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spatial
Data Validation

Automate manual, timeonsuming, subjective QA tasks. Certification required for proof of data
jdzk t AGe of{[!'Qax ftSIAAaftl A2y

Data Integration
Maximize ROI through fase, integration of data across the enterprise

Data Enhancement

Automate cleaning tasks, create new data, construct repeatablesabjective
corrective actions.



Housekeeping

APlease silence cell phon

ABreak schedule
AParking lot
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Welcome!

Please give your:

AName
ARole

AProgramming/IT Experience
A Python, Java, etc.
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Needs Assessment = - OREYE

AAre there questions about the demonstration?
AWhat did you see in the demonstration that you hope to learn?

Aln general, what are your expectations from this training?



Course Objectives = OESXS

ABe familiar with lintegrate interface
AConnect to an external data source
AAssess data quality based on defined rules

ADevelop thorough understanding of lintegrate rule builder



Welcome!

January 2/ 31, 2020
Monday ¢ Friday

8AM to 4PM

Half hour break when needed
An hour break for lunch
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Tralining Overview ORI
Day 1 Day 2
A Key Concepts and Overview A Rule on Two Classes
A 1integrate Workflow A Rule Refinement
A 1integrate Interface ALCX¢!1 9 Baudtted { 9
A Data Import A Multiple Existence Conditions
A Rules Interface
A Rule Nodes

A Simple Attribute Check



Training Overview

Day 3
A For AllStructure
A Built-in Functions
A Object Labels
A Rule Templates

spatial

YOUR WORLD SMARTER

Day 4
A Actions and Action Maps
A Create Report Objects

A Customize validation rules
Y Rule Authoring specific to
GNF AYySSaQ ySSRa
Y Test and apply concepts and skills
Y Discuss scope of initial projects



Training Overview spatial

Day 5
A Workshop
A Customize validation rules
Y wdzt S ! dZGK2NAY3I aLISOATAO G2 GNIXYAYySSaQ
Y Test and apply concepts and skills
Y Discuss scope of initial projects
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Key Concepts and Overview
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FactPatternrActon 1 9OREESYE

Afactis a known data source.

Fact

Apatternis:
a business rule that the data source
currently obeys, or
a business rule that you want the data to
obey to give the best possible return
of investment (ROI).

Action Pattern

Anactionhappens as a result of patterns being
applied to facts.



Non-Conformances in Data
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Stock Data Philly

4 [] FIRE_STATION
]
4[] POLITICALWARD
2 4 [] STREETCENT

4 BUILDING

4[] ZONING

|
4[] CURBLINE

spatial
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Buildings(Water Department), building
outlines captured as polygons.

CurblineqStreets Department)urbline
outlines captured as polygons.

Streetcenterlines(Streets Department),
captured as lines.

Zoning(Planning Department), polygons
that describe building usage.

Fire stations(Planning Department) fire
station points.
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Your Data

Dominant_Routes

-] =F lLayers
|




lintegrate Workflow
B BE
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Workflow Diagram

Connect
to data — Create rules
source l

Q Test rules against
| data source

Rule

T

refinement
Yes required?

Introductory Training

spatial

YOUR WORLD SMARTER

: ) Export
Run fixup action :
—  required
on data
results

T

Create fixup action
against rules

»
»

T Yes

Fixup
action
required? No

Advanced Training



lintegrate Workflow

AData Store

ARules and Actions

ASessions
A Tasks
A Data Cache
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Data Storeg; Input/Output Mapping

/ Configured in Data Store \

Input Mapping

(o) —{ o)

Data

Output Mapping

Source

(<<-<<<< \

Session
Open Data Task
Check Rules Task
Apply Actions Task

Apply Action Map Task

Copy To Task
Pause Task

~

)

CACHE

spatial
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Login Information

Usernamei{NTFull
Passwordintegratel
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lintegrate Interface
B EE

-~



spatiaf
1integrate GUI
Data Stores Rule Discovery BRUIESE Actions Action Maps Sessions Admin UserID Logout Help

General Rule Condition

integrate

Rules Context

Name New Rule 1

™ New Rule Te

L] NewRu emplate
Data Stores Rule Discovery BiUIEEM Actions Action Maps Sessions Admin UserID Logout Help
Last ed Tue Aug 28 11:12:59 EDT 2018

Initials,




Navigation Pane

Rules Context

New Edit  Tools

Rules 7,
) New Folder 1

5 New Rule 1
D New Rule Template 1

—
# & Recycle Bin

Rules Context

New Edit Tools

”,
Rules ",

[#] .= New Folder 1
J'__;._j New Rule 1
: D New Rule Template 1

R ™ .
[+ & Recycle Bin

spatial
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Navigation Pane

New Edit Tools
> Folder

\% Rule

D] Rule Template

NGW’
Folder
['Z“j Rule

D Rule Template
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Navigation Pane

=z
m
Q.

7Y x%@ﬁx_

Tools
Cut

Copy

Delete

Empty Recycle Bin

Edit

X B @ @ K

Cut

Copy

Delete

Empty Recycle Bin
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Navigation Pane

4| Download

f| Upload

Tools
$
A

Download

Upload
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General Tab

General Rule Condition

Name: New Rule 1
Description:
Created: Initials, Tue Aug 28 11:12:59 EDT 2018

Last Edited: Initials, Tue Aug 28 11:12:59 EDT 2018

Comments:

spatial
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1integrate Workflow: Data Store spatial

A data storeis an external source of data

. LGRSO Rule Discovery Rules Actions Action Maps Sessions  Admin 1Spatial Logout Help

Save

General  Input ﬁetails Input Mapping  Output Details  Output Mapping

Data Store Type I EstiFile Geodatabase = General  Input ﬁe‘tails Input Mapping  Output Details  Output Mapping
Source Files (.gdb Training.adb. zip
Coordinat R( ? ) S | Data Store Type Esri File Geodatabase
00 _lna e_ eference System | —'  ——| Source Files (gdb) Autodesk AutoCAD DWG/DXF
Allow invalid geometries = Coordinate Reference System | Bentley MicroStation Design (V8)

Test Connection Allow invalid geometries Comma Separated Value (CSV)

Esri Enterprise Geodatabase
Esri File Geodatabase

Esri File Geodatabase (FME)
Esri Shape

Esri Shape (FME)

Maplnfo Tab

Mapinfo Tab (FME)
Microsoft SQL Server Spatial
Oracle

PostGIS

PostGIS (FME)

N —— —

Test Connection




spatial
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. BEICROIl Rule Discovery Rules Actions Action Maps Sessions  Admin 1Spatial Logout Help

Save

General Input Details = Input Iiapping Output Details  Output Mapping

2 X Y r ©® O Map to ontology :
Source Target
¥ EBUILDING — BUILDING
v E CURBLINE — CURBLINE
v E FIRE_STATION —» FIRE_STATION
v E POLITICALWARD —» POLITICALWARD
v E PROPOSAL — PROPOSAL
v E STREETCENT — STREETCENT
¥ @ ZONING —» ZONING



spatial

YOUR WORLD SMARTER

‘ DECES G- Rule Discovery Rules Actions Action Maps Sessions Admin 1Spatial Logout Help

Save

General Input Details  Input Mapping Dutputv[letails Output Mapping

Data Store Type | Esri Shape w

_— : — .
Destination Files (shp..shx,.dbf) ["Donrioa General Input Details Input Mapping  Output Details  Output Mapping

Copy Input Details

Data Store Type Esri Shape
Test Connection Destination Files (.shp, shx, dbf) | Autodesk AutoCAD DWG/DXF
i Bentley MicroStation Design (V8)
Copy Input Details

Comma Separated Value (CSV)
Test Connection

Esri Enterprise Geodatabase
Esri File Geodatabase (FME)
Esri Shape
Esri Shape (FME)
MapInfo Tab
MaplInfo Tab (FME)
Microsoft SQL Server Spatial
Oracle
PostGIS
PostGIS (FME)




spatial
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. LR 0l Rule Discovery Rules Actions Action Maps Sessions  Admin 1Spatial Logout Help

General Input Details  Input Mapping

Output Details ~ Output Mapping

¢ r
2 X v T
Source

V¥ E POLITICALWARD
[v E FIRE_STATION
v B BUILDING

v E CURBLINE

v B ZONING

[v E PROPOSAL

¥ @ STREETCENT

Target

4134311l

POLITICALWARD
FIRE_STATION
BUILDING
CURBLINE
ZONING
PROPOSAL
STREETCENT

Save
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Check Your Working Environment
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Create a Working Environment

Create folders within the following tabs:

A Data Stores
A Rules

A Actions

A Action Maps
A Sessions

RRRRRRRRRRRRRRRR



Create new data store Philly

spatial

YOUR WORLD SMARTER

Qutput Details  Output Mapping

General Input Details Input Mapping  OQutput Details  Output Mapping General Input Details = Input Mapping
Data Store Type Esri File Geodatabase ~
-, v, r
Source Files ( gdb) [Training.gdb.zip L x v r @ ®
Coordinate Reference System | Source
Allow invalid geometries O ¥ E BUILDING

v E CURBLINE

v ® FIRE_STATION
v EPOLITICALWARD
v E PROPOSAL

[v B STREETCENT

[V E ZONING

Test Connection

Target

BUILDING
CURBLINE
FIRE_STATION
POLITICALWARD
PROPOSAL
STREETCENT
ZONING

+4id443 33



Target Mapc Indexing (dx) - Philly spatial

CURBLINE STREETCENT
General Input Details Input Mapping Output Details  Output Mapping

