


Batch Geocoding
Finding Locations From Descriptions 4 8 Geocoding Tools

-~ -
Create Address Locator

- - = -
Create Composite Address Locator

- Public and private organizations depend on geocoding 8\ Geocode Addresses
Rebuild Address Locator
- Addresses hard to control as a data type Rematch Addresses
. . ) o Reverse Geocode
- Spatial enablement of data often comes late in the data lineage Standordine Addresses

- ArcGIS supports Batch Geocoding in this situation

Core geoprocessing tool with local or service based locators Publish

Publish this item as a hosted layer.

Title:

Publication of portal items

Esri premium Apps (Insights for ArcGIS, Maps for Office)
Custom Apps or geoprocessing tools calling the REST API
Partner apps calling the REST API

TestData

Locate features using:

(O Latitude/Longitude @ Address (O None, add as table
Cour

United States | ¥
Review the field types and location fields. Click on a cell to change it.

Field Name Field Type Location Fields







Geocode Addresses

Core Geo processing Parameters | Environments
Input Table
USA_Addresses_250K_Sort

° Table Input Input Address Locator

USA.loc

- CSV, XLSX, GDB tab|eS Input Address Fields Multiple Field

Field Name Alias Name

- Locator Address ADDRESS
- Local and Server locators

City CITY

Region

Posta

- Pro has better performance than ArcMap ot et e
_ Memory headroom Geocode_Result
- Can use > 2GB data cache

4 «/ Geocode Addresses
Completed successfully

Start Time: Monday, June 13, 2016 3:59:43 PN
Executing Geocode Addresses...
248175 Matched (99.27%)

8 Unmatched (©.00%)

1825 Tied (B.73%)

Average speed: 1812316 (records/

iday, June 13, 2016 4:1 'M (Elapsed Time: 14

5)




ArcGIS Online Batch Geocoding

Create Iltem Content

Add CSV Layer

Locate features using: Latitude/Longitude (&) Address

Country: United States

- Interactive Workflow
[tem from my compu‘ter @
- Ad d CSV Layer to We b M ap Review the location fields Add an item from your computer.

Field Name

- Limited to 1000 Features oo

o ) Title: TestData
Singleline

- Can be saved as a feature service pemo x

v| Publish this file as a hosted layer

. Ad d Ite m & P u bl iS h WO rk-ﬂ OW (Adds a hosted layer item with the same name.)

Use: Latitude/Longitude (&) Address Table

Upload CSV Item Country: | United States -

Review the field types and location fields. Click on a cell to change it.

P u bl IS h I m m ed iate |y Or Iate r Field Name Field Type Location Fields

- Unlimited Feature Count o o o
- ...Web Map displays 1000 only

Time Zone: | (GMT 0:00) UTC v @

...ArcGIS Pro displays any number i
CANCEL




Add CSV Layer

Locate features using: () Latitude/Longitude (&) Address

Country: United States

i 95 ; 2
[tem from my computer @ - : ernaod

; Landng |
Review the location fieldd ! S SEH
Add an item from your computer. y Cross, e e .
Field Name ” A { P\ Hicks
TestData.csv ’ v
OBJECTID 2 g b i

o ’ TestData
Singleline
Bayonre

|Demo x| 4 ! ’
— o ® 0 i
— . 1614 .
¥| Publish this file as a hosted layer 2N R

(Adds a hosted layer item with the same name.)

Use: Latitude/Longitude (@ Address () Table

|
Country: | United States -
Review the field types and location fields. Click on a cell to change it.

