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ESRI Quality Solution

Geodatabase Integrity

% Schema constraints (Attribute Domains etc)

% Rich data types (networks, etc)

* Geoprocessing tools (Check Feature etc)

% Data Load Checks (SDE)

% Versioning to protect integrity of long transactions

Topology

% Topology Rules and error handling
ArcGIS Data Reviewer

* Primary Quality Assessment tool

ArcGIS for INSPIRE

* Pre-prepared INSPIRE/ELF geodatabase data models
% Quality rule batch jobs
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Data Loading and Checking

ArcGIS reading of shapefiles etc is tolerant of errors
% Null geometry, Self intersections, Invalid holes

So two geoprocessing tools to detect and repair

* Check_Features, Repair_Features

When data stored in SDE geodatabase — less tolerant
% SDE will clean geometry on load, to canonical forms

Geoprocessing framework and model builder

% 1000+ geoprocessing tools, including ones for data loading and restructuring

Data Interoperability Extension

% 70+ formats read
% Safe Software FME and workbench
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ArcGIS Data Reviewer
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Dephte Ganmatny Zhacks

Reviewer Tabl

General

MNotepad | « [Lm|

e

Drag a column header here to group by that column.

Many

Automated

checks

RECORDID QBJECTID  SESSIONID CHECKTITLE ORIGINTABLE ~ ORIGINCHECK
27626 45622 2 Unigque FacilitylD Check swiGravityMain Unique 10 Check  »
27627 45623 2 Unigue FacilitylD Check swGravityMain Unigque 10 Check
27628 26832 2 Unigue FacilitylD Check swiravityMain Unigue 10 Check
2762% 37445 2 Unigue FacilitylD Check swiGravityMain Unigue 10 Check
27630 45707 2 Unigue FacilitylD Check swEravityMain Unique 10 Check

7631 457 2 Unigque FacilitylD Check swiGravityMain Unique 10 Check
27632 4571 2 Unigue FacilitylD Check swGravityMain Unigque 10 Check
7633 4571 2 Unigue FacilitylD Check swiravityMain Unigue 10 Check
45722 2 Unigue FacilitylD Check swiGravityMain Unigue 10 Check
ZUn 2 Unigue FacilitylD Check swGravityMain Unique 10 Check
37435 2 Unique FacilitylD Check swiGravityMain Unique 10 Check
7 2 Unigue FacilitylD Check swGravityMain Unigque 10 Check

i) 2 Unique Facilitylli Check swiravityMain

Unique 10 Check =

3

the Competitiveness and Innovation framework Programme (CIP)

Checks
configurable

Intersection on Geometry Check Properties

Feature Class 1
Feature Clazs/Sublype

wFitting - LocalGovernment.gdb

[ Always Run on Full Database
‘where Clause

FITTINGTYPE = Tap'

Festure Class 2
Feature Class/Sublype

wlateralling - LocalGovemment. gdb

[ Always Run on Full Datsbase
‘where Clause

Feature Class 3
Feature Clase/Subtype

whain - LocalGovermment. gdb

[ Always Run on Full Database
‘where Clause

Festure Class 1 Option
Mot - find features that do not intersect

Tolerance

mn

Check Description

\
Retums geometries for features in
Feature Class 1 that intersect with the

intersections of features from Feature
Class 2 and 3

Correct

Errors table
Integrated

Server
Dashboard

ICT Policy Support Programme (PSP) Call 6 (Grant 325140)

W, ArcGIS Data Reviewer for Server

¥ integration with AcGIS Viewet for Flex

.o
o o i
2 ofls -
= 14THAY g
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. z
- 3
S
J 3 Data Quality Dashboard -
) &S select charttype:  Plechant WBarchant
5
Error Resuits By Feature/Object Class
sGravityMain
swGravityMain
swinlet
% whtain
g wystemVaive
M
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http://drsrvtest4/flexviewers/naperville/
http://drsrvtest4/flexviewers/naperville/
http://resources.arcgis.com/en/help/main/10.1/0102/pdf/Reviewer_check_poster.pdf
http://resources.arcgis.com/en/help/main/10.1/0102/pdf/Reviewer_check_poster.pdf
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ArcGIS Data Reviewer Checks