2% ¥ I @@ ELEV_1 ID
Source Target FCODE L_F_ADD
¥ B BUILDING — BUILDING )
V' AREA - gdal_real64 * —  AREA Idx: [~ Report: [~ ID L T ADD
' AREA 1:gdal realp4 ' —  AREA_T ldx: [~ Report: [~
W' DATE_UPDAT : gdal_varchar * = DATE_UPDAT ldx: ™ Report: [~ PRE_DIR
W ELEV: gdal_real6s * -  ELEV ldx [ Report =
¥ FCODE : gdal int32 * -  FCODE ldx: 7 Report: [# DEPT R_F _ADD
M 1D gdal_int32 - D Integer v Idx: ¥ Report: ¥
¥ LEN - gdal_real64 ! - LEN ldx [~ Report: [~ FIRESTA R_T ADD
¥ OBJECTID : gdal_int64 =  OBJECTID Idx: [~ Report: [~ -
M PERIMETER : gdal_real64 * -  PERIMETER ldx: [ Report [~ ID STNAME
W' SOURCE : gdal_varchar ! —+  SOURCE ldx: [~ Report: [~
W Shaps_Area - gdal_reald i —  Shape Area ldx: [~ Report: [~ ST _NAME
W' Shape_Length : gdal_real64 —»  Shape_Length ldx: ™ Report: [~
M TYPE : gdal_varchar * - TYPE ldx: ¥ Report: 7 CODE ST_TYPE
WV geometry - gdal_geometry{0} ! - geometry Geometry Prm: Q ldx: [ Report: & )
SUF_DIR

ID



Create new data store Philly spatial

General InputDetails  Input Mapping = Output Details  OQutput Mapping General InputDetails Input Mapping Output Details =~ Output Mapping
Data Store Type | Esri Shape ~ | 7 —
- - . 1 x v r
Destination Files (.shp,.shx,.dbf) | Download...
Source Target
Copy Input Details
" EPOLITICALWARD =+ POLITICALWARD
s HEoNN SN ! [T ®FIRE_STATION — FIRE_STATION
[T EBUILDING —» BUILDING
"l ® CURBLINE — CURBLINE
[T B ZONING — ZONING
v B PROPOSAL —» PROPOSAL
[T B STREETCENT — STREETCENT




Data, Input/Output Mapping, Cache

/ Configured in Data Store \

Input Mapping Output Mapping

%
[ Session

Data

RER]S
CACHE

RRRRRRRRRRRRRRRR



- - spatial
Client Data Exercise patia

Create a Data Store using Your Data

BMP
CountyCode
EMP
ROUTEID
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lintegrate Workflow: Rules Interface

spatial
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Aruleis a logical expression that defines conformance requirements for featu

Rules  Context General  Rule Condition
New  Edit  Tools =]~ ¥ @ X &/ &
Rules 3 = o] ® Rule condition for objects:

[l 00 Trainer
[= =% [Your Name]

[#-L» Cuyahoga Co Rules

[+-&=> DEV

==~ Philly Rules
i ‘IZ/ 01 Building FCODE Check
> \% 04 Curbline ELEV check - GREATER T
- :I'& 04 Curbline and Street Centerline Eleve

\md 05 Building UpdateDate inside Zoning ¢

o Jrj/ 05 Building UpdateDate inside Zoning (
Jra 07 Check for duplicate features
: :I'& 07 Street Connectivity Check Description:

\md 08 Fire Station vs Building Check Check for objects that ... [No rule conditions set]
[+l Templates
[# =% Cuyahoga County

< >
integrate 2.5.1

rule builder

save

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: | 4

Name: \ \

parameter entry

text for selected node

US Patent Number 9542416 B2 (2017-01-10)



spatial
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—_— save
Rules = Context General  Rule Condition
By ¥ B X «® & Auto-Assist

peelschema B ® Rule condition for objects: Element Details:
Use system schema
Rule condition to be checked. There must be exactly
Data Stores /‘} o condition of this element, which is the
that each object must satisfy in order for the

[=l=> 00 Trainer satisfied.

‘ Insert Copy Delete Redo _
= '°”“”a"‘e] node node node change Cenity he abjets below (oo aptonal).
k5 City of Lakewood

8 cuyahoga cocaMAD |

Cuyahoga Co CAMA D *'E - k @ x C:Q Fb |

Lakewood NEW

Lakewood NEW - Stan

Cut Paste Undo
node node change

Philly
[#l.=% Alabama DOT

[#L.=% Collin Co TX

Description:

Bl = Cuyahoga County Check for objects that ... [No rule conditions set]
[# =% Georgia DOT

1 IN state

“|
v

lintegrate 2.5.1 US Patent Mumber 8542416 B2 (2017-01-10)



Use schema
Use system schema ==

Rules = Context

General  Rule Condition

B X BB X &

Data Stores (5

2
[= =7 [Your Name]

B L
[k
[k
[k
[k

“|

» 00 Trainer

i City of Lakewood

B8 cuyahoga Co CAMA D
Cuyahoga Co CAMA D
Lakewood NEW

Lakewood NEW - Stan

Philly

» Alabama DOT

» Collin Co TX

» Cuyahoga County
> Georgia DOT

> IN State

~

|-\ Rule condition for objects:

Class:

vame: [ |

bescrition:

Check for objects that ... [No rule conditions sef]

BUILDING
CURBLINE
FIRE_STATION
POLITICALWARD
PROPOSAL
STREETCENT
ZONING
sys:connectivity_network
sys:edge
sys:face
sys:node

spatial
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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
*h to identify the objects below (both optional).

Class: v

Name: \ \

lintegrate 2.5.1

US Patent Number 9542416 B2 (2017-01-10)



Rules = Context

Use schema
Use system schema

Data Stores (5
[=l=> 00 Trainer

[= =7 [Your Name]

City of Lakewood

B8 cuyahoga Co CAMA D

8 cuyanoga co cAMA D

Lakewood NEW

Lakewood NEW - Stan

Philly
[#.=> Alabama DOT
[#L.=% Collin Co TX
[+ L.=% Cuyahoga County
[# =% Georgia DOT

1 IN state

“|

General  Rule Condition

B BB X &

B, ® Rule condition for objects:

= ® Rule condition for objects:
E <=\alue=> <<Relationship>> =<Value=>
<=\Malue=>
<<Relationship==

<zMalues==

Element Details:

Type: | Comparison

Comparison condition. This may be used to compare £

two values.

A valid comparision must have two values and a
relationship to compare them with.

spatial
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Auto-Assist

Element Details:

Rule condition to be checked. There must be exactly
e i e
in order for the

d a name by
s h optional).

v

[

Description:

Check for objects that ... [No rule conditions sef]

lintegrate 2.5.1

US Patent Number 9542416 B2 (2017-01-10)
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Root Nodeaka Parent Node SEEF!EI

Aroot nodeis the highest node within a logic tree and defines which feature clag

will be evaluated within the logic.

Root > E}@ Rule condition for objects:




Rules

Context

Use schema
Use system schema

Data Stores

-~

'

=1=> 00 Trainer

[*
[*
[*
[*
[*

= =% [Your Name]

City of Lakewood
Cuyahoga Co CAMA D
Cuyahoga Co CAMA D
Lakewood NEW
Lakewood NEW - Stan

Philly

¢l Alabama DOT

#L.=> Collin Co TX

¢ |.=> Cuyahoga County

/> Georgia DOT

)| IN State

General ~ Rule Condition

B % B @

=1(R) Rule condition for objects:

Description:

x

&

Check for objects that ... [No rule conditions sef]

P

Class:

Name:

BUILDING

CURBLINE

FIRE_STATION
POLITICALWARD
PROPOSAL

STREETCENT

ZONING
sys:connectivity_network
sys:edge

sys:face

sys:node

lintegrate 2.5.1

spatial
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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
“h to identify the objects below (both optional).

Class: r v

Name: \ \

US Patent Number 9542416 B2 (2017-01-10)



ConditonNodes . S|ES¥<S

A condition nodeis a highlevel, logical test that defines the syntax of a rule or

action.

Roof > [=] ® Rule condition for objects:
Condition » .. <<Condition>>




Spatial Relationship

Rule Template

Add a new condition to
the rule

4

4

4

@ 00 060006 006

5. ¥ BB X &R

Comparison
Reference

Test in Range

AND
OR

XOR
NOT

IF... THEN...ELSE

Existence
For All

Chain

Existence in Collection

For All in Collection

Comparison

Logical
Operators

Looping
Constructs

Collections

spatial
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Value Nodes spatial

Avalue nodeis a constant, a reference to objects or a calculation, that is compa

using a relationship.

Root > E;-@ Rule condition for objects:
Condition > E- <<Value>> <<Relationship=> <<Value==
M@HM@ » - ==Value=>

. <<Relationship==

Value > .. <=<Value>>




=G

B X BB X Q&

Condition

Value

Relationship

Spatial Relationship

Rule Template

Insert a value that may
be used in a condition or
operation

»

»

»

»

@ POPOOe 6©6 0©C0PePePrPeee

Null

Static Value
—
Dynamic Value
——
Constant Value
Object or Element
Class Name

Nested Value

Array Element

Built-in Function

Agaregate Value

Negative
Sum
Difference
Product
Division

Remainder

Conditional

Constants

Reference to
objects

Functions

Calculated
values

spatial
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Element Details:

Type:

Null

Static Value
Dynamic Value
Constant Value
Object or Element
Class Name
Nested Value
Array Element
Buitt-in Function
Aggregate Value
Negative

sum

Difference
Product

Division

Remainder

Conditional




Relationship Nodes spatial

Arelationshipcompares any two values and returns a result of true or false.

Root > E]-@ Rule condition for objects:

Condition > E-@ <<Value>> <<Relationship>> <<Value=>
Value > . <<Value>>

Relationship » - <<Relationship=>

v

Value ... <<Value>>



Scalar Relationships

B BB X K&~

=G Condition 3
[ Value »
cqua Equivalence
Spatial Relationship ~ * Not Equal relation
Rule Template
Insert a relationship to Less Than
grdp,f,gim valuesna Less Than or Equal Relative

Greater Than

Greater Than or Equal

Begins With
Ends With

Contains

® 000 006G ®0

Matches Regular Expression |

relation

Pattern
matching
for strings

spatial
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Element Details:

Type: | Scalar Relationship ~

A non-spatial relationship between two values.