Field Name Field Type Location Fields
ADDRESS String Street

CITY String City ] CSV tO Layer

STATE String State

/1P String 1P

Time Zone: | (GMT 0:00) UTC

ADD ITEM CANCEL




Maps for Office

Microsoft Excel

From
ArcGIS

Add data

Spreadsheet to Map

Slides
Analysis

Add data from my spreadsheet

Verify the recommended mapping optio
o Location 1
Aldress

onfirm loca

Heat Map

160 service credits of 64,651 available

Confirm options

o edit symbol or label

LABEL
CA

X
FL
NY

358
318
260
217
178
175
164
158

Credit usage: 160
Credits available: 64,651

Rotate symbols (degrees)

Transparenc
O pon't show me confirm options again P ¥

Overall

COUNT

E+ é@ 7

Enrich

r
Data s

Style

: Design

=

X
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ouston
io.
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B W &
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Contents From From Enrich

Excel ArcGIS Data
Add data

Layer style

t

Share Share Create Copy
Map Layer Slide Map

Analyze Share

WISCONSIN

$B$L:SES4001 by STATE

Choose another style

LABEL COUNT mm
CA 358

X

FL

NY

PA

MISSOURI

L ARKANSAS
OH 164
NC 158
Rotate symbols (degrees)
Transparency

Credit usage:
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How Does It Work In Pro?

Geocoding

Pro ships with default locators
- XY provider for coordinate and grid handling
- Esri World Geocoder (requires internet)

Locate pane defines available locators
- Add more to your project

Build your own locators
- Locators built in Pro or Desktop 10.x work

64bit memory headroom improves performance

Future release will support World service Category filtering
- Specify the type of address or feature found

Locate

Locate | Settings
Locate '.’,E} Enable Use
Provider Suggestions

XY pro \.-'idir

‘g Esri World Geocoder

Locate

Locate | Settings

Locate (+) Enable Use
Provider Suggestions

~ XY provider
£ 7P .

£ Esri World Geocoder

2 USAloc




Your Data

Tabular Presentation Affects Quality & Performance

- Language doesn’t matter
- Esri Locators understand multiple languages and transliteration

- Build your locators in your language(s)
- Languages should not be mixed within a record - duplicate reference data per lan

Pt
1N

- You don’t always have control over data schema or quality
- You can use any supported tabular format: CSV, Excel, dBase, Database..
- Varying input fields can frustrate downstream Geoprocessing
- Consider ETL work to get your data into consistent shape, it will live fo

- If your data allows, map fields to the Multiple Fields locator ing

- If not, make a SingleLine field
- AddressLinel, 2, 3 etc. concatenated with space separator
- In Geoprocessing terms: Table to Table


https://developers.arcgis.com/rest/geocode/api-reference/geocode-coverage.htm

Your Data

Singleline

Singleline

7801 NW COUNTY ROAD 235 ALACHUA FL
1550 W BERRY ST FORT WORTH TX 76110

- Making a Singleline Field |
Erhc e O e—
|

’ 5401 GLENVIEW LN SAINT CLOUD MN 56303
You don’t need a fancy ETL workflow
: 20900 LAWRENCE 1166 VERONA MO 65769
- Use the Table to Table Geoprocessing tool 430[1 S RIVER RD WEST SACRAMENTO CA 95691
201 14TH ST W GLENCOE MIN 553:
1201 S UNION AVE CHICAGO IL 60607
4000 W 161ST ST CLEVELAND OH 44135
|2 SYCAMORE ST NEWPORT R! 02840
501 E LARCH ST LIBBY MT 63923

# | Add Input

Available fields:

Name
C:\Temp\UC2016\Scratch.gdb\TestData.OBJECTID
C:\Temp\UC2016\Scratch.gdb\TestData C:\Temp\UC2016\Scratch. gdb\TestData. ADDRESS
b C:\Temp\UC2016\Scratch.gdb\T estData. CITY
- C:\Temp\UC2016\Scratch.gdb\TestData.STATE
Ad d In p ut FI EI : C:\Temp\UC2016\Scratch.gdb\TestData.ZIP
Delete