Polygon Checks Feature on Feature Checks
Areaid s Searches for features from two different feature classes ]
O = or within the same feature class that spatially interact
Searches for polygon, part, ring, or segment Area: 2 Aron: 9 (e.g., intersect) or are within a tolerance of each other
features whose area or perimeter is within a ey c <o to Topol
specified range e e L P i /
5 . >3and <8 Line—Must not overlap, intersect, or overlap with D

Polygon—Must not overlap, contain point, or overlap with

Returns geometries for features in Feature Class 1
Finds features that intersect polygon feature holes o /7 that intersect with the intersections from features
from Feature Class 2 and 3

Returns overlap/gap geometries between polygon
features from two feature classes that have a

Finds polygons below a specified thinness ratio (t) and thln‘ness i bleneath 2 e zpzdinas r=lnls
optionally whose area is within a specified threshold t{@ optionally requires that the overlap/gap polygons A
be beneath a maximum area threshold

Comparison to Topology:
Polygon must not have gaps
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ArcGIS Data Reviewer Checks

Duplicate Geometry Checks

[
Finds features of the same geometry type that are L D
colocated z ®
Polyline Checks
Angle <257
Searches for vertices in selected polyline or polygon o] Identifies segments where the angle between
feature classes that are within a specified tolerance L] oo segments in a polygon or polyline is below a -~
of each other specified minimum value A
Langth <20
50
Searches for segment, part/path, and polyline
features whose length is within a specified range £0 [10
30
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ArcGIS Data Reviewer Checks

Database Validation Checks

Returns geometries for features that violate the
geometric network connectivity rules

Table Checks

Hydrant Lateral

®
Main

Walidates coded value and range domains to ensure
that all values meet domain constraints

LAND USE DESCRIPTION

000 UNCLASSIFIED
AGR AGRICULTURE

sDP PLAN

IND INDUSTRIAL  AAGR

IND

®e
Finds features based on a SQL query WHERE clause ®
TYPE=4
YEAR
FIELD REGULAR 1805

Finds features with attribute values that violate the
regular expression

EXPRESSION 1072
YEAR (19/200D\D 005

Searches for records that are orphans or have
improper cardinality in a relationship class

g

. CROP
‘I-
1 CORN
2 RICE

S%= 3 wHeaT

2004
FEATURE CLASS
Returns rows whose attributes match those of a OID_|ScalE —
feature class or table and/or comply with a user- 1 10,000
defined WHERE clause comparing the attributes 2 20,000 20,000
between feature classes and/or tables 3 10,000 30,000
4 30,000

Searches for feature classes with improper or null
subtypes

SUBTYPES Subtype=0
1 HIGHWAYS

2 MAJOR ROAD

3 LOCAL STREETS

4 ALLEY

Checks the values of a set of fields across a set of
tables and feature classes for uniqueness within a
given workspace

FEATURE CLASS 1
7 25
8 18 FEATURE CLASS 2
9 18 1 36
2
3 18
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ArcGIS Data Reviewer Checks

Z-Value Checks

Topology Checks

Finds vertices for polyline or polygon features
with elevation (z-value) changes greater than the
specified tolerance

Finds polyline features with nodes that are within a
user-defined tolerance but not connected to other
polyline or polygon features

Default Checks

Finds features whose geometry is empty, nothing,
or not simple, as well as features with empty
envelopes

OBJECTID SHAPE

e

w

POLYLINE

POLYLINE

Finds twa intersecting line features whose z-value

§<AZ<50

Searches for polyline features with more than one part

Comparison to Topology:
Line must be single part

Numbsr of Parts >1

difference is within the minimum/maximum @0 Finds single polyline features that are not
specified tolerance values at the point where they ' connected in the database topology
intersect
95' B0
Finds features that share a node and have identical
Searches for features whose z-values are within a ™ attributes in editable fields
specified range 1000 Comparison to Tapology:
900" Line must not have pseudo nodes

800

Searches for unclosed rings in polygons based on
the x-value, y-value, and z-value

Finds polygon features with more than cne part and
polygon features with holes

Finds adjacent polygon features that share a
boundary and have identical attributes in editable
fields

Searches for nonlinear segments, such as arcs and
curves, in line and polygon features

Searches for polylines with vertices that change
slope direction according to specified conditions