Type: | Equal

Not Equal

Less Than

Less Than or Equal
Greater Than

Greater Than or Equal
Begins With

Ends With

Contains

Regular Expression




Spatial Relationships

2 X BB X &P

=) G Condition 4
E Value »
Relationship 4

Spatial Relationship

Rule Template

Insert a spatial
relationship to compare
the geometries of two
objects in a condition

PeO® 00R30® OO

Equal
Disjoint

Intersect

Touch
Overlap
Cross
Within

Contains

Within Distance
Beyond
Covers

CoveredBy

Spatial
relations

Types of
intersect

Distance
operator

Element Details:

spatial
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Type: | Spatial Relationship

A spatial relationship between two geometries.

Type: i Equal

Disjoint
Intersect
Touch

Overlap

Cross

Within
Contains
Within Distance
Beyond

Covers

CoveredBy




Spatial Relationships

@ 000 0066 &0

Equal

Not Equal

Less Than
Less Than or Equal
Greater Than

Greater Than or Equal

Begins With

Ends With

Contains

Matches Regular Expression

v

PO 00R30® OO

Equal
Disjoint

Intersect

Touch
Overlap
Cross
Within

Contains

Within Distance
Beyond
Covers

CoveredBy

spatial
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/ o
[ ]
[ ]
Area-to-area Line-to-line Point-to-point

Spatial Relationship: Equal

CloOYas/mas

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

cley e

Area-to-area Area-to-line Line-to-line Area-to-line

Spatial Relationship: Contains




spatial
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Exterior
Boundary
Interior l

@ Interior l Interior

<—Exterior | % <— Exterior
Boundary
A point geometry A line geometry An area geometry




Basic Comparison Logic Structure

ROt
|-> Condition
- Value

-> Relationship
-> Value

RRRRRRRRRRRRRRRR



Rule breakdown.. 1 SOREYE

L ¢lyld G2 OKSOl GKFG Ftf (GKS . dzAf RAy3a
. dzAf RAy3a aK2dzZ R K28 Fy C/ h59 2

BUILDING has BUILDING.FCODE equals 1810.

Root Value Value

Relationship



Populated Rule Nodes = SOREXE
Root > [= ® Rule condition for EUILDING objects:
Condition . E-@ BUILDING.FCODE equals 1810
Value > @ BUILDING.FCODE
Rdationship > _ @ EﬂUE'S




Simple Attribute Check
W

-~



RuleNodes 1 9OREYE

Root > Building —> /(&) Rule condition for BUILDING objects:
Condition —— Comparison —> = (2) BUILDING.FCODE equals 1810
Value > Building.FCODE —> - (B) BUILDING.FCODE
Relationship —> equals > (@ equals

Value > 1810 > (@ 1810




Stock Exercise # 1 spatial

Name 01 Building=C check

DIEglolife]s Check foBUILDING objects thatBUILDING.FCODE equals1810.




Stock Exercise # 1 spatial

= (&) Rule condition for BUILDING objects:
=(2) BUILDING.FCODE equals 1810

(D) BUILDING FCODE



Stock Exercise # 2 spatial

Name 02 FirestationDepartment Check

Check for the=FIRE_STATION classDEPT attribute which equals to
FIREE OF &GNAY3IPO

Description




Stock Exercise # 2

= (R) Rule condition for FIRE_STATION objects:

E-@ FIRE_STATION.DEFT equals "FIRE"
_ @ FIRE_STATION.DEFT
_ @ equals
&) "FIRE"

RRRRRRRRRRRRRRRR



Stock Exercise # 3 spatial

Name 03 Zoning Check

BIEg[ojife]sB Check for theZ ONINGclass thatCODEattributes are notNULL




Stock Exercise # 3

= (R) Rule condition for ZONING objects:
E-@ ZONING.CODE does not equal null

(D) ZONING.CODE

_ @ does not equal

@ null

RRRRRRRRRRRRRRRR



Client DataExercise #1 spatial

Name 01 Check that ROUTEID does not equal null.

DIESg[ojife]s Check foRoutes that Routes.ROUTEID does not equal null.




Client DataExercise #1

E-@ Rule condition for Routes objects:
E-@ Routes ROUTEID does not equal null

(D) Routes.ROUTEID

_ @ does not equal

@ null

RRRRRRRRRRRRRRRR



Client DataExercise #2 spatial

Name 02 Check that Routes Features are valid

DI(wglaifels Check foRoutes objects thatis_validRoutes.geometry ) equals true




Client DataExercise #2 spatial

E-@ Rule condition for Routes objects:
E-@ is_valid[Routes.geometry) equals true
=@ is valid_)
@ Routes geometry
_ @ equals
@ true



- - atial
Client Data Exercise Spatia

Create a Second Data Store using Your Bb@tunties

COUNTYFP COUNTYFP COUNTYFP
NAME NAME NAME
OBJECTID OBJECTID OBJECTID



Client DataExercise #3 spatial

Name 03 Check Correct County Name

BLEf[ojife]s Check foKanawhaCo objects thatkanawhaCo.NAME contains "Kan"




Client DataExercise #3 spatial

E-@ Rule condition for KanawhaCo objects:
E-@ KanawhaCo NAME contains "Kan”

(@) KanawhaCo NAME

_ @ contains
@ "Kan”



Rule on Two Classes

5
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New Concepts spatial

AExistence Conditio™

Type: Existence = @Rnlecooamforcum objects:
Qualifier: Exactl

A If Quantity: g —p = @ There are no BUILDING objects for which

Qua imer Class: Building - (@ BUILDING geometry overiaps CURBLINE geometry

@ BUILDING geometry
A H Type: Spatial Relationship @
_ > &
Quantlty Type: Overlap overaps

(@) CURBLINE geometry

A Parent/Child Conditions



New Concepts spatial

Defined within Element Details

Qualifier Quantity Class

Child Condition(s)




Existence Condition Example spatlal

Check that a valve is connected by at least two pipes.

Qualifier Condition Node Class

e Valve Conformance

\ Pipe Non-conformance



Stock Exercise #6

Check thaturblinesand buildings do not overlap.

Forcurbling check that there are (exactly)
no building objects for which building
geometry overlapsurblinegeometry.

Existence Condition
Node Class

Qualifier

spatial

YOUR WORLD SMARTER

Element Details:
Type: | Existence v

Exizstence condition. This may be used to check for
the existence (or absence) of related objects
satisfying some other condition.

To check for the absence of related objects, specify
"Exacthy 0" in the fields below.

Qualifier: | Exactly v
Quantity: | 0 |
Class: BUILDMNG w

Name: | |




Stock Exercise #6 spatlal

Forcurbling check that there are (exactly) no building objects for
which building geometry overlamsirblinegeometry.

Building

|

I -

| Building
|

Curbllne/

—— — — — — —

Conformances Non-conformances



Stock Exercise # 4

- 04 Curblinel.0

Check folCURBLINE objects that
there are noBUILDING objects for which
Description BUILDING.geometry
overlaps
CURBLINE.geometry .

spatial

YOUR WORLD SMARTER



Stock Exercise # 4 spatial

E- Rule condition for CURBLINE objects:
E-@ There are no BUILDING objects for which ..
E-@ BUILDING.geometry overlaps CURBLINE.geometry
(D) BUILDING geometry

! @ overlaps

(D) CURBLINE geometry



Stock Exercise # 5

- 05 Streetcentl.0

Check foSTREETCEN®bjects that
there are noBUILDING objects for which
Description STREETCENT.geometry
crosses
BUILDING.geometry

spatial

YOUR WORLD SMARTER



Stock Exercise # 5 spatial

E- Rule condition for STREETCENT objects:
E-@ There are no BUILDING objects for which ...
E-@ STREETCENT .geometry crosses BUILDING geometry
(D) STREETCENT geometry

i ® Crasses

(D) BUILDING.geometry



Client DataExercise #4 spatial

Name 04 Kanawha County contains Routes

Check foRoutes that there is at least KanawhaCo object for which
KanawhaCo.geometry containsRoutes.geometry

Description




Client DataExercise #4 spatial

E-@ Rule condition for Routes objects:
E-@ There is at least 1 KanawhaCo object for which __.
E-@ KanawhaCo geometry contains Routes geometry

_ @ HanawhaCo.geometry

, @ contains

@ Routes geometry



Client DataExercise #5 spatial

Name 05 Nicholas County contains Routes

Check folRoutes that there is at least NicholasCo object for which
NicholasCo.geometry containsRoutes.geometry

Description




Client DataExercise #5 spatial

E-@ Rule condition for Routes objects:
E-@ There is at least 1 NicholasCo object for which ..
E-@ NicholasCo_geometry contains Routes geometry

, @ NicholasCo.geometry

, @ contains

@ Routes geometry



Client DataExercise #6 spatial

Name 06 Lincoln County contains Routes

Check foRoutes that there is at least LincolnCo object for which
LincolnCo.geometry containsRoutes.geometry

Description




Client DataExercise #6 spatial

E-@ Rule condition for Routes objects:
E-@ There is at least 1 KanawhaCo object for which ...
E-@ KanawhaCo.geometry crosses Routes geometry

_ @ KanawhaCo geometry

i @ Crosses

@ Routes geometry



Client DataExercise #7 spatial

Name 07 KanawhaCaontains or crosses Routes

Check foRoutes objects that there is at least HanawhaCo object for which
DIEEoflojilesM KanawhaCo.geometry containsRoutes.geometry or
KanawhaCo.geometry  crossedRoutes.geometry




i ®
. . al
Client DataExercise #7 Spatia
= (R) Rule condition for Routes objects:
= (@) There is at least 1 KanawhaCo object for which ..
=) Logical or:
= (2) KanawhaCo.geometry contains Routes.geometry
(@) KanawhaCo.geometry
i @ contains

@ Routes.geometry

E-@ KanawhaCo.geometry crosses Routes geometry

_ @ KanawhaCo.geometry

_ ® Crosses

@ Routes geometry



Client DataExercise #7b spatlal

Name 07bKanawhaCantersects Routes

Check foRoutes objects that there is at least HanawhaCo object for which
KanawhaCo.geometry intersectsRoutes. geometry

Description




-m@)
Client DataExercise #7b spatia
= (R) Rule condition for Routes objects:
= (@) There is at least 1 KanawhaCo object for which ..
= (2) KanawhaCo.geometry intersects Routes.geometry
(D) KanawhaCo geometry

_ @ intersects

@ Routes.geometry



“

5 IE

Rule Refinement



Workflow Diagram

Connect
to data S Create rules
source l

Q Test rules against
data source

% Rule
refinement
Yes required?