Input Rows

Output Location
C:\Temp\UC2016\5cr{ Output Field Properties

Output Table (=S Singleline
TestDataSingleline Alins: Rename

Singleline

Expression (optional) — Merge Rule

3166 WATERGATE PL INDIANAPOLIS IN 46224
2[]5[]0 9TH AVE E SPANAWAY VWA 98387

TUU MURDOCK RD NE FORT PAYNE AL 35967
9[]4 N 143RD CIR. OMAHA NE 68154

134 CUSTER ST STAMFORD CT 06902

53901 EIBECK LN WEST HARRISON IN 47060

1[]0 S MARTIN L KING BLVD LAS VEGAS NV 83106
2?'0[] E ADDBE ST MESA AZ 85213

1‘10‘1 ALMAC DR DULUTH MM 55810

Properties Pererti 25...
Field Map (optional) Length
El--P.DDF\’.ESS [:TE!)!I:] Allow NULL values
[-CITY (Text)
- STATE (Text)

Merge Rule:

Delimiter:




Geocode Addresses

Core Geoprocessing

Parameters
Input Table
o Table Input USA_Addresses_250K_Sort
; . Input Address Locator
- Views, Selections not honored USA.loc
_ WatCh thlS When USing AfCGlS Online Input Address Fields Multiple Field
Field Name Alias Name
- Runtime Properties Are Used Address ADDRESS
City CITY
- Data Cache Memory : g
legion
- Thread Count posta
- Match Score Threshold \ Sutput Teatuye Dlass

Geometry from XY Display Fields

4 +/ Geocode Addresses
Completed successfully

- Pro has better performance

0.73%)

- Supports larger data cache than 10.x (>2GB) Average (peed: 1461665 (records/hour




Core Geoprocessing Recommendations #1

Batch Geocoding With Local Locators

- Use File Folder storage for locators = ol . |
- ArcGIS 10.4 deprecated Geodatabase storage | ' | "5
- ArcGIS Pro enforces file folder storage N
- Use Solid State Disk for Locators

- Specify Data Cache Size as large as practicable
- Locator data is decompressed into RAM to this limit

- Pro and Background Geoprocessing can use enough RAM to hold an
- OR...

- Esri can supply completely uncompressed StreetMap locatc
- Faster startup, faster processing



Core Geoprocessing Recommendations #2 B

L ever ag e Th r ead S Presort input table by (fields) State; City; ZIP

Presort cache size (number of records) 10000

NMumber of threads (file folder locators ... Auto
Maximum number of candidates 200
Maximum number of perfect candidates 200
Search timeout

- File-based locators can leverage available cores by means of threading

- Set Number of Threads to Auto for single locators
- System will use one less thread than it sees CPU cores

- Composite locators can use multiple threads too
- No Auto option, threading properties of member locators are ignored
- Has to be enabled in the .LOC file that defines the composite
- Spread the thread count amongst member locators by expected workload



Recommendation #3 - Sort Strategy

Use the Locator Batch Presort Property

Locators are spatially organized and accessed
Descending spatial extents (State, City, ZIP)

Batches are chunked behind the scenes
If you mix zones per chunk it is expensive
Sort your data by all zone fields

Geocoding Addresses...

Matched: 39102 (99%)

E Tied: 249 (1%)

Unmatched: 0 (0%)

Estimated completion in 10 minutes (10:43:07 AM)

Average speed: 1,310,000 records/hour

Cancel

D ach e 488 MB
Presort input table by (fields) State; City; ZIP
Presort cache size (number of recor 2500

| 87ja
. nh._. TAMARACK DR

' -
351600 SPAHR AVE

. 4|55400 PREVET CT

| 295 4151 PO BOX
l
| |  207[2200URSULAAVE  |HOMER  |AK  [99603 |
| |  298[200STERUNGHWY  |HOMER  |AK  [99603 |
| | 29951000 TRALMOUNTANRD  |HOMER  |AK  [99603 |
| 300{4047MANST ___ [HOMER ___|AK __ [99603 |



How should Geocode Addresses Perform?

Tuned Data and Locators

USA Composite, Tuned, 2GB Cache
SSD, 8 Cores, 16GB RAM

1 Million USA Nationwide Rows
Sorted Table, Multiple Fields

Performance OK but 10.x decays 40%
- Started out at 1.5M/hr
- Pro better

What is a good speedup strategy?
- Embarrassingly parallel problem

Geocoding Address

E5...

