by another
are:

~ Area covered by area

~ Line covered by area

» Line covered by line

Covers is a special case of Contains.

Itis only true when the other geometry is contained within
this one, and their boundaries intersect (so they share some
boundary).

For lines the boundary means the end points, and for
polygons the boundary means all inner and outer boundary
rings.

The types of geometries which can cover another are:
- Area covers area

- Area covers line
- Line covers line

-4
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Appendix C Relationships

Two geometries Cross when a line runs across the
boundary of an area, or the interior of another line.

The types of geometries which can cross are:

» Line and line

A line crosses another line if only their interiors intersect
at single points (and at the same height).

» Area and line

A line crosses a polygon geometry if its interior intersects
the polygon’s interior and either of the line’s endpoints are
outside the polygon.

The order of the geometries does not matter.

o g X

Figure C-2: Cross geometries

Disjoint means that the geometries do not intersect at all
(neither the boundaries nor the interiors intersect).

The order of the geometries does not matter.

J
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Spatial
Relationship

Equal

Intersect

Appendix C Relationships

Description

Two geometries are Equal when they are identical (they
have the same interior, boundary and exterior).

Geometries do not need to have the same number of
vertices (as long as they follow the same path, within
geometric tolerance), and lines do not need to have the
same direction.

Polygon boundaries do not have to use the same start/end
vertex in order to be equal.

The order of the geometries does not matter.

The types of geometries which can be equal are:

Area and area
Line and line
Point and point

TN
— | |
7 ™, | Y
1 w I //1}\"-_-'-”;
__A " /'- -

w \-\-\.__-’j ’ -*\x

.-'{I r

ll"‘*-__ A

Area-to-area Line-to-line Point-to-point

Figure C-3: Equal geometries

Intersect means any sort of spatial interaction.

It checks that either the boundaries or interiors of two
geometries intersect in any way, using any of the following
relationships:

Equal

Touches

Overlap

Cross

Within

Contains

The order of the geometries does not matter.

[ Intersect is the opposite of Disjoint.
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Appendix C Relationships

Two geometries Overlap when two lines or two areas partly
overlay each other.

Overlap means geometries are partly inside and partly
outside each other (so does not include being contained or
being equal).

The types of geometries that can overlap are:

» Area and area

A polygon overlaps another polygon if it shares some but
not all of its area.

» Line and line

A line overlaps another line if it shares some but not all of
its length.

The order of the geometries does not matter.

Area-to-area Lime-toine Lne-to-line

Figure C-4: Overlap geometries
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Appendix C Relationships

Touch means that the boundaries intersect but the interiors
do not.

For lines the boundary means the end points, and for
polygons the boundary means all inner and outer rings.

Adjacent polygons or end-to-end lines touch.

The types of geometries that can touch are:

~ Areaand area
~ Areaand line
~ Area and point
~ Line and line
~ Line and point

The order of the geometries does not matter.

O O— /

0P P\

Area-to-line Area-to-point Line-to-line Line-to-point

Figure C-5: Touch geometries
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Appendix C Relationships

Within means this geometry is completely inside the other,
which must be a line or polygon.

Their boundaries are allowed to intersect, so it includes the
Covered by and Equal relationships.

For lines the boundary means the end points, and for
polygons the boundary means all inner and outer rings.

The types of geometries which can be within another are:

Area within area
Line within area
Line within line

>

>

>

» Point within area
» Point within line
>

Point within point

00/ P

Area-io-area  Area-todine  Area-to-point Line-to-line ine-to-point Paoint-to-point
Area-to-arsa Area-to-line Line-to-line

Figure C-6: Within geometries

Within Distance checks that the geometries approach
within a specified minimum distance of each other (specified
in dataset units).

The order of the geometries does not matter.

—)
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Appendix D Aggregate Functions

ﬂ Aggregate Functions

Function

all_distinct

all_same

as_list

avg

count

count_
distinct

intersection

Description

Returns true if all the input values
are distinct (different).

Returns true if all the input values
are identical.

Returns a list containing all the
values passed in. The list may
contain duplicates.

Returns the average (mean) of the
input values.

Counts the number of objects or
the number of non-null parameter
values.

If no parameters are passed, this
function counts the number of
objects traversed. Otherwise it
counts the number of objects for
which any of the parameters has a
non-null value.

Counts the number of distinct
groups of the specified value or
values.

Returns the intersection of the
input geometries.

Parameter(s)

Any value to test.

(optional) Any
additional values to
test.

Any value to test.

(optional) Any
additional values to
test.

Any item to be
added to the list.

(optional) Any
additional items to
add to the list.

A numerical value.

(optional) Any
values to count.

Any value to count.

(optional) Any
additional values to
count.

Any geometry.
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Function

max

mbr

min

Appendix D Aggregate Functions

Description Parameter(s)
Returns the maximum value of the A numerical,
parameter over each object boolean or string
traversed. value.

The values may be either
numerical values, booleans or
strings.

Boolean values are regarded as
being equal to either 1 for true or 0
for false.

Strings are compared
lexicographically. If numbers are
compared to strings, they are
converted to strings before being
compared.

Returns the MBR (minimum Any geometry.
bounding rectangle) of a set of
geometries.

The final result is the smallest
rectangle, with sides parallel to the
X and Y axes, containing all the
geometry values passed in.

Returns the minimum value of the A numerical,
parameter over each object boolean or string
traversed. value.

The values may be either
numerical values, booleans or
strings.

Boolean values are regarded as
being equal to either 1 for true or 0
for false.

Strings are compared
lexicographically. If numbers are
compared to strings, they are
converted to strings before being
compared.
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Appendix D Aggregate Functions

Function Description Parameter(s)

sum Returns the sum of the parameter A numerical,
value over each object traversed. boolean or string

The values may be either value.

numerical values, booleans or
strings.

Boolean values are regarded as
being equal to either 1 for true or 0
for false.

Strings are added together using
concatenation. If numbers are
added to strings, they are
converted to strings first.

union Returns the union of the input Any geometry.
geometries.
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