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Many data stores, many choices

ArcGIS-managed User-managed




Why use a geodatabase?

Customizable Functionality

Platform Scalable

Integration




Two flavors
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File System Single Editor
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RDBMS Multiple Editor
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Oracle Server soL DB2 Informix HANA



Geoprocessing

© Create File Geodatabase &)

Parameters Environments @

| Drata

File GDE Mame
|uczn19

File Geodatabase Location i
v

File Geodatabase Version

Catalog = Geoproc.. | Symbol..  Attributes  Modify F...

Instance
|Dea|:|||:-ck |

Database
|ucao19 |

Operating Systemn Authentication
|:| Sde Owned 5chema

# Authornization File
|C:"-.ArcGIS_Sewer‘-.ﬁdvanced‘aSewer_Ent_Adv.ecp |

Run @

Modify F...

Catalog @ Geoprec.. | Symbol..  Attributes

Creating a geodatabase
Demonstration



Geodatabase Building Blocks




Table

Geodatabase building blocks

Each row is a unigue
object

Rows have same fields
No spatial field

ArcGIS-defined ObjectID

Table 0o x

- [

Texas Count] X

OBJECTID * NAME CNTY_FIPS FIPS POP2014 | POP14_SQ| POP2010 | POP10_SQ | WHI|BLA|AMERI|ASIA|HAWN| HISPA |OTH| MUL *

455 Dawson 115 48115 13877 15.4 13833 15.3|1060| 905 99| 49 7| 7387|1854 :
478 |Deaf Smith (117 48117 19181 12.8 19372 12.9|1507| 242 176| 61 2| 130393352 ¢
596 |Delta 119 48119 5524 19.9 5231 18.8|4461| 380 72| 30 0 288 141 "
548 |Denton 121 48121 726316 762 662614 695.1|4072(5553| 4551|4347| 462| 120834191 19¢:
301 |DeWitt 123 48123 20758 228 20097 22.1|1520({1878 88| 44 0| 65022414 ‘
456 |Dickens 125 48125 2411 27 2444 2.7(2052| 99 38| 22 0 708 192
265|Dimmit 127 48127 10949 8.2 9996 7.5/8860( 99 34| 58 0| 8616| 785
499 Donley 129 48129 3653 3.9 3677 3.9(3307| 164 18 9 2 309 111
279|Duval 131 48131 11698 8.5 11782 6.6(1024| 110 45| 22 5| 104241152 p
525 |Eastland 133 48133 19025 20.4 18583 19.9/1689| 335 124| 82 9| 26731082 p
425 |Ector 135 48135 147873 164 137130 152.1|1046|6141| 1351(1080| 119 723312038 3¢
271|Edwards 137 48137 1989 0.9 2002 0.9(1738| 11 28 7 0| 1027 197
141|El Paso 141 48141 849863 837.3 800647 788.8/6569(2486| 6007|8284 999| 658138379 191
564 Ellis 139 48139 158717 166.8 149610 157.2|1176|1348 893| 851 95| 351611334 3:
532 |Erath 143 48143 39803 36.5 378290 34.8|3244| 451 291| 257 13| 7279|3796 €
558 |Falls 145 48145 18045 23.3 17866 23.1|1083|4524 101| 46 10| 3716|2010 E

‘

[FI]

Texas Counties

1 r H

User-defined fields




Feature class

Geodatabase building blocks

Collection of features
Same geometry type
Same spatial reference

Same attribute fields

Extended functionality
Multi-part features
Z and M values

Annotation / Dimension

Stores
geometry
EE US. Countie¥generalized] X -
Field: ﬁ Add 3 @ Calculate | Selection: tggq, Switch =
4 OBJECTID | Shape = MNAME STATE_MAME STATE FIPS = CNTY_FIPS | FIPS AREA POP1990 | POP2000 @ POPt
I'I Polygon Lake of the Woods Minnesota 27 o7y 27077 1784.0634 4076 4651 =
2 Polygon Ferry Washington 33 019 53019 2280.2319 6295 7199 I
3 Polygon Stevens Washington 53 065 53065 25299794 30943 40652
4 Polygon Okanogan Washington 33 a7 53047 5306.18 33350 38640
5 Polygon Pend Creille Washington 53 031 53051 14450286 2915 11752
& Polygon Boundary Idaho 16 021 16021 1279.2987 8332 10068
7 Polygon Lincoln Montana 30 033 30053 37460908 17431 18359
8 Polygon Flathead Montana 30 029 30029 52320306 79218 73438
9 Polygon Glacier Montana 30 035 30035 3124.4572 12121 12626
10 Polygon Toole Montana 30 101 30101 1943.2598 5046 4556
.y Fr
B 00f 3,141 selected Filters: W - — + 100% - |eo