Returns the geometry of features that violate the
topology rules that have been defined for a feature
dataset in the geodatabase

Finds paths and lines in polylines that touch or cross
themselves

Comparison to Topology:
Line must not self intersect or self-overlap
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ArcGIS Data Reviewer Checks

Spatial Parameter Evaluation Checks

Advanced Checks

Returns features where the extent properties
{x and y) are within specified parameters

Searches for features that satisfy combined
Geometry on Geometry and/or Table to Table
Attribute checks by feeding the results of one check
into the next check

Finds vertices for polyline features in one feature
class that intersect polyline or polygon features in a
second feature class a specified number of times

o .0
a i

3 2z
* ‘e

Intersactions >3

Returns records that meet the validation conditions
of a custorn check you developed to meet your
specific requirements

3 FEATURE CLASS
117 ¥
22n £
3 36 -

Finds features with a part count that is within a
specified range

*dg

Validates that the specified GIS item descriptions
have been populated to comply with either a
standards-based metadata schema or user-specified
content requirements

I

Parts>3
1
Nurnber of
Vartices >2 and <5
2
Searches for features with a vertex count that is 1 3
within a specified range > .
1 4
2 5
1 3

the Competitiveness and Innovation framework Programme (CIP)
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S35 =
Generates a statistical sampling of features or ®
records from one or more layers or tables
&
Valency:
1
@

Searches for points or nodes of linear features that
intersect with a specified number of linear features
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@der. Data Reviewer — Manually trigger checks

@ Ttaly_AdminUnits PGH1.mxd - ArcMap = (B8] 2 |
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[ E
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o
L 7
o : °
Browse By Part §
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& [ Selectan | [ Clearail | [ Refresh | =
=
® E
XY Description =
Feature from Map Selection -
== &
¥ - =
— o
Fard [ ) =
TR (] ' 5!
w
Reviewer Table ax @
— ]
G | =
eners Drag a column header here to group by that column.
/ Fhase Status Source Subtype D Check Title Check Motes Severity Description Created On Created By Corrected On Caorrection Notes Corrected By Werified
g g g {Cutbacks Check g g :21 November
(suAdmBoundaryL) 2014 12:11:37
/ [ Reviewed auAdmBoundaryL 23588 Cutbacks Check 5 Cutback Error 21 November phardy <Mull= <MNull=
(auAdmBoundaryl) 201412:11:37
v
4 | 1 2
Motepad E E] 1
Representation ~ = 100% i) = i Drawing~ L3 O~ A~ 0] Arial *1 +B I U i - & . £ - ';'

8419 39.266 Decimal Degrees
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Combine Multiple Rules for Batch Check

Implementing cumulative review

Industry

* Encapsulate QC model SETEEITE ]
Specifications

Subject matter
experts

* Designed once and executed many times

* Complete specification check _
Quality
assurance
plans

Training and
experience

Configure as
rule-based checks

Build
Reviewer Batch Job

v
v
I
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ELF Quality Rules

Being created in RuleSpeak by WP2
* For Regional/Global scale initially, then master levels
Esri has gone through spreadsheet

% Added column with ADR check for each rule
* Now implementing rules as an ADR batch job
% Has been lack of test data

Spain NMA and Cadastre offered help

e Competitiveness and Innovation framework Programme (CIP)
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RuleSpeak to Reviewer Check