Geoprocessing
Geocode Addresses

Parameters | Environments
Input Table
USA_Addresses 1M _Sort
Input Address Locator

USAloc

Input Address Fields Multiple Field
Field Name Alias Name
Street or Intersection ADDRESS
City or Placename CITYy

State

Z1P Code

1, Output Feature Class
USAIM_Result

|:| Dynamic Qutput Feature Class

4 +/ Geocode Addresses
Completed successfully

Executing Geocode Addresses...
9368088 Matched (93.
52069 Unmatched (5.21%)
11123 Tied (1.11%)
{records/hour)

, 2017 11:44:31 AM (Elapse

ed

Time: 1 hours




Address Locator Properties

About the locator

Reference data tables

Place name alias table

Input address fields

Outputs
Geocoding options Presort Input Table
= performance

Data cache size 1024 MB Input Address Sort order:

Presort input table by (fields)
ree

Presort cache size (number of records) 50000

Mumber of threads (file folder locators ... 2
Maximum number of candidates 200
Maximum number of perfect candidates 200
Search timeout 1 seconds

Locator Properties
Geocode Addresses

Presort input table by (fields) <More>
The sorting order by specified field names in the input table.







= B3 SubprocessGeocoding

S p I itti n g YO u r M aC h i n e = & SubprocessGeocode.tbx

& SubprocessGeocode

Chunk Geocoding Using Python’s Subprocess Module I SubprocessGeocode.py

IF Worker.py

= 3 job_hymoch.gdb
job
[ job_result

Master Script Tool £ job_unsorted

SubprocessGeocode Hi b__ﬂfl’C)C'-l".‘ .gdb
job

Worker Script job_resut

E=l job_unsorted

- c = 3 job_nodlg0.gdb
IS th IS a gOOd Idea? Dc\osethls dialog when completed successfully - iEanD 979

Geocoding Addresses...

[ job_result

Demo and Discussion job_unsorted

= 3 job_tvgrjy.gdb
job

C:\Temp\UC

: ' g
job_result ' e
E3 job_unsorted .
= L3 Scratch.gdb .
Waiting for ge ode commencement: Wed Jun 15 10:31:22 2016 IE Geocode Result 1 \
146 (1%) Waiting for ge cmpleticn... Wed Jun 15 10:31:24 2016 TestData _ _ \
Lo d 4000 recor -om 20000 input... E5 TestDataSingleline ‘
— 12000 records 20000 input... |
o
1274 (6%) - 20000 input... ‘.\ \

records per hour

Succeeded at Wed Jun 15 10:
Av@age speed: 500,000 records/hour

Script tool creates workspaces, splits the job, runs concurrent geocoding and merges r



Splitting Jobs

Concurrency

- Multiprocessing Examples
- Data Interoperability & ArcGIS Online
- Custom Script Tool & Enterprise

Reader Feature Types Multiprocessing

A

Data Flow Log %

[

@)D‘ <All> ‘@’MWorkspaceRunner @MWorbwe...SuccwM {é}(@
>
>

(P succeeded (b Logged =
(P Falled
[_F Summary

Read CSV | Geocode Write Job

( ArcGISOnline BatchGeocoder (1)

(b hopaots -

Geoprocessing

® BatchSMPGeocoder
Parameters | Environments

GeocodeService
http://boris.esri.com:6080/arcgis/rest/services/USA/Geocode® -

Input Table

TestData - &
Concurrency 8 -
Batch Mode

Multiple Fields -
Address Field

ADDRESS <

Neighborhood Field

City Field
CITY -

Subregion Field

Region Field
STATE -
Postal Field
Zp -

PostalExt Field

Category Filter @
Address <

Output Spatial Reference

4326 -
Output Feature Class
TestData_BatchSMPGeocoder i

> + BatchWorldOnlineGeocoder
Completed successfully




Truly Parallelized Batch Geocoding

Cl | en t-SeI’VGI’ AI’C h IteCtU I'e GeocodeService

http://boris.esri.com:6080/arcgis/rest/services/USA/Geocode® -

iput Table
- ArcGIS Pro custom script tools S

- Python module concurrent.futures Sl
- Leverage Geocode Server instances S

- REST API call geocodeAddresses Gty it

- Server or Portal subregion ied

- StreetMap Premium or World Geocoder for ArcGIS :TATIE:IZ’