Attachments
Geodatabase building blocks

Associate 1 or more files with m

¢
3|

Austin Cap Dome Liberty Star.jpg

a geographic feature

Stored within the geodatabase

Accessible throughout

the ArcGlIS platform

Open files types recognized by OS

Download others

Specialized implementation of a relationship class



Raster

Geodatabase building blocks

Cell / Pixel-based data

Discrete / Continuous data

Multiple formats

Geodatabase

Mosaic Dataset
Manage multiple rasters
Store as a catalog, view as a mosaic |
Advanced querying and processing

Raster dataset

Manage single raster



Rules for your data




Error Inspector: Map8

Source: | EY Topology (Geodatab. - | i Validate | Filter: | Yi: | Selection: &2 Iy [ & =
4 Shape | Feature 1 Rule Feature 2 Preview Details Fix
() |Streets geocode 8122 | Must Not Have Dangles Mot Applicable * |~ v
u e S O r yo u r a a Parcels 4301 Must Be Covered By Feature Class Of ctylmtpy
Parcels 4300 Must Be Covered By Feature Class Of ctylmtpy =
Parcels 4257 Must Be Covered By Feature Class Of ctylmtpy \
Parcels 4297 Must Be Covered B . . :
AreaRul P rm St e we . Relationship Class Properties: TaxParcels_Owners x
(e s "== Contingent Values: Parcel Zoning X phked
Calculation General A
- ~ Relationship
Rule Mame | AreaRule - ! Se
- | Relationship Class TaxParcels_Owners G|
Description : Search A | | T Filter ~ | Chwners Type Simple
Arcade calculate area in ha o
4 LANDUSE_CODE ZONING_CODE TaxParcels Cardinality Many to mary
Motification Mone [no messages propagated)
Subtype |<All> - FOREST PRESERVE COLLEGE/UMNIVERSITY % TaxParcels Owners
- Jrigin Mame TaxParcels
Field | AREA_HECTARE . FOREST PRESERVE MEDIUM DEMSITY ESTATE DISTRICT SO e oI
Editable FOREST PRESERVE TRAMNSITIOMAL USE Origin Foreign Key ParcelOID
Expression FOREST PRESERVE ESTATE TRAMSITION DISTRICT RGN LELE LutEE
ha' Destination Primary Key =~ OBJECTID
ArealGeometry(Sfeature), ‘ha) FOREST PRESERVE RESEARCH/DEVELOPMENT DISTRICT s A e
Destination Foreign Key  OwnerlD
OFFICE GEMERAL COMMERCIAL DISTRICT .
orward Path Label Cwners
Domains: County X INDUSTRIAL DISTRICT S == - b
* Error
—1 Domain Mame Description Field Type Domain Type Split Policy = Merge Policy h Code Description
v Triggers : a
nsert Ml Subtypes: TaxParcels X JMMT}’P‘E Types of pl;perh_.r Short Coded Value Dornain Default Default 0 Unassessed
- e 1 Out of date
s Execution SirEle e BusinessType  Type of Business Short Coded Value Domain Default Default Ascessment
Field Name Data Type | Dol ) .
= ve EnabledDomain Short Coded Yalue Domain Default Default 5 Assessment Up
ags SHAPE Geometry ; ; ; to Date
SHAPE_Length Double OwnershipType Types of property ownership  Short Coded Yalue Domain Default Default PR
SHAPE Area Double Servicefrea Service Area Leng Coded Value Domain Default Default - 3 MNeeded -
| “Zoning short
BusinessOccupancy Short BusinessType ISingle-FamiI:.r Dwelling|BusinessType Unknown BusinessType Unknown BusinessType Unknown
AscessmesStatus Short AssessmetType Unassessed AssessmetType |Unassessed AssessmetType Unassessed AssessmetType Unassessed
OwnershipType Short OwnershipType Mo Owner Assigned  |CwnershipType Mo Owner Assigned| OwnershipType Mo Owner Assigned OwnershipType Mo Owner Assigned
GloballD Global ID -