Microsoft Excel - D2 3 6_Quality_RegionalGlobal [Compatibility
A B C D
1 RulelD Quality Element Feature type RuleSpeak rule
The area of a surface feature must be equal or greater than
2 HYDO1 completeness commission |lsland the target area size,
The area of a surface feature must be equal or greater than
3 HYDO2 completeness commission | Wetland the target area size.
The area of a surface feature must be equal or greater than
4 HYD03 completeness commission |StandingWater the target area size.
SeaArea, Shore, StandingWater
LandWaterBoundary, DamOrWeir, Watercourse,
Wetland, Island, WatercourseLink, HydroNode A feature type that is not voidable must be included in the
5 HYDO4 Completeness Ommission | WatercourselinkSequence data set.
HydrogeologicalObjectNatural (voidable), DamOrWeir,
Logical consistency PumpingStation (voidable), Lock (voidable), A point feature must be connected to a Watercourse line
6 HYDOS topological consistency | Watercourse, WatercourseLink feature or WatercourseLink
Logical consistency A surface feature must have a average width equal or large
7 HYDO6 conceptual consistency? | Watercourse than the minimum width
Lock, DamOrWeir A line feature of Lock and DamOrWeir must lie on the
Logical consistency Watercourse boundary of a Watercourse surface feature or of
8 HYDO7 topological consistency | StandingWater StandingWater surface feature
Logical consistency Lock, DamOrWeir A point feature of Lock and DamOrWeir must lie on the
9 HYDO8 topological consistency | Watercourse endpoint of a Watercourse line feature
A Watercourse surface feature must contain at least one
Watercourse WatercourseLink if all of the following are true:
Logical consistency it has at least one ingoing watercourse
10 HYDO9 topological consistency Watercourselink it has at least one outgoing watercourse
A StandingWater surface feature must contain at least one
StandingWater WatercourseLink if all of the following are true:
Logical consistency it has at least one ingoing watercourse
11 HYD10 topological consistency | WatercourseLink it has at least one outgoing watercourse
A Wetland surface feature must contain at least one
Wetland WatercourseLink if all of the following are true:
Logical consistency it has at least one ingoing watercourse
12 HYD11 topological consistency | Watercourselink it has at least one outgoing watercourse
ShorelineConstruction (voidable), StandingWater,
LandWaterBoundary, Falls (voidable), Embankment
(voidable), DamOrWeir, PumpingStation [voidable),
Watercourse, WatercourseLink, Crossing (voidable)
WatercourselinkSequence,
Logical consistency WatercourseSeparateCrossing (voidable), Lock If two or more line features intersect or touch there must
13 HYD12 topological consistency | {voidable) be a node

HydrogeologicalObjectNatural (voidable), Falls
(voidable), Embankment (voidable), DamOrWeir,

PN I

A point feature must not be inside one of the following:
StandingWater

E
DR Check/ ArcToolbox

Evaluate Polygon Perimeter and Area

Evaluate Polygon Perimeter and Area

Evaluate Polygon Perimeter and Area

Schema Compare Tool

Geometry on Geometry

Execute SQL: [Width] = 125m

Geometry on Geometry

Geometry on Geometry

Geometry on Geometry/Composite

Geometry on Geometry/Composite

Geometry on Geometry/Composite

Topology Rules: Must Not Have
Pseudo Nodes

Regional

Jox

Global

target area size = 0,4km?

Target area size = 3km?

target area size = 0,4km?

(not included in global)

target area size = 0,4km?

Target area size = 0,5km?

(Feature type Wetland not
included)

(Feature type Pumpingstation
not included)

the minimum width= 125m

the minimum width= 500m

(Feature type Lock not
included)

(Feature type Lock not
included)

(applys only to regional LoD)

(Feature type wetland not
included)

(Feature type Falls,
Embankment, PumpingStation,
Crossing, Lock not included)

(Feature type Falls,

-

il "ﬁ} M Buw\dmlg. Geogfahh\caINames "Hydr;Jg;épHy Transpor‘cNetwo.rk ProtectedStes - LandCover . Miscelaneous .~ Cross-theme 2 4| i \ S



@BeLri. Data Reviewer - Batch Job Manager

Design Batch Jobs in Batch Job Manager

Run job manually or automatically

@ Reviewer Batch Job Manager

Batch Job Contents

- AdministrativeUnits

ADMOZ - 1stOrder - Faces have no gap between them
ADMOZ - 2nd Order - Faces have no gap between them
ADMO2Z - 3rd Order - Faces have no gap between them Savehs..
ADMOZ - 4th Order - Faces have no gap between them
ADMO2 - 5th Order - Faces have no gap between them Validate
ADMOZ - Gth Order - Faces have no gap between them
ADMO3 - No adjacent faces with the same attribute values \nlorkspace...
ADMOL - Boundary lines must cover the boundary of admin areas
ADMO6 - Boundary of admin area must cover the boundary lines
ADMOE - Edges have no dangling node

Insert...