Introductory Training

spatial

YOUR WORLD SMARTER

: ) Export
Run fixup action :
—  required
on data
results

T

Create fixup action
against rules

[
»

T Yes

Fixup
action
required? No

Advanced Training



New Concepts spatial

Rules Context

ARule Refinement

Mew Edit Tools

A Incorporate new information Rules & ¥ cu

0 Copy
00 Paste

000 Paste Shortcut

0000
X Delete
0000(

&

A Enhance performance

-

ACopying and Pasting rules

&

&  Empty Recycle Bin

I

AChanging rule versions



Stock Exercise # 6

- 06 Curbline2.0

Check folCURBLINE objects that
there are noBUILDING objects for which
BUILDING.geometry
overlaps
Description CURBLINE.geometry
and
CURBLINE.ELEV 1
Equals
0.

spatial

YOUR WORLD SMARTER



. 4®
- al
Stock Exercise # 6 spatia
= (R) Rule condition for CURBLINE objects:
= (@) There are no BUILDING obiects for which ..
= (&) Logical and:
= (@) BUILDING. geometry overlaps CURBLINE.geometry
(D) BUILDING geometry
. ® overlaps
(D) CURBLINE.geometry
= (@) CURBLINE.ELEV 1 equals 0
(D) CURBLINE.ELEV 1
. @ equals
®o



Stock Exercise # 7

07 Curbline3.0

Check folCURBLINE objects that
there are naBUILDING objects for which
BUILDING.geometry
overlaps
CURBLINE.geometry
and
Description CURBLINE.ELEV_1
equals
0
and
BUILDING.FCODE
5
1810.

spatial

YOUR WORLD SMARTER



Stock Exercise # 7

= (&) Rule condition for CURBLINE objects:

E-@ There are no BUILDING objects for which ...

E-@ Lagical and:

E-@ BUILDING geometry overlaps CURBLINE.geometry

(D) BUILDING geometry
! @ overlaps
(D) CURBLINE geometry
=(@) CURBLINE ELEV_1 equals 0
(D) CURBLINE.ELEV 1
! @ equals
®o
= (@) BUILDING FCODE equals 1810
(D) BUILDING.FCODE
! @ equals
& 1810

spatial

YOUR WORLD SMARTER



Client DataExercise #8 spatial

Name 08 Road geometry must not be too short or NULL

Check foRoutes objects thatRoutes.geometry does not equahull and
line_lengti{Routes.geometry ) is greater than 4

Description




Client DataExercise #8 spatial

E- Rule condition for Routes objects:
E-@ Logical and:
E-@ Routes geometry does not equal null
_ @ Routes.geometry

_ @ does not equal

@ null

E-@ line_length{Routes geometry) is greater than 4
=@ line_length(...)
@ Routes_geometry

_ @ is greater than

®:



Client DataExercise #9 spatial

09 Road geometry must not be too short or NULBappCodequal to 25,26

Check foRoutes objects thatRoutes .geometry  does not equahull and
DI(eglolifelsB line_lengti{Routes.geometry ) is greater than 4 andRputes.SuppCode  does
not equal "25" oiRoutes.SuppCode  does not equal "26")




E- Rule condition for Routes objects:

E-@ Logical and:

®
-
. E-@ Routes.geometry does not equal null Spahm
C I I e nt D ata i @ Routes.geumetry YOUR WORLD SMARTER

! @ does not equal

Exercise #9 @

E-@ line_length{Routes.geometry) is greater than 4
=@ line_length()
@ Routes.geometry
: @ is greater than
®
E-@ Logical or:
E-@ Routes SuppCode does not equal "25"

: @ Routes SuppCode

! @ does not equal
@ 25
E-@ Routes SuppCode does not equal "26"

: @ Routes SuppCode

! @ does not equal

@) 26"






el 1Y N

LCX¢I 9bX9[ {9 { iNHzOGS

/\

TH =\ ELSE
y %A Ay %A
NON NON
CONFORM CONFORM CONFORM CONEORM

Without ELSE clause,
object is not tested




New Concepts spatial

E-@ Rule condition for objects: E-@ Rule condition for objects:
=) If . Then ... =/QF) If .. Then ... Else ..
==Condition==> ==Condition=>
<<Condition==> <=Condition>>

<=Condition==



Stock Exercise # 8

Check foBUILDING objects that
If
BUILDING.FCODEequals1810
Then
there are noOCURBLINEobjects for which
BUILDING.geometry
overlaps
CURBLINE.geometry

Description

and
CURBLINE.ELEV_1
equals
0.

spatial

YOUR WORLD SMARTER



Stock Exercise # 8 spatial

E- Rule condition for BUILDING objects:
=@ i Then
E-@ BUILDING.FCODE equals 1810
| @ BUILDING.FCODE
! @ equals
&) 1310
E-@ There are no CURBLINE objects for which ...
E-@ Logical and:
E-@ CURBLINE.geometry overlaps BUILDING.geometry
(@) CURBLINE geometry
! @ overlaps
(D) BUILDING geometry
E-@ CURBLINE.ELEV 1 equals 0
| @ CURBLINE.ELEV_1
! @ equals
®o



Client DataExercise #10 spatlal

10 Road geometry must not be too short or NULB@ppCodequal to 25,26 as an IF
NENIE THEN

Check foRoutes objects that ifRoutes.SuppCode  equals "25" or
Description Routes.SuppCode equals "26" therRoutes.geometry does not equahull
andline_lengt{Routes.geometry ) is greater than 4




Client Data
Exercise #10

E- Rule condition for Routes objects:

=@ . Then ...
E-@ Logical or:
E-@ Routes SuppCode equals "25"
! @ Routes SuppCode
! @ equals
@ 25"
E-@ Routes SuppCode equals "26"
! @ Routes SuppCode
! @ equals
@ 26"
E-@ Logical and:
E-@ Routes.geometry does not equal null
! @ Routes.geometry

! @ does not equal
@ null
E-@ line_length(Routes geometry) is greater than 4
= @) line_length(...)
@ Routes geometry

! @ is greater than

®:

spatial

YOUR WORLD SMARTER



Client DataExercise #11 spatlal

Name 11 Check for Kickbacks

Check foRoutes objects that ifRoutes.geometry does not equahull then
has_kickbackRoutes.geometry ) equals false

Description




Client DataExercise #11 spatlal

E- Rule condition for Routes objects:

=@ . Then .

E-@ Routes geometry does not equal null

_ @ Routes.geometry

_ @ does not equal

@ null

E-@ has_kickbacks(Routes.geometry) equals false
= @) has_kickbacks(_..)
@ Routes geometry
_ @ equals
@ false



Client DataExercise #12 spatlal

Name 12 Check for Spikes

Check foRoutes objects that ifRoutes.geometry does not equahull then
has_spike@Routes.geometry ) equals false

Description




Client DataExercise #12 spatlal

E- Rule condition for Routes objects:

=@ if_ Then .

E-@ Routes geometry does not equal null

! @ Routes geometry
_ @ does not equal

@ null

E-@ has_spikes(Routes geometry) equals false
E-@ has_spikes(...)
@ Routes.geometry
i @ equals
@ false



-
Multiple Existence Conditions

5 E
=1r.

.



Roof
> Exist — Class A

|: Root
Class A

> Exist — Class

i: Rooft
Class

RRRRRRRRRRRRRRRR

AParent nodes dictate which
classes are available within
child nodes



spatial

YOUR WORLD SMARTER

/ .
[ ]
[ ]
[ ]
Area-to-area Area-to-line Area-to-point Line-to-line Line-to-point Point-to-point
Area-to-area Area-to-line Line-to-line Area-to-line

Spatial Relationship: Contains



Test Scenarig Philly data spatial

4[] FIRE_STATION

0

4[] STREETCENT

4[] BUILDING




Stock Exercise # 9

09 Firestation1.0

Check folFIRE_STATION objects that
(there is at least BUILDING object for which
BUILDING.geometry
Contains
FIRE_STATION.geometry )

And
(there is at least BTREETCEN®bject for which
STREETCENT.geometry is
within a distance o200 of
FIRE_STATION.geometry
and
FIRE_STATION.LOCATION
contains
STREETCENT.ST_NAME

Description

spatial

YOUR WORLD SMARTER



Stock Exercise # 9 spatial

E- Rule condition for FIRE_STATION objects:
E-@ Logical and:
E-@ There is at least 1 BUILDING object for which ...
E-@ BUILDING . geometry contains FIRE_STATION geometry
(@) BUILDING geometry
! @ contains
(D) FIRE_STATION. geometry
E-@ There is at least 1 STREETCENT object for which ...
E-@ Logical and:
E-@ STREETCENT .geometry is within a distance of 200 of FIRE_STATION.geometry
(D) STREETCENT geometry
! @ is within a distance of 200 of
(D) FIRE_STATION. geometry
E-@ FIRE_STATION.LOCATION contains STREETCENT.ST_NAME
| @ FIRE_STATION LOCATION

! @ contains

(D) STREETCENT ST_NAME



Client DataExercise #13 spatlal

- 13 Routes contained in counties

Check foRoutes objects that (there is at leastlanawhaCo object for which
KanawhaCo.geometry intersectsRoutes.geometry ) or (there is at least 1
Description LincolnCo object for whichLincolnCo.geometry intersects
Routes.geometry ) or (there is at least MicholasCo object for which
NicholasCo.geometry intersectsRoutes.geometry )




E- Rule condition for Routes objects:

E-@ Logical or: S a I - I®
CI Ie nt Data E-@ There is at least 1 KanawhaCo object for which ... pouﬁwonm SMARTER

E-@ KanawhaCo. geometry intersects Routes geometry

Exe rCise #13 _ @ KanawhaCo.geometry
_ @ intersects

@ Routes.geometry

E-@ There is at least 1 LincolnCo object for which ...
E-@ LincolnCo_geometry intersects Routes geometry
_ @ LincolnCo.geometry

: @ intersects

@ Routes geometry
E-@ There is at least 1 NicholasCo aobject for which ..