A I



Rules for maintaining attribute data quality

Subtypes
Domains

Contingent Values

Relationship classes

Attribute Rules




The problem

- Maintaining equivalent data in multiple files




Solution: Subtype :

Geodatabase functionality — attribute integrity

Define categories / classes

Set rules for each field by category
Default values
Domains
Behaviors

Property of table or feature class

B Subtypes: TaxParcels X

| Subtype Mame ;I

-

Field Mame Data Type | Domain D Value
SHAPE Geometry
SHAPE_Length Double
Subtype Field  snspe ares Double
*Zoning Short 0

BusinessOccupancy Short BusinessType

AssessmesStatus Short AssessmetType Unassessed
OwnershipType Short OwnershipType Mo Cwner Assigned
GloballD Global 1D

-

Residential | Commercial

Single-Family Dwelling|BusinessType

Attributes

[;Eﬂ Change the selection.

TaxParcels
Zoning

|:| Residential
- Commercial
[ Light Industrial
- Heavy Industral

4 TaxParcels (1)
272925

Attributes Geometry

Object ID
ASSESS_|D
POSTAL_COD
ADDRESS

Litiiiii]
A

Zoning

QA IIIIIIIII 1y

Vil Business that Occupies this Parcel
'”llllll S p

i Uy,
1y
1723 Iy
Ly 2 iy

Assessment Status

10139

272925

91308

13434 6 5T NE

- B

Heavy Industral

<MNull=
Cormrmercial
Heawvy Industral
Light Industrial

AssessmetType Unassessed AssessmetType Unassessed

,””“ IS T f O ) )
"' WW i Residential
5 S gggé% GloballD {E99E32AR-1618-4BCE-ASF3-D/BFEDETBARE]
T
5;”5 Zip Code + 4 91308-3436
”‘ﬁ The + 4 Part of the Zip Code 3436
05
A ..’.”I””/” A~ & % \\ / A A
I Light Industrial | Heawvy Industral -
Demain Default Value Domain Default Value Domain Default Value
Subtype description ( Subtype code (Integer)
1 2 3
Unknown BusinessType  Unknown BusinessType Unknown

AssessmetType Unassessed

OwnershipType Mo Cwner Assigned | OwnershipType No Owner Assigned | OwnershipType Mo Owner Assigned




The problem

Editors want to be more efficient

Editors make mistakes
Values out of range or invalid
Data entry errors




Solution: Domain

Geodatabase functionality — attribute integrity

Specify valid values

Current Layer

List of valid values

EH

Fields: TaxParcels (Map3) *

TaxParcels (Map3)

4 M| Visible [ Read Only = Field Name

Min and max value

Apply to multiple
attribute fields

Property of

geodatabase

HIEEEEEEEOOEEEEE

O0rEOOOORIEOOOOE

1
ALY

ASSESS ID
POSTAL_COD
ADDRESS

SHAPE_Length

APE_Area

*Zoning

BusinessOccupancy Business that Occupies this Parcel Shor

AscsessmesStatus
OwnershipType
GloballD

ZipCode_Plusd

FurtherZipCode

PercentValued

Alias
Object ID

ASSESS D
POSTAL_COD
ADDRESS
Shape
SHAPE_Length
SHAPE_Area
Zoning

Assessment Status

Type of Owner

GloballD

Zip Code + 4

The + 4 Part of the Zip Code
Land Valuation Complete

Coded Value Domain

BusinessOccupancy in

(“Single-Family Dwelling”, “School”, “Warehquse”...)

Data Type

Object ID
Leng
Text
Geometr

Double

Short

Global ID

ext
Text

SN0

[ ] Highlight

Oooooooogoooaoior

Range Domain -

PercentValued between 1 & 100

Mumber Format  Domain

UMeric

Mumeric

Mumeric
MNumeric
Mumeric
Mumeric
MNumeric

Mumeric

Mumeric

BusinessType
AssessmetType
OwnershipType

PercentRange

j

Default | Length

235
235

255



COntI ngent Va.lueS Create Contingent Values
Geodatabase functionality — attribute integrity | |
Field Group | Group 1 -
. . . Subtype | LocationCD_O d |
Extends the subtype/domain restrictions for S I —
] ) (W] WIRETYPE [m] WIRE SIZE [W] WIRE MATERIAL
valid input s a0 7w o |3
uc [] 350 ] AR
Attribute value in one field is dependent on values s ‘ Lo
. SA 2 [] AL
from other attributes 0 = O  as
[] PLR . [] RU -
Contingent Values: §
WIRE TYPE WIRE SIZE WIRE MATERIAL
4 co -
2 Co
Ui - Co
: uc 2 Co
o Slze WM = Co
— WSN 2 Co
SA 4 Co ¥
. Material
CK | | Cancel