Find Dangles Check Properties

Check Title »  Check Description

_D_E
g @
: 8

AR TN AR N LT AT A

ADMOE - Edges have no dangling node

Feature Class
Feature Class/Subtype

| auAdmBoundaryl - AdminUnits-italy gdb |v|
[] Always Run on Full Database

m

Check Description

Finds pohyine features that have nodes that are within a user-defined tolerance but o Where Clause

not connected to other polyline or polygon features. The polyline feature can be
compared within its feature class or across other polyline or polygon feature classes.

Finds polyline features that have nodes
that are within a user-defined tolerance
but not connected to other polyline or

polygon features. The polyline feature

- Additional Feature Classes can be compared within its feature class
Configuration Messages N ) ) or across other pohing or polygon feature
|:| Include additional features in comparison —  classes.

i
1

0K
Right-click on the batch job tree view to add a new group ;] oK ] [ Coal
Right-click on a selected node to add a new check Cancel
. R e M _— .

the Competitiveness and Innovation framework Programme (CIP)
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ArcGIS Data Reviewer — more com

O WaterUtilityNetworkEditing.

lex check exam

le — water utilities

- Hydrants not connected to Hydrant Laterals

-

. []IIME

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
O E & i 3] + - | 1:3.000 - 51 B ®I I | e _ : Data Reviewer~ | @ | [@ @ & Select Data Check v [#] % =
L= G | Gl o3| o I~ (][0 S e . Editor- Ll 21l o -
[ [753 Reviewer Batch Job Manager : - e = 2 ] i i A
& -~ . - Select Features Using a Query
A — i sy
g
@ Batch Job Contents Open... Fields
dl - Diameter of System Valve is Mull -~ ot ACTIVEFLAG - |®
- Valve Type of System Valve is Null C'E DIAMETER =]
e ~ Currently Open Status of System Valve is Null % EMABLED b
. ~ Install Date of System Valve is Null 2| | | eacuiman i
=R Geometry on Geometry Checks =
- Commercial Service Points not connected to Commercial Laterals Validat o
- Domestic Service Points not connected to Domestic Laterals — Operators: Values:
[——
—

- Diameter mismatch between System .
Geometry on Geometry Check Properties

- Diameter mismatch between System]

- Dverlapping Water Mains

- Overlapping Water Laterals
=- Valency Checks

- Reducers not connected to exactly 2| |

Check Description

Returns relationship specific geometries {
|| | defined relationship to features in Feature|
intersects, touches, and others. Any 9-Intg
string containing "t,” f” or ™.” An optional |

Ll ot g, moe [ [0 e o | o | o B
6 =

Configuration Messages

_ [l

Right-click on the batch job tree view to adg
Right-click on a selected node to add a new|

[2]e| =

Drawing~ K (- O- A - 6] A

Check Title
Hydrants not connected to Hydrant Late

Feature Class 1
Feature Class/Subtype

wHydrant - LocalGovernment.gdb | v|
[] Always Run on Full Database

Where Clause

Feature Class 2
Feature Class/Subtype

wlLateralLine - LocalGovernment.gdb | v|
["] Always Run on Full Database
Where Clause

LINETYPE = 'Hydrant' SaL
Spatial Relation Check
Type Intersects V]

Custom Spatial Relation

[ »

11

Returns relationship specific
geometries for features in Feature
Class 1 that have a user-defined
relationship to features in Feature
Class 2. Relationships include:
crosses, intersects, touches, and
others. Any 3-Intersection
relationship can be used by
providing a string containing " f”
or ™. An optional tolerance can
be applied to the relationship for
features in both feature classes.

QEIIEH
E Get Unigque Valu

Where Clause:
LINETYPE = 'Hydrant'

[q:ueag @] Bojelen ﬁ;” [x0q|00_|_mv J] sjnsay E] [sem],eaj ajeal) Q] sanguNy D] saluadold Yo1eys 1pg H]

12" Dip

’ 1033046.774
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Reporting

Automated reporting of quality control results

Available Reports

% Automated Check (Origin Table, Subtype, Check Group)
% Total Record Count
* Sampling

Acceptable
Error
Percentage

Total  Confidence Margin  Sampling

Easss RELGIGES Level of Error  Number

Origin Table

4/2010 11:05:59 AM

AtlasMap 153 98% 3% ] 2%
0

wControlValve 302 98% 3% 9 2%
AirRelease 2
BackflowControl 4
BlowOf 3

wFitting 297 98% 3% 9 2%
Reducer 7
Tap 2

wlateralline 18690 98% 3% 544 2%

=]