E-@ NicholasCo_geometry intersects Routes geometry
_ @ NicholasCo.geometry

: @ intersects

@ Routes.geometry
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For All Structure

-
.



For All Structure Diagram spatial

Defined within Element Details

}
m— 7 2 N G

y %A

(J L.

NON
CONFORM CONFORM




New Concepts spatial

s For Al = (®) Rule condition for FIRE_STATION objects:
e. ror
AFOF All Structure Class: BUILDING ——p @ For s BUILDING objects for which .. check that

Upper For All clause = £ ® BUILDING.geometry contains FIRE_STATION. geometry

Ada! LILISNE C gwmm,,

4 2 A 4 FIRE_STATION geometry
Aa[ 26SNE C ®
Lower For All clause — 3 = (@) BUILDING BULDING_TYPE equals "FIRE STATION"
(@ BUILDING BULDING_TYPE

@ equals

@ Fre sTaTON"



Stock Exercise #10

Check that fire station points are located within the correct building.

Residential|

Fire station

RRRRRRRRRRRRRRRR

Conformance

®
Residential| Commercial|
Non-conformance



Stock Exercise # 10 spatial

- 10 FOR AlHirestationCheck

Check foFIRE_STATION objects that
for all BUILDING objects for which
BUILDING.geometry
contains
FIRE_STATION.geometry

Description

(check that)
BUILDING.TYPE
equals

"FIRE STATION'




tial
Stock Exercise # 10 SRpa=a
= (R) Rule condition for FIRE_STATION objects:
= () For all BUILDING objects for which ... check that __
= () BUILDING. geometry contains FIRE_STATION.geometry
(D) BUILDING geometry
(@ contains
(D) FIRE_STATION.geometry
= (2) BUILDING TYPE equals "FIRE STATION"
(D) BUILDING.TYPE
@ equals

(8) "FIRE STATION"



Stock Exercise # 11 spatial

MM WSGNRGS LCX¢I1 9b +Fa C2NJ ! ff

Check foBUILDING objects that
If
BUILDING.FCODEequals1810
Then
for all CURBLINEoDbjects for which
CURBLINE.geometry

Description overlaps
BUILDING.geometry

check that
CURBLINE.ELEV_1
Is great than
0



Stock Exercise # 11 spatial

= Q Rule condition for BUILDING objects:
= Q) If _ Then .
E-@ BUILDING.FCODE equals 1810
; @ BUILDING.FCODE
: @ equals
@) 1810
E-@ For all CURBLINE objects for which ___ check that ..
E-@ CURBLINE geometry overlaps BUILDING geometry
(D) CURBLINE geometry
: @ overlaps
(D) BUILDING.geometry
E-@ CURBLINE.ELEV_1 is greater than 0

(D) CURBLINEELEV 1

! @ is greater than

®o



RRRRRRRRRRRRRRRR

AHow do we know the relationship between fire stations and
buildings and streets is correct?
A Fire station poinis located ira building
A Building type is fire station
A Street names are in fire station address

Create a rule using a For All condition that will find 4sonforming fire
station points.



Stock Exercise # 12 spatial

12 Firestation2.0

Check foFIRE_STATION objects that (there is at leastBUILDING object for
whichBUILDING.geometry containsFIRE_STATION.geometry and

BUILDING.TYPE A & & KRE SUATION ¢ and (there is at least STREETCENT
object for whichSTREETCENT.geometry is within a distance d200 of
FIRE_STATION.geometry andFIRE_STATION.LOCATION contains
STREETCENT.ST_NAME

Description



Stock Exercise # 12 spatial

[= G Rule condition for FIRE_STATION objects:

E-@ Logical and:
E-@ There is at least 1 BUILDING object for which __.
E-@ Logical and:
E-@ BUILDING.geometry contains FIRE_STATION. geometry
E-@ BUILDING.TYPE equals "FIRE STATION"
E-@ There is at least 1 STREETCENT object for which __.
E-@ Logical and:
E-@ STREETCENT geometry is within a distance of 200 of FIRE_STATION geometry

E-@ FIRE_STATION.LOCATION contains STREETCENT.ST_MAME



Client DataExercise #14 spatlal

14 For All Check for Kickbacks

Check folRoutes objects that for alLincolnCo  objects for which
DIEgfojifo]s Routes.geometry  does not equahull check that
has_kickbackRoutes.geometry ) equals false




®
L]
. . spatial
C I I e nt D ataExe rC I Se #14 YOUR WORLD SMARTER
= (&) Rule condition for Routes objects:
E-@ For all LincolnCo objects for which ... check that ..
E-@ Routes.geometry does not equal null
_ @ Routes.geometry

i @ does not equal

@ null

E-@ has_kickbacks(Routes geometry) equals false
= @) has_kickbacks(...)
@ Routes.geometry
| @ equals
@ false
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Object Labels




Object Labels spatial

Anobject labeluniquely identifies objects in the same class and allows objects tg

tested against each other.

Dvnamic Value Syntax

(D) STREETCENTA geometry

Class Name Attribute
(Object Label)



Example: Checking for duplicate features

Root Class

Root Object

Root Class:
duplicate

Logic testing for
Duplicate objects

Duplicate?

Ay y@s

NON
CONFORM CONEORM

RRRRRRRRRRRRRRRR



spatial
YOUR WORLD SMARTER
— (&) Rule condition for FIRE_STATION objects A:
=1(@) There are at least 5 FIRE_STATION objects B for which .-
=1{Z) FIRE_STATION:B.geometry is within a distance of 10000 of FIRE_STATION:A geometry
(D) FIRE_STATION:B geometry
& is within a distance of 10000 of

(D) FIRE_STATION:A geometry Eioment Detais:

Type: | Existence v
Element Details:

Existence condition. This may be used to check for the

existence (or absence) of related objects satisfying some
other condition.

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.

To check for the absence of related objects, specify "Exactly

Specify the class of object to check and a name by which to 0" in the fields below.

identify the objects below (both optional).

Qualifier: | At least >
Class: [ FIRE_STATION | Quantity: [5 |
uantity:
N DA
ame | | Class: |FIRE_STAT|0N ‘

Name: |B \




Exercise: Nearby Fire Stations spatlal

Root Class:
FIRE_STATION

Root Object:
FIRE_STATION:A

Are there at least 5
fire stations within
10,000 feet?

NOMN
CONFORM CONEORM

Root Class:
FIRE_STATION;B




Stock Exercise # 13 spatial

13 Nearby Fire Stations

Check foFIRE_STATION objectsAthat there are at least 5IRE_STATION
BDIEISWd[o]i[e]gM oObjectsB for whichFIRE_STATION:B.geometry is within a distance of 10000 of
FIRE_STATION:A.geometry




Stock Exercise # 13 spatial

E-@ Rule condition for FIRE_STATION objects A:
E-@ There are at least 5 FIRE_STATION objects B for which __
E-@ FIRE_STATION:B.geometry is within a distance of 10000 of FIRE_STATION:A geometry
(D) FIRE_STATION:B.geometry
! @ is within a distance of 10000 of

(D) FIRE_STATION-A geometry



Stock Exercise # 13b spatial

13b Nearby Fire Stations Refined

Check foFIRE_STATION objectsAthat there are at least 5IRE_STATION
objectsB for whichFIRE_STATION:B.geometry  is within a distance of 10000 of
FIRE_STATION:A.geometry  andFIRE_STATION:B.ID does not equal
FIRE_STATION:A.ID

Description



- ®
. tial
Stock Exercise # 13b SpAaEa
E- Rule condition for FIRE_STATION objects A:
E-@ There are at least & FIRE_STATION objects B for which ___
E-@ Logical and:
E-@ FIRE_STATION:B.geometry is within a distance of 10000 of FIRE_STATION:A geometry
(D) FIRE_STATION:B.geometry
: @ is within a distance of 10000 of
(D) FIRE_STATION:A geometry
E-@ FIRE_STATION:B.ID does not equal FIRE_STATION:A.ID
_ @ FIRE_STATION:B.ID

: @ does not equal

(D) FIRE_STATION:-A ID



5 8RO

Built-In Functions




Built-in Functions spatial

Abuilt-in functionreturns a value calculated from one or more paramete

] GEOMETRIC FUNCTIONS [ IDENTITY FUNCTIONS
] MEASURED GEOMETRY FUNCTIONS H LOOKUP FUNCTIONS
] CONVERSION FUNCTIONS [ SHIFTING FUNCTIONS
] MATHEMATICAL FUNCTIONS [l SORTING FUNCTIONS
] BIT MANIPULATION FUNCTIONS I TIMESTAMP FUNCTIONS
Ll STRING FUNCTIONS ] TOPOLOGY FUNCTIONS

] COLLECTION FUNCTIONS



Street Connectivity

ARule to check that street network is well connected

RRRRRRRRRRRRRRRR

A Check that the start of street A intersects street B v —*
or end of street A intersects street B
A52y Qi OKSO] F adNBSG | 3l Aaa—ro
AUse geometric builin functions - ——e

A start_of ,
A end_of

AUse Obiject Labels to distinguish between classes of
streets



Street Connectivity spatlal

Root class:
Street A

Feature Street A

|

Logic testing for
street connectivity

Reference class:
Street B

Is feature street A
well connected?