zw

Input is read in zone field sort order

PostalExt Field

Chunks of 1000 rows sent

Address

Number of concurrent chunks = instance count

Output Spatial Reference
4326

Ch u n k proceSSi ng interleaved Output Feature Class

TestData_BatchSMPGeocoder

-, - . .

Scales linearly with service instance count

> + BatchWorldOnlineGeocoder
Completed successfully



http://www.arcgis.com/home/item.html?id=e57a7f9b15de428ea33c62e00bfb2332

File Edit View Readers Transformers Writers Run Tools Help

PE 284X 000 R|OQE w4 «oF D2 SHFEBOM e =

Navigator
I B BatchTranslate [PATH]
I F Transformers (2)
B Bookmarks
4 & User Parameters (2)
b & Published Parameters (2)
&3 Private Parameters
Tool Resources
4 Emul Parameters Reader Feature Types |
(@ Name: <not se )
(@ Password: <not set>
> [@ Description
(& Translation
(& Logging
(@ Reader/Writer Redirect
(@ Scripting
Q Workspace Search

Transformer Gallery

Translation Log

Q Search Results
& Browse FME Hub...

Multiprocessing
Data Flow

WorkspaceRunner

= =70

Custom GP
Demo

Subprocesses
Data Interoperability
Custom Script Tool






Geocode Locations from Table

On-Premises Map Viewer

- A new Map Viewer Analysis tool for geocoding large Perform Analysis
tabIeS Iocated on your Portal * Summarize Data

¥ Find Locations

- Recommended way to geocode large tables quickly

E’;{E Find Existing Locations

- Returns all output fields from the geocoding service
E:HE Derive Mew Locations

- Works using geocoding services that are federated S Find simiar Locations

with your portal
- Including Esri's’ World Geocoding Service and Locator »

Services hosted by your organization

B

— ¥  Geocode Locations from Table
]

- Allows your administrator to optimize geocoding

- Administrators can configure the system to deliver
performance and manage load




Geocode Locations from Table
Large Batch Geocoding in ArcGIS Enterprise

- Supports multiple input formats
- CSV
- XLSX
- Portal table

- Geocoding jobs run asynchronously in the background

- Supports multiple output formats and writes

geocoding results to the portal
- CSV

- XLS

- Feature Layer

EH . iy
g_ll Geocode Locations from Table & ©

o Choose an input table

Address380-Address380

o Choose a locator

Esri World Batch Geocoder
Country | World

Select Data Fields

Single Field Multiple Fields

Locator Inputs Data Fields
Address address
Neighborhood Not Used
City city
Subregion Not Used

Region state

e Choose an output format

Cc5v

o Result layer name

Geocoded Results for Address380-Address38

Save result in | publisher

RUN ANALYSIS




@ about [Z] Content (= Legend
Contents

00 XLSX
00 XLSX xlsx

®E |~

» (D Topographic

Portal
Geocodin

Geocode Locations from
= BiR Table in action

: o
0 500 1000mi T & BOLIVIA
iy

VENEZUELA
CU(%MBIA

AMAZON BASH




Configure “Geocode Locations from Table’y

Geocoding
Service
Instances

\
-

Esri Confidential



Configure “Geocode Locations from Table” gy

How to Publish locators and add
them as Utlility Services

Set the number of threads per
geocoder via the Sharing API

Scale the GP Service based on
server resources via Server Manager

Learn more at the Configure Portal to

Geocode Addresses online help

Esri Confidential

Manage Services OGC Services KML Network Links Sharing

Folders Publish Service | | £#

AL [ ]
Site (roat)

ing asynchronous batch geocoding capability in
i Hosted
i System

| Utilities e

FLN g x

\N

s Q

Marxi
y Service)

e Geometry us pplication developers to perform geometric calculations to
su uerying, a d editing operations from client applications.