The problem

Owners and parcels are isolated in different tables
Need to relate owners to parcels, parcels to owner
A parcel can have many owners, an owner can own many parcels

YA }\\ -
W 4 Wi |
/ / // \ \'




The solution: relationship class

Geodatabase functionality — attribute integrity

Define association between

geodatabase objects

£2 TaxParcels X

Selection: & Zoom To .QEEQ"SWitEh H Clear 3 Del

Field: ﬁ Add ﬁ Delete E Calculate
4 Object|D | ASSESS_ID  POSTAL_COD ADDRESS
. . . - L 4 65128 91203 14 SAMDPIPER LI MW
1 . 1 y 1 . M y M . N Card I n aI Itl eS 5 106758 91203 104 SAMDPIPER. CI NW
6 125946 91203 3271 SANTANA BA NW
7 65047 91203 155 SANDERLING PL NW
S : I . a O0706 91203 180 SANDPIPER. CI NW
I m p e O r CO m pOS Ite Ig 114070 91203 229 SANDARAC DR NW
10 65069 91203 35 SAMDERLING RI W
" 369354 91203 150 SANDSTOME DR NW
12 145514 |a1703 10 SAMNDIDER |1 MW
Field: 3 Add [F3 Delete [ Calculate | Selection: S switch & Clear 3 Delete &5 Copy
Address « | OwnershipType GloballD

attri b UteS AB::EJBJ&IF::‘:'IEN, HAROLD G

16 SANDPIPER WY NW

8 TOBY, PETER
. . . 2 GRAVELLE, RONALD G
Edit across relationship e
|2 TSUL ESTHER

31 CAMERON, JOHN A

35 ENG, SUSAN

21 LIEU, VINH-NHU

& BARONE, MARCELLO

130 SAMDPIPER CI MW
184 SAMDPIPER Cl NW
233 SANDARAC DR NW
233 SANDARAC DR NW
301 SANTAMA BA NW
313 SANTAMNA BA NW
317 SANTAMA BA NW
321 SANTAMA BA NW

Single Owner
Single Owner
Single Owner
Multiple Owners
Multiple Owners
Single Owner
Single Owner
Single Owner

Single Owner

Shape
Polygon
Polygen
Polygen
Polygon
Polygen
Polygon
Polygon
Polygen
Polygen
Polygon

Polygen

SHAPE |
81
90
a1

(=

102

{0D2DA321-023(

{F8D7BECO-9988
1960824C7-FAAF
{CD939905-0D34
{D16AGFAE-0973
{FFC294CA-C994
{42655985-A8934
{06707843-0B01

{B2052FEE-6EFT-




The problem

Automatically calculate values for new records
Editors using ArcGIS Pro, web & mobile apps

Validate new business rules on existing data

Return errors for invalid values

Field: iﬁ Add ;}E Delete E Calculate = Selection: &2 Zoom To QEEQ' Switch E Clear xﬁ Delete 5‘ Copy

A Zoning Variance Area in Hectares  Area Value Measured Lot Number PLANMING_S Comprehensive 15 Ince

UD N 27 ACT 124 H EAST SECTOR Y

UD N 0 ACT 18 C EAST SECTOR Y

MF PUD N 1 ACT 3 E EAST SECTOR Y

u 2 ACT = EAST SECTOR N

N 0 EST I pt1&pt4 i EAST SECTOR Y

U 1 ACT 168 D EAST SECTOR N

SFPUD N 0 EST H EAST SECTOR Y

JISTRICT N 1 ACT 76 G SECTOR G Y

MF PUD N 1 |EST - vl ;

| 0 EST I II




The solution: attribute rules
Geodatabase functionality — attribute integrity
Automatically populating/controlling field values for features on edit

Arcade scripting language is cross-platform
edits performed anywhere (desktop, mobile, web)

Todays Date

Attribute rule types:
Calculation rules — calculates value of field based on expression

Description
Rule to add today's date

Immediate — rule runs on edit

Batch — runs at specific time on all data
Constraint rules — controls data entry, raises error for invalid data ’\E

Now()