NON
CONFORM CONEORM



Stock Exercise # 14 spatial

14 StreetcentConnectivity 1.0

Check foSTREETCEN®bjects A that there is at leastSTREETCEN®Bbject B for
which gtart o STREETCENT:A.geometry ) intersects

DI(wgjolifels STREETCENT:B.geometry orend ofSTREETCENT:A.geometry ) intersects
STREETCENT:B.geometry ) andSTREETCENT:A.ID does not equal
STREETCENT:B.ID




E- Rule condition for STREETCENT objects this:
E-@ There is at least 1 STREETCENT object that for which ...
E-@ Logical and:
E-@ Logical or:
E-® STREETCENT that geometry intersects start_off STREETCEMNT:this geometry)

(D) STREETCENT that geometry

: @ intersects
E-@ start_of{__.)
(D) STREETCENT this.geometry
E-@ STREETCENT:that geometry intersects end_ofif STREETCENT:this.geometry)

(D) STREETCENT that geometry

! @ intersects
=@ end of.)
(D) STREETCENT this.geometry
E-® STREETCENT:that.ID does not equal STREETCENT:this.ID
_ @ STREETCENT that ID

: @ does not equal

(D) STREETCENT this.ID

spatial

YOUR WORLD SMARTER
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Rule Templates

-
.



New Concepts spatial

Save
General Rule Condition

ATemplates are fragments of rule = =& & x «»

[-@ Rule template using (, ) Element Details:

th at can be reused Template definition.

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

A Created with objects as parameters

Parameter 1: b

Class:
A Parameters can be added, removed, Name:

Parameter 2 b

and changed Class:

Name:

A Changes to a template are picked ug A parametr .

by all logic referencing the template

Description:

Rule template using (, ): ... [Mo rule conditions set]



Stock Exercise # 15

15 StreetcentConnectivity 2.@ using template

Check foSTREETCEN®bjects A that
there is at least BTREETCEN®bject B for which
(start_ o STREETCENT:A.geometry )
intersects
STREETCENT:B.geometry
or
Description end of STREETCENT:A.geometry )
intersects
STREETCENT:B.geometry )
and
STREETCENT:A.ID
does not equal
STREETCENT:B.ID

spatial

YOUR WORLD SMARTER



E-@ Rule template using (-this, -that) Element Details:

®
_ []

E'@ Logical or: Specify the template parameters below. Each YOUR WORLD SMARTER
parameter is a (class name, object name) pair

E'@ start_of{"this geometry) intersects ‘that geometry available to each node in the template definition.

E'® start_of(...) Parameter 1: |:| x

@ -this geometry Class: | |
@ intersects MName: |1hi8 |
@ ‘that geometry

Parameter 2: [] *
E-@ end_of{:this.geometry) intersects :that.geometry Class- | |
E-@ end_of{___) MName: |1hat |

@ -this.geometry
@ intersects
@ ‘that.geometry
E-@ ‘this does not equal :that
@ ‘this
@ does not equal

L @ ‘that

Add parameter. ..



=1{®) Rule condition for STREETCENT objects this:

=1(@) There is at least 1 STREETCENT object that for which ...

E-@ TEMPLATE "Street Connectivity” - Logical and:

E.

E.

Logical or:
= start_of{f STREETCENT:this.geometry) intersects 51
= start_of(_..)
STREETCENT:this geometry
intersects
STREETCENT:that geometry
= end_of{ STREETCENT:this.geometry) intersects ST
= end_of{...)
STREETCENT:this.geometry
intersects
STREETCENT:that.geometry
STREETCENT :this does not equal STREETCENT :that
STREETCENT this
does not equal

STREETCENTthat

Element Details:
Template reference.
Specify the template parameter values below.

Template: Street Connectivity

Parameter 1:

Class: | STREETCENT i

Mame: | this e

Parameter 2:

Class: | STREETCENT -
Mame: | that £
Type: | AND

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

spatial
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Client DataExercise #15 spatlal

15 Route Connectivity using template

Check foRoutes objectsthis that there is at least Routes objectthat for
which gtart_of(Routes: this .geometry ) intersectsRoutes: that .geometry
orend_ofRoutes: this .geometry ) intersectsRoutes: that .geometry )and
Routes: this does not equaRoutes: that

Description




E- Rule condition for Routes objects this:
E-@ There is at least 1 Routes object that for which ...
E-@ TEMPLATE "Street Connectivity” - Logical and:
= Logical or:
= start_of{Routes:this.geometry) intersects Routes:tl
[= start_of{_..)
Routes:this.geometry
intersects
Routes:that.geometry
= end_of(Routes-this geometry) intersects Routes:th
= end_ofi__)
Routes:this.geometry
intersects
Routes:that.geometry
= Routes:this does not equal Routes:that
Routes:this
does not equal

Routes that

Element Details:
Template reference.
Specify the template parameter values below.

Template: Street Connectivity

Parameter 1:

Class: | Routes W

Mame: | this e

Parameter 2-

Class: | Routes bt
Mame: | that w
Type: | AND

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

spatial
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Actions and Action Maps
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Key Concepts and Overview spatial

General  Action Definition

AActions o B X & P

A Reporting Actions -G @ sssoment
A Create Report Objects S
, @B IF.THEN_ELSE
AActions Interface ' O s
AAction Nodes oo & e
A Op eratl on g :::kovera Collection or Geometry
A Cond|t|0n Report On Valuss

A Value

Create Object
Delete Object

@@



Actions

Anactionis a rule that can create,

spatial

YOUR WORLD SMARTER

delete, and update objects or report on obje

General

Action Definition

D.

By ¥ BB X & &

Condition L4
Value 3
Relationship 3
Spatial Relafionship P

Rule Template

Acfion Template

2@ @ ©0060 @ 66

Assignment

Built-in Operation

IF..THEM..ELSE

Sequence

‘While Loop

Loop Cwer Chjecis

Loop Ower a Collection or Geometry
Break

Report On Values

Create Object
Delete Object

Operation
Condition

Value

=) Action for FIRE_STATION objects:

EI@ For all BUILDING objects for which ...

E| Logical and:

EI BUILDING.geometry contains FIRE_STATION.geometry
(T) BUILDING geometry
@ contains
- (D) FIRE_STATION.geometry
é-@ BUILDING T¥PE does not equal "FIRE STATION"
-(T) BUILDING.TYPE
@ does not equal
-(8) "FIRE STATION"
I':'I-@ Report...

@ FIRE_STATION.ID

@ FIRE_STATION.SITE_NAME

@ BUILDING.ID

@ BUILDING TPE




Action Map spatial

e £
a\) Use =
Q
=.
NON S
CONFORM CONFORM %
o

AReport
AFixUp
ATransform



Action Map spatial

General Actio'ﬁ' Map

© %@ ¢ 8 &P

Rules ’:x Actions ’zx Rule Action
NG 911/ Validation / 01a - Markup Address Points

2 ARGIS ()7 DATA_GATEWAY NG 911/ Validations / 01a - Check Geometry - Addresses .

{ : with null geometry
@5 DATA_GATEWAY & NG 911

= NG ot =@ Recycle Bin

(2 NG9-1-1

@LH NextGeng11
% Standard

&= Training

@ (3 Recycle Bin



5

Reporting Actions




Reporting Actions spatial

General = Action ﬁeﬁnition

By ¥ B X & & Element Details:

. » )
=(F Operation @ Assignment Type: | Report On Values v
Condition » (@) Builtin Operation
Value » Report on one or more values.
; ; IF..THEN...[ELSE
Relationship ' @ Each report element should be given a unique label which
Spatial Relationship ~ » will identify it in the report produced.
@ Sequence
UL @ While Loop The values may be reported once for each object processed,
Action Template or once for the entire run, after the last object is processed.
@ Loop Over Objects
@ Loop Over a Collection or Geometry Label: | ‘
@ Break Scope: | Every Object v

&) Report On Values

@ Create Object
B Delete Object

‘ Report on one or more values




Reporting Actions
Rule

E-@ Rule condition for FIRE_STATION objects:
= @ For all BUILDING objects for which ... check that ...
E-@ BUILDING.geometry contains FIRE_STATION.geometry
(D) BUILDING geometry
© contains
(D) FIRE_STATION.geometry
E-@ BUILDING.TYPE equals "FIRE STATION"
(D) BUILDING.TYPE
@ equals

(&) "FIRE STATION"

\ 4

spatial
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Action

E-® Action for FIRE_STATION objects:
[ E-@ For all BUILDING objects for which ...
E-@ Logical and:
E@ BUILDING .geometry contains FIRE_STATION.geometry
(D) BUILDING.geometry

(@ contains
(D) FIRE_STATION geometry
={(Z) BUILDING TYPE does not equal "FIRE STATION"
(D) BUILDING.TYPE
@ does not equal

(@ "FIRE STATION"
E- Report...
(D) FIRE_STATION.ID
(D) FIRE_STATION.SITE_NAME
(@) BUILDING.ID
~(D) BUILDING.TYPE



Test Scenario spatial

4[] FIRE_STATION

0

4[] STREETCENT

4[] BUILDING



Stock Exercise # 16 spatial

- 16 Report Fire Station

Action forFIRE_STATION objects:
For allBUILDING objects for which
(FIRE_STATION.geometry is contained withiBUILDING.geometry
and
BUILDING.TYPE does not equal "FIRE STATION")
do report on
{FIRE_STATION.SITE_NAME,
FIRE_STATION.ID ,
BUILDING.TYPE,
BUILDING.ID }

Description




Stock Exercise # 16 spatial

E-@ Action for FIRE_STATION objects:
= @ For all BUILDING objects for which ...
E-@ Logical and:

[=] @ BUILDING . geometry contains FIRE_STATION geometry
(D) BUILDING geometry
! @ contains

(D) FIRE_STATION geometry

= @ BUILDING.TYPE does not equal "FIRE STATION"

(D) BUILDING.TYPE

! @ does not equal
(8) 'FIRE STATION"

[=] @ Report._.
(D) FIRE_STATION.ID
(D) FIRE_STATION SITE_NAME
(D) BUILDING.ID
(D) BUILDING TYPE



Stock Exercise # 17 spatial

17 Report Fire Station (action map)

Rule Check foFIRE_STATION objects that for alIBUILDING objects for which
L. BUILDING.geometry  containsFIRE_STATION.geometry  check that
BEECIVUSINN B\ DING.TYPE equals "FIRE STATION"

Action ForFIRE_STATION objects: report on
Description {FIRE_STATION.ID ,FIRE_STATION.SITE_NAME}




Stock Exercise # 17

E- Rule condition for FIRE_STATION objects:
E-@ Far all BUILDING objects for which ... check that ..