ns

ns

ax ance:

"url™ : "https://geoco
"morthLat"” :
"southLat" : "Ymin",

stlon™ @ "Xmax",

westLon™ : "Xmin™,

"mame"” : "Esri World Geocoder",

"suggest™ : true

"url™ : “https://machine.domain.com/s r/rest/services/Locators/USA/GeocodeServer”,
"name” : "Streetmap Premium USA Geocod

"placeholder™ : "Find address or place”,

"singleLineFieldName"” : "SingleLine™,

"batch" : true,

"placefinding” : true,

"suggest" : true,

"zoomScale" : le@ee, )
"numBatchThreads" : 4 Configure ThreadS

Documentation


http://pro.arcgis.com/en/pro-app/help/data/geocoding/sharing-a-locator-to-your-portal.htm
http://server.arcgis.com/en/portal/latest/administer/windows/configure-portal-to-geocode-addresses.htm#ESRI_SECTION1_8D6B8E852C3F46FBB3783EA1841AD276
http://server.arcgis.com/en/portal/latest/administer/windows/configure-portal-to-geocode-addresses.htm#ESRI_SECTION1_171E58C6021D4AC2B38AB9969EAC0683
http://server.arcgis.com/en/server/latest/publish-services/windows/tuning-and-configuring-services.htm
http://server.arcgis.com/en/portal/latest/administer/windows/configure-portal-to-geocode-addresses.htm

(Elapsed Time: 28.73 seconds)

"url™ : “https://geocode.arcgis.com/arcgis/rest/services/World/GeocodeServer”,
"northLat"™ : "Ymax",

" "¥min",

(Elapsed Time: 2 minutes 21 seconds)

"o "Xmax",
"westLon™ : "Xmin",
"name” : "Esri World Geocoder”,

"suggest" ! true

» -.
"url™ : "https://machine.domain.com/server/rest/services/Locators/USA/GeocodeServer”,
"name” : "Streetmap Premium USA Geccoder™
" :

placeholder™ : "Find addre r place”,

"singleLineFieldName” : "SinglelLine”,

"batch"™ : true,

e Configuring Parallelized Batch
e T Geocoding

" 1Scale”
"numBatchThreads" : 4




Future Work

Large Batch Geocoding in ArcGIS Pro

- Adding a Pane in a future release of Pro

- Supports geocoding Portal tables using Portal locators

- Will support categories and source countries

Geoprocessing

Parameters | Ervironments

Input Table

customers.csv

Input Locator
Atlanta

Field Mapping
Locator Inputs ()
Street
City
State

Zip

Output Name

;"«'.tlanta_g eocoded

Country ()

Category 'IE:'

© Geocode Locations from Table

Data Inputs
Address
Mot Used
Mot Used

Pastal




Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

Select the session
you attended

Schedule Q

JuLy TUE
July 8-11,2017 1
San Diego, CA

Lk

ArcGlIS Pro: Mapping and
Visualization

2017 Esri
Business Summit

July 9-11,2017
San Diego, CA

Esri
User Conference
VIS Building Your Indoor GIS: CAD and
July 0-14,2017
San Diego, CA BIM Import
ALLEVENTS

Scroll down to
find the survey

¢ i
ArcPad - An Introduction

SDCC -Room 32 A

Add Reminder

Jul 11, 8:30 AM - 9:45 AM

SDCC-Room 32A
SDCC

DESCRIPTION

This session will provide an overview of
ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new

Complete Answers
and Select “Submit”

ay

¢ ArcPad - An Introdu... m

FEEDBACK

Title and Description Consistent with
Content

The content of the workshop was relevant
to my work



Questions?