Validation rules — highlights errors on existing data

» Error

4 OBIECTID |Narr1e Address BuyDate BuyAmount OwnershipType v Triggers

|38 DAVE CRAWFORD 235 SANDARAC DR NW 7/6/2019 6:14:55 PM 1000000 Single Owner ‘ |n5jn Update

Delete




Rules for maintaining spatial data quality

Advanced
features

Feature
datasets

Topology




Feature dataset

Geodatabase functionality — spatial data integrity 4
L] Subdivision
Container for advanced datasets

. _ ParcelCorner
Topologies b |
Networks @ aree
Parcels A | ParcelAnno

+r| LotLines

Single spatial reference s
1| Parcel_Topo

|«—J»|' LotDimensions

Not a folder

Treated as a single object
+r| BoundryLines




The problem

Need to easily identify spatial
errors

Need a series of rules to make
sure that our parcels are
accurate

?4\

Must Mot Have
Gaps line error.

v

Must Mot Overlap

polygon error.

—JL

Must Mot Have

Dangles point error.

/

S

Contents

I | Search

Drawing Order

Exception
Error

4[] PolygonMustMotOverlapWith

4 Moedified Areas



ArcGIS Geodatabase Topology Rules

o
=5 D i B

Bl
== [ é

The Solution: Geodatabase topology

Geodatabase functionality — spatial data integrity

Manage shared geometry
Within a feature class
Between feature classes

Rules-based
Select rules based on spatial relationships
Apply rules by validating data
Make corrections or mark exceptions




Advanced Models

Advanced capabillities

Industry-specific rules & models
Utility networks
Transportation networks
Parcel management
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In conclusion

ArcGIS runs on data
Lots of data stores, lots of choices

Geodatabase
Unique functionality
Data integrity rules
Advanced models



To learn more...

Attribute data integrity:
Geodatabase: Setting Up Your Geodata Schema in ArcGIS Pro

Geodatabase: Leveraging Relationship Classes

Geodatabase: Ensuring Data Quality with Attribute Rules and Contingent Values

Multi-user geodatabases:
Enterprise Geodatabase: Introduction to Multi-User Geodatabases

Enterprise Geodatabase: Introduction to Multi-User Editing

Spatial data integrity
Geodatabase: Ensuring Data Quality with Topology

ArcGIS Pro Editing: Data Alignment and Management

Networks
Utility Network Management in ArcGIS: Introduction to the Utility Network

Network Analyst: An Introduction

Parcels
Parcel Editing: Managing Parcels with ArcGIS Pro



https://userconference2019.schedule.esri.com/schedule/1871546364
https://userconference2019.schedule.esri.com/schedule/373514148
https://userconference2019.schedule.esri.com/schedule/1621523784
https://userconference2019.schedule.esri.com/schedule/1091896207
https://userconference2019.schedule.esri.com/schedule/1035140359
https://userconference2019.schedule.esri.com/schedule/552364414
https://userconference2019.schedule.esri.com/schedule/845516446
https://userconference2019.schedule.esri.com/schedule/1091003253
https://userconference2019.schedule.esri.com/schedule/150682472
https://userconference2019.schedule.esri.com/schedule/2128122041

Questions?




Please Share Your Feedback in the App

Download the Esri

) Select the session Scroll down to Log in to access the Complete the survey
Events app and find 7 : « "
you attended Survey survey and select “Submit
your event
ﬂsri events Q = Schedule Q
»"«HE‘.\:P- y ) < |T TECHNICAL W
) lArc(;(ljs API for JavaScript: An ArcGIS Data Reviewer: An Introduction Title and Description Consistent with Content

ArcGIS Apps for the Field: An Introduction nfo

Esri User
Conference

July 8-12,2019
San Diego, CA

Poor Excellent

o Well Organized/Clear Presentation

Share your thou - H

Add Reminder

ArcGIS Data Reviewer: An Introduction

Jul 10, 8:30 AM - 9:30 AM

m|

ArcGIS Enterprise: Creating Sites
and Pages

Esri Petroleum GIS Poor Excellent
Conference

May 15-16,2019
Houston, Texas

July 09, 08:30 AM - 09:30 AM

Public Speaking Skills

Poor Excellent

ArcGIS Enterprise: The Road Ahead

Esri Southeast User
Conference

ArcGIS Excalibur: Experience the Value
and Power of Imagery through the Web...

The content of the workshop was relevant to