E-@ BUILDING .geometry contains FIRE_STATION geometry
(D) BUILDING.geometry
_ @ contains

(D) FIRE_STATION.geometry

E-® BUILDING.TYPE equals "FIRE STATION"
(D) BUILDING TYPE
_ @ equals

(@) "FIRE STATION"

spatial

YOUR WORLD SMARTER

= () Action for FIRE_STATION objects:

[l @ Report. ..

(D) FIRE_STATION.ID
(D) FIRE_STATION SITE_NAME



Stock Exercise # 17 spatial

= 5 @ v ) oA

Rules ‘4 ~ Actions ‘o Rule Action
=% 00 Introductory Training === 00 Introductory Training 00 Introductory Training / Philly / 10 FOR ALL Firestation Check &DaI;;roductow AR ORAH SR IRRE <R RS 3 AR & S
== Philly == Philly
B 01 Building FC Check [®) 15 Report Fire Station
‘E/:i 02 Firestation Department Check 17 Report Fire Station (action map)
: :I-/j 03 Zoning check - 18 Fire Station Markup (action map)
5 04 Curbline 1.0 L WestVA
; ‘F/j 05 Streetcent 1.0 [+ =" Workshop
5 06 Curbline 2.0 = LA County
: :I-/j 07 Curbline 3.0 -7 MassDOT Intro
.F/L 08 IF THEN Check = Temp Actions
; ‘F/j 09 Firestation 1.0 [+ .=~ Training Carolyn
‘ﬁ/:i 10 FOR ALL Firestation Check [#]-.=* Training Dry Run
.Er/j 11 Rewrite IF THEN as For All Bz US DOT
BB 47 Cirantatiae 10 m wns nAT
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Creating Markups with Action Maps
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spatial

Stock Exercise #8

Rule
Description

Action
Description

18 FireStationMarkup @ction map)

Check folFIRE_STATIQibjects that (there is at leastBUILDINGDbject for which
FIRE_STATIO®é¢ometryis contained withiBUILDINGeometryand BUILDIN@YPE
equals "FIRE STATION") and (there is at e B$REETCENGject for which
STREETCEN&ometryis within a distance of 200 61RE_STATIO)¢ometryand
FIRE_STATIQMNDCATION contaiS§ REETCEST_NAME)

ForFIRE_STATIGijects: let rule name rule_name) and then let class name =
classFIRE_STATIQHENd then lefeat_guid=to_stringFIRE_STATIAR) and then let
comment = "This point is a nonconformance, please review" and then create an object
of classMARKUP_POINand {letMARKUP_POINdlass= class name and then let
MARKUP_POINdomment= comment and then IeMARKUP_POINfeat_id=
feat_guidand then [etMARKUP_POINGeometry=FIRE_STATIQd¢ometryand then

let MARKUP_POINviolation= rule name}



- spatial
Stock Exercise #8 patia

New  Edit  Tools General Input Details = Input Mapping  Output Details  Output Mapping
Data Stores f,
=1—> 00 Introductory Training ":, x ‘.5 [I': @ ®
B> Philly Source Target
5 Prily
(= WestvA ¥ EBUILDING =+ BUILDING

[ 00 PennDOT Intro ¥ B CURBLINE — CURBLINE

[ LA County v EFIRE_STATION = FIRE_STATION

[ MassDOT Intro ¥ EPOLITICALWARD =+ POLITICALWARD

B Production V¥ EPROPOSAL —» PROPOSAL

B\ Training Carolyn W @ STREETCENT — STREETCENT

[#) .= Training Master

v EZONING = ZONING

@~ Us Dot

F (2 Wv DOT ¥ EIMARKUP_POINT

@2 WWVDOT HPMS x violation Idx: p Report p

@ 2 Recycle Bin x comment ldx: ¥ Report: ¥
x feat_id ldx: W Report: ¥
x class Idx: ¥ Report: &
X geomelry ldx: [ Report: [~



Stock Exercise #8

E- Rule condition for FIRE_STATION objects:
E-@ Logical and:
E-@ There is at least 1 BUILDING object for which ...
E-@ Logical and:
E-@ FIRE_STATION.geometry is contained within BUILDING. geometry
E-@ BUILDING.TYPE equals "FIRE STATION"
E-@ There is at least 1 STREETCENT object for which ...
E-@ Logical and:
E-@ STREETCEMNT .geometry is within a distance of 200 of FIRE_STATION .geometry

E-@ FIRE_STATION.LOCATION contains STREETCENT.ST_MNAME

spatial

YOUR WORLD SMARTER

E-@ Action for FIRE_STATION objects:
= @ Sequence:

E-@ Let rule name = rule_name()

[+ @ Let class name = class(FIRE_STATION)

E-@ Let feat guid =to_string(FIRE_STATION.ID)

[+ @ Let comment = "This point is a nonconformance, please review”

E-@ Create an object of class MARKUP_POINT __.

[=] @ Sequence:

E-@ Let MARKUP_POINT .class = class name
[+ @ Let MARKUP_POINT.comment = comment
E-@ Let MARKUP_POINT feat_id = feat_guid
[+ @ Let MARKUP_POINT geometry = FIRE_STATION geometry
E-@ Let MARKUP_POINT violation = rule name



Rules

Stock Exercise #8

v

== 00 Introductory Training

=

> Philly

ﬁ_'J

01 Building FC Check

.F/L 02 Firestation Department Check
03 Zoning check

04 Curbline 1.0

05 Streetcent 1.0

06 Curbline 2.0

07 Curbline 3.0

08 IF THEN Check

09 Firestation 1.0

10 FOR ALL Firestation Check
11 Rewrite IF THEN as For All
12 Firestation 2.0

13 Mearby Fire Stations

13b Mearby Fire Stations refined
14 Streetcent Connectivity 1.0

15 Streetcent Connectivity 2.0 - using ten

PPN R ®

17 - FireStation 3.0 - Action Map Rule

A

Actions ’:,

== 00 Introductory Training
== Philly

£ - 16 Report Fire Station

[ = WestVA
=7 Workshop

-k LA County

[#-=7 MassDOT Intro

[#-L=> Temp Actions

[#-.== Training Carolyn

[#-.=> Training Dry Run

B US DOT

L= WV DOT

#- L WVDOT _Jan_2020

[#- L= WWDOT _Training

: - New Action 1

] P Recycle Bin

17 Report Fire Station (action map)

- 18 Fire Station Markup (action map)

Rule

spatial
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Action

00 Introductory Training / Philly £ 17 - FireStation 3.0 - Action Map

Rule

00 Introductory Training_/ Philly / 18 Fire Station Markup (action
map)



spatial

Client DataExercise# 16

Rule
Description

Action
Description

16 Route Connectivitya¢tion map)

Check folRoutesobjectsthis that there is at least Routesobjectthat for which
(start_of(Routesthis.geometry) intersectsRoutesthat.geometryor
end_ofRoutesthis.geometry) intersectsRoutesthat.geometry andRoutesthis does
not equalRoutesthat

ForFIRE_STATIGijects: let rule name rule_name) and then let class name =
classFIRE_STATIQENd then letfeat _guid=to_stringFIRE_STATIAN) and then let
comment = "This point is a nonconformance, please review" and then create an object
of classMARKUP_POINand {letMARKUP_POINdlass= class name and then let
MARKUP_POINdomment= comment and then IeMARKUP_POINfeat_id=
feat_guidand then [etMARKUP_POINgeometry=FIRE_STATIOQ)¢ometryand then

let MARKUP_POINviolation= rule name}



®
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Client DataExerciset 16

Mew Edit Toaols General Input Details Input Mapping Output Details  Output Mapping
Data Stores 7
== 00 Introductory Training ’:f X :5 ; © ®
B> Philly Source Target
Bl WestVA
& Counties v M Routes — Routes
B8 WV IRI_CSV Testing x EIMARKUP
£5 WestVA x geometry Idx: W Report: [
> 00 PennDOT Intro X RoutelD Idx: ¥ Report: [
B> LA County * BMP ldx: ¥ Report: ™
3l MassDOT Intro X  EMP ldx ¥ Report: [~
— Production
e e X  Comment id< @ Report: [~
.-~ Training Carolyn
x Rule Violation Idx: ¥ Report: [

& Training Master
Loe nmT

1~



Client DataExercise? 16 spatial

E- Rule condition for Routes objects this: Element Details: E'® Action for Routes objects:
E-@ There is at least 1 Routes object that for which .. Template reference. = @ Sequence:
E'@ TEMPLATE "Street Connectivity” - Logical and: Specify the template parameter values below. E'@ Let routelD = Routes. ROUTEID
=) Logical or: Template: Street Connectivity & @ Let bmp = Routes BMP
= start_of(Routes:this.geometry) intersects Routes:that. geometry Parameter 1-
arameter 1 E-@ Let emp = Routes EMP
= start_of{...) Class: | Routes o . . .
- [+ @ Let comment = "This route is not connected to other routes by its start or end”
Routes:this geometry Mame: | this &2
E-@ Let rule violation = rule_name(true)
intersects

Parameter 2:

= @ Create an object of class MARKUP ...

Routes:that. geometry Class: | Routes b
= end_of{Routes:this.geometry) intersects Routes:that geometry Mame: | that > E-O SELIELEE
Er0) end_of(.) [+ @ Let MARKUP geometry = Routes geometry
Routes this. geometry oo [T @ ) Let MARKUP RoutelD = routelD
intersects o # ) Let MARKUP BMP = bmp
oS S el 5@ Lot MARKUP £V = emp
= Routes:this does nat equal Routes:that all hold. E= @ Let MARKUP.Comment = comment
Routes:this E-@ Let MARKUP Rule Violation = rule viclation

does not equal

Routes:that



- spatial
Stock Exercise #8 patia

Rule Action

00 Introductory Training / WestVA / 16 Route Connectivity - using 00 Introductory Training / WestVA / 16 Route Connectivity Markup
template (action map) (action map)







RULES AND ACTIONS Wishlist

A Import CSV into lintegrate
A Review HPMS rules

RRRRRRRRRRRRRRRR



Importing a CSV

spatial
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. BEERSGIGTN Rule Discovery Rules Actions Action Maps Sessions  Admin 1Spatial Logout Help

General Inputﬁetails Input Mapping  Output Details  Output Mapping

Data Store Type | Comma Separated Value (C3V) |+

Source Files (_csv, gz, txt) |[R]_C5V .zZip

Coordinate Reference System |

Import FME Log File Download...
Allow invalid geometries
Fix ring direction and inclusion errors
Reverse coordinate axis arder (vx) [
Field names specified in file

Field separator | |

Encoding (e.g. UTF-8) |

Field names after header
Skip lines 0 B
Skip footer | 0 s
Strip quotes ]
Duplicate delimiters ]

Test Connection

Save

| Upload...