Hydrant Lateral
Senice Lateral
Senvice Lateral To Meter

=
—~ o g
]

Error

Acceptable Number of
Errors

Lo BNON O o ao e

Pass/Fail

Pass

Pass

Fail

Pass

ac
Complete

Yes
Yes
Yes
o
Yes

the Competitiveness and Innovation framework Programme (CIP)

ICT Policy Support Programme (PSP) Call 6 (Grant 325140)
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ArcGIS 10.3 - Improved Check Performance

Goals

Improve stability

. . . . RoadCenterline - LocalGovernment.gdb |v| @ D
Reduce validation time in commonly- 3 vy B Full Dt

used checks

Geometry on Geometry Check Properties
Check Title #  Check Description

Road Centerline Must Not Have Right Side Overd
[ ] -
Feature Class 1

Feature Class/Subtype

‘where Clause

Retums relationship specific geometries N
SaL for features in Feature Class 1that have a
user-defined relationship to festures in
Feature Class 2. Relationships include:
Feature Class 2 crosses, intersects, touches, and others

Feature

Maintain equivalency with prior

releases

LIAwars  ntersects Polygon Polygon
Wihere CI (37921) (67432) 4.1
Intersects Line Line
(105948) (348993) 88.2
Seatial B2 Intersects Point Point
Type (134429) (35432) 117.6
Intersects Point Line
(134429) (348993) 102.5
Intersects Point Polygon
(134429) (67432) 59.2
Intersects Line Polygon
(348993) (67432 827

* File Geodatabase

the Competitiveness and Innovation framework Programme (CIP)

ICT Policy Support Programme (PSP) Call 6 (Grant 325140) EUROPEAN LOCATION FRAMEWORK
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ArcGIS Pro

New Ul, 64-bit, multi-
threaded, fast graphics

Integrated Data
Quality management

SjURI0D

syseL

g ArcGIS Pro - DR for Ad

lanagement - Ad

IS,

’l‘
(-Ja-)

Move Vertices Reshape

Tools

? B ox

5 Mot signedin ~ &
Zfl’ Enable

M
O

Merge

=

Split Split
Line

Elevation

MAP  INSERT  ANALYSIS  VIEW | EDIT =~ SHARE
Y Cut ER) Templates E' 4 x R‘E [ Clear
@ Copy % Status o s
Create Modify Delete Select Attributes
Clipboard Manage Edits [F] Features Selection ]
e = L]
= | I
P L_u—‘ [ 8 |
o o mw
a1 [ = |
218 o©
Bl B u
w [ B @q
I
Bl e o
(= N I i
—
= [ = |
= T3t Ave— 5
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Session 2 : Address Management

Check Title

Site Address Point Must Have Valid Domains
Correction Details

Corrected By: JehnSmith
Corrected On:  6/4/2014 6:29:35 PM
Correction Motes: Resolved - None

Source

Status 1D
12803 SiteAddressPoint

=

Error Details

Check Type: Domain Check

Description:  POINTTYPE: Invalid domain value

Check Notes: Invalid dermain value.

Created By:  JohnSmith

Created On:  4/8/2014 11:57:48 PM
€3 12961 SiteAddressPoint

€ 12994 SiteAddressPoint
€3 13027 SiteAddressPoint

Site Address Point Must Have Valid Domains
Site Address Point Must Have Valid Domains
Site Address Point Must Have Valid Domains
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Verification Details

Verified By: =Null>
Verified On: <Null>
Verification Notes: <Null>

Selected Features: 1

Project | Online | Motifications
o Maps
& Toolboxes
o Databases
=3 Geoprocessing History
=l Layouts
Project Tasks
4 (5 Reviewer Batch Jobs
Q Addresses_AttributeValidation.rbj
E Addresses Featurelntegrity.rbj
4 [ ZReviewer Resources
4 [ Session Results
[ 2: Address Management
1 Styles
7 Folders
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= Favorites | Toolboxes
. “*., Create Reviewer Session [T =
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3 Iy Execute Reviewer Batch Job Uz
Recent
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Questions?

phardy@esri.com
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