Data Store Index & Report spatlal

Datad7 IRI IS New class in data store:
m— MARKUP_TABLE

Begin_Point

Class

End_Point Violation
ROUTE_ID BMP
Value_Numeric EMP

Year Record RoutelD



Importing a CSV with new Markup class spatlal

General Input Details = Input Mapping Output Details  Output Mapping

v X v r @@

Source Target
V @ Datad7_IRI_IS - 47_RI
¥ EIMARKUP_TABLE
x class Idx: W Report: [T
x violation ldx: ™ Report: ™
x BMP Idx: W Report: [T
x EMP ldx: ™ Report: ™
x RoutelD Idx: W Report: [T



Worksha: o
Create HPMS rule, action, and action map fBr Spat'al

. . [=-(A) Action for 47_IRI objects:
E-@ Rule condition for Datad47_IRI_IS objects: ® = g

= @ Sequence:
E-@ Datad7_IRI_IS Value_MNumeric is in the range [30,400] E-@ Let class name = class(47_IRI)
; @ Datad7_IRI_I5 Value_Mumeric [+ @ Let feat_guid = to_string(47_IRI.Route_ID}
@ =) If . Then ... Else ...
@ 400 [+ ® A7_IRI.Value_Mumeric is less than 30

E-@ Let comment = "The Value_MNumeric is not greater than or equal to 30."
@8 If  Then

E-@ 47_IRI.Value_Mumeric is greater than 400

& @ Let comment = "The Value_Numeric is not less than or equal to 400."

E-@ Create an object of class MARKUP_TABLE ..

[= @ Sequence:

E-@ Let MARKUP_TABLE class = class name

# @ Let MARKUP_TABLE RoutelD = feat_guid

E-@ Let MARKUP_TABLE violation = comment

# @ Let MARKUP_TABLE.BMP = 47_IRl.Begin_Paoint

E-@ Let MARKUP_TABLE.EMP = 47_IRI.End_Paint

Rule Action

00 Introductory Training / WestVA / HPMS validation - workshop /00 Introductory Training / Workshop / Workshop 05 - IRI (Cross)
IRl Cross HPMS HPMS Validation - Markup Action 2.0




Sessions




#Open Data: { 00 Introductory Training / Philly / Philly }

[JPause

#Check Rules: { 00 Introductory Training / Philly / 01 Building FC Check }

F-Check Rules: { 00 Introductory Training / Philly / 02 Firestation Department Check }

#Check Rules: { 00 Introductory Training / Philly / 03 Zoning check }

F-Check Rules: { 00 Introductory Training / Philly / 04 Curbling 1.0}

#Check Rules: { 00 Introductory Training / Philly / 05 Streetcent 1.0}

#-Check Rules: { 00 Introductary Training / Philly / 06 Curbline 2.0}

*-Check Rules: { 00 Introductory Training / Philly / 07 Curbling 3.0}

#-Check Rules: { 00 Introductary Training / Philly / 08 |IF THEM Check }

*Check Rules: { 00 Introductory Training / Philly / 09 Firestation 1.0 }

#-Check Rules: { 00 Introductary Training / Philly / 10 FOR ALL Firestation Check }

[ -Check Rules: { 00 Infroductory Training / Philly / 11 Rewrite IF THEN as For All }

#-Check Rules: { 00 Introductory Training { Philly / 12 Firestation 2.0 }

#Check Rules: { 00 Introductory Training / Philly / 13 Mearby Fire Stations }

#-Check Rules: { 00 Introductary Training / Philly / 13b Nearby Fire Stations refined }

[-Check Rules: { 00 Intfroductory Training / Philly / 14 Streetcent Connectivity 1.0 }

#-Check Rules: { 00 Introductory Training { Philly / 15 Streetcent Connectivity 2.0 - using template }

[FApply Actions: { 00 Introductory TrainingJ Philly{ 16 Report Fire Station }

FApply Action Map: { 00 Introductory Training / Philly / 17 Report Fire Station }

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance:

Conformance

Conformance

Conformance

Conformance

193.14%

- G6.66%

2 100%

:95.74%

1 98.96%

:85.91%

1 96.13%

- 98.56%

- G6.66%

- 6i6.66%

- 98.56%

50%

2 100%

- 6i6.66%

:99.94%

:99.94%

spatial
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spatial
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#-Open Data: { 00 Introductory Training / Philly / Philly } Rewind v
[Pause Rewind v
F-Apply Action Map: { 00 Introductory Training f Philly / 19 Fire Station Markup } Rewind v
[Pause Rewind v
#-Copy To: { 00 Introductary Training / Philly / Philly } Rewind v

[IPause Rewind i



[FOpen Data: { 00 Intreductory Training /) WestWia [ Westa 1

[T Pause

[EChedk Rules: { 00 Introductory Training / WestViA / 01 Chedk that ROUTEID is not MULL 1

E-Chedk Rules: { 00 Intreductory Training S Westvi® / 02 Cheds that Routes Features are Valid }

[-Pause

E-Open Data: { 00 Intreductory Training / Westuis / Counties }

[T Pause

[ Chedk Rules: 100 Intreductory Training S WestWi® / 03 Ched comed county name }

FCheck Rules: { 00 Introductory Training / WestWa / 04 KenawhaCo contains Routes 1

E-Chedck Rules: { 00 Intreductory Training / WestWA / 058 NichelasCo contains Routes }

E-Chedk Rules: { 00 Intreductory Training S WestWi® / 08 KenswhaCo oosses Routes }

E-Chedck Rules: { 00 Introductory Training / WestWA, / 07 KanawhaCeo contains or oosses Routes }

[ECheck Rules: { 00 Introductory Training / WestWis / 07b KanawhaCo intersects Routes }

FChedk Rules: { 00 Introductory Training / Westwva / 08 Road geometry must not be MULL or too short }

[FChedk Rules: { 00 Introductory Training / WestWA / 09 Road geometry must not be NULL or too short,

E-Chedk Rules: { 00 Intreductory Training S Westvi® / 10 Road gecmetny must not be NULL or too short,

SuppCode does not equal as a IF THEN }

E-Chedck Rules: { 00 Introductory Training S WestWA £ 11 Checdk for Kidkbadis }

E-Chedk Rules: { 00 Intreductory Training / WestWia / 12 Cheds for Spikes }

[EChedck Rules: { 00 Introductory Training / WestWA / 12 Routes contained in counties }

[EChedk Rules: { 00 Introductory Training / WestWA / 14 For All Chedk for Kidkbads }

FCheck Rules: { 00 Introductory Training / WestWa / 15 Route Connecdtivity - using template }

[-Pause

E-Chedk Rules: { Training Carclyn / 00 Training WWDOT / Duplicate features }

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance:

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

Conformance

- 100%

. 100%

- 100%

. 59.23%

. 0.26%

1.2%

. 80.42%

: 80.43%

. 7 .67T%

CBTET%R

. 97 69%

. 90.99%

: 99 .99%

. 868.45%

: 90.99%

. B8 .69%

- 100%

spatial
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* Open Data: { 00 Introductory Training / WestVA / WestVA 1

[IPause

# Apply Action Map: { 00 Introductory Training / WestVA / 16 Route Connectivity Action Map }

Pause

[+ Copy To: { 00 Introductory Training / WestVA / WestVA 1

[Pause



spatial
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[+ Open Data: { 00 Introductory Training / WestVA / WV IRl CSV Testing }

#Open Data: { 00 Introductory Training / WestVA / WestVA 1

[IPause

[#Check Rules: { 00 Introductory Training / WestVA / HPMS validation - workshop / IR| Cross HPMS } Conformance: 11.23%

[IPause

[ Apply Action Map: { 00 Introductory Training / Workshop / IRI (Cross) HPMS Validation 2.0 1

[IPause

[+ Copy To: { 00 Introductory Training / WestVA / WV _IRI_ CSV Testing }

[IPause



£ MEASURED GEOMETRY FUNCTIONS

. spatial

Returns the maximum measure A measured geometry. YOUR WORLD SMARTER

value of a geometry.

The maximum value may not
necessarily be found at the
start/end of the geometry.

Measures can be null so the
maximum may be null. If the input
parameter is null, the value
returned will be null.

If the input geometry is not a
measured geometry, an exception
will be thrown.

Returns the minimum measure A measured geometry.
value of a geometry.

The minimum value may not
necessarily be found at the
start/end of the geometry.

Measures can be null so the
minimum may be null. If the input
parameter is null, the value
returned will be null.

If the input geometry is not a
measured geometry, an exception
will be thrown.




is_measured_line_monotonic_increasing pqms a boolean to indicate if the

line_segment_from_measures

input measured geometry is a
simple line and measured with
values increasing in the digitised
direction along its length.

If the input geometry is not a
simple measured line, an
exception will be thrown.

Returns the segment of linework
between 2 particular measure
values.

The returned line geometry will be
in direction based on the order of
the specified measure values,
rather than the geometric order of
the input line.

A measured line geometry.

(optional) A boolean to indicate if
null measure values should be
ignored.

A measured simple line geometry.

The value of the measure to signify
the start point for the output
segment.

The value of the measure to signify
the end point for the output
segment.

(optional) The tolerance for
measures being outside the range
present (in measure units).

i. Note: If not specified then
the horizontal spatial
tolerance will be used
which may not be
applicable for the units of
the measures.

spatial
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