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Topics

- ArcGIS Network Analyst extension and concepts

- Network analysis using ArcGIS Online

- Network analysis using ArcGIS Desktop

- Network Analyst Python Module (arcpy.na)
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Network Analysis using ArcGIS Online services

- Ready-to-use services published by Esri that are
run in an Esri-administered cloud infrastructure

ArcGIS

- Requires ArcGIS Online subscription with service e

credits

= E3 World
= @ ClosestFacility
#, FindClosestFacilities

- No need to have an Network Analyst Extension = ® LocationAllocation

“, SolvelocationAllocation

. = ¥ Route
I I C e n S e - #, FindRoutes

= 8 ServiceAreas
“. GenerateServiceAreas

= _l_.JtiIities | L_
- No need for your own street data modeled as a =@ veniceRoutingFrovlem
network dataset 2@ VendeRoutingProblemync |

% EditVehicleRoutingProblem
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Using Online services from Python

import arcpy
import time

- Import the appropriate toolbox
passing the credentials

- Include credentials in the script

- Store credentials in ArcGIS
Server connection file cee

s

- Use the token of the user signed |
into ArCG IS Des kto p #Check the status of the result object ew 8.5 seconds

#until it has a value of 4(s eeded) or greater

rvicedreas { .format{username, password)

Use an alias when importing

while result.status
time.sleep(@.5)

° Ca” the geOproceSSIng tOOI - e . EreturnedFr‘amthetnol
from the imported toolbox i v scares e it s

when running the tool"

e to a local geodatabase
save (output_serwv:
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http://desktop.arcgis.com/en/desktop/latest/guide-books/extensions/network-analyst/itemdesc-generate-service-areas.htm#C_GUID-B19261F4-A351-419F-BD1E-8D00E6F267A7
http://desktop.arcgis.com/en/desktop/latest/guide-books/extensions/network-analyst/itemdesc-generate-service-areas.htm#C_GUID-B19261F4-A351-419F-BD1E-8D00E6F267A7

'"'This tool creates service areas around points u

import os
import sys

import time

import arcpy

ldef import_service(service name, username="", pass
'""Imports the service toolbox based on the spe

#Construct the connection string to import the
if username and password:
: tbx = "http://logistics.arcgis.com/arcgis/s
elif ags_connection_file:
i tbx = "{@};{1}".format(ags_connection_file,
elif token and referer:

tbx = "http://logistics.arcgis.com/arcgis/s
else:
: raise arcpy.ExecuteError("No valid option s

ﬁImpnrt the service toolbox
tbx_alias = "agol"
arcpy.ImportToolbox(tbx, tbx_alias)

return getattr(arcpy, tbx_alias)

main():
"' 'Program entry point''’



Network Analysis using ArcGIS Desktop

=L ] Network Analyst Tools.tbx

4 Network Analyst Tools

- Perform network analysis by
running one or more
geoprocessing tools from the
Network Analyst Tools toolbox

- Requires ArcGIS Network
Analyst Extension license.

- Need your own street data
modeled as a network dataset

= & Analysis
“, Add Field to Analysis Layer
Add Locations
lculate Locations
py Traversed Source Features
Directions
Make Closest Facility Layer
Make Location-Allocation Layer
Make OD Cost Matrix Layer
Make Route Layer
Make Service Area Layer

Make Vehicle Routing Problem Layer

Solve

» Update Analysis Layer Attribute Parameter

= & Network Dataset
#, Build Network
#, Dissolve Network
=& Server
5 Find Closest Facilities
5 Find Routes
5 Generate Service Areas
5 Solve Location-Allocation
", Solve Vehicle Routing Prablem
Update Traffic Data
%, Update Traffic Incidents
=& Turn Feature Class
%, Create Turn Feature Class

Increase Maximum Edges
Populate Alternate ID Fields
Turn Table To Turn Feature Class

v Update by Alternate ID Fields
“, Update by Geometry

4 & Analysis

s

s
s
s
s
s
s
s
s
s
s
s

Add Field to Analysis Layer
Add Locations

Calculate Locations

Copy Traversed Source Features
Directions

Make Closest Facility Layer
Make Location-Allocation Layer
Make OD Cost Matrix Layer
Make Route Layer

Make Service Area Layer

Solve

Update Analysis Layer Attribute Parameter

4 {-. MNetwork Dataset

s

s

Build Network

Dissolve Network

4 £ Turn Feature Class

s

Create Turn Feature Class
Increase Maximum Edges
Populate Alternate ID Fields
Turn Table To Turn Feature Class

Update by Alternate ID Fields

Update by Geometry



Network Dataset

rail skation

rail ling

street

Transportation
Network

bus station

Data Model

Geodatabase

HE

Network Dataset

Shapefile

StreetMap
Tt

Network Analysis with Python



Where do you get street data?

- Free data
- TIGER

- Community data
- OpenStreetMap
- OSM to NDS tools

- Your data

- Vendor data Tom'rom'"w?

- Street data processing tools
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http://52north.org/downloads/category/77-osm2nds
http://www.arcgis.com/home/item.html?id=755f96fcde454ece8f790fecb3e031c7

Network Analysis Layer

- Composite layer configured for a specific
solver.

- Stores analysis properties, inputs, and
outputs from the solver

- Contains Network Analysis Classes that
store Network Analysis Objects

Network Analysis Layer

Network Analysis Class

 Network Analysis Object

e

= Point Barriers (1)
= Restriction (1)
€3 Graphic Pick 3
Added Cost (0)
= Lime Barriers (1)
= Restriction (1)
= Graphic Pick 4
Scaled Cost (0)
= Polygon Barriers (0)
Restriction (0)
Scaled Cost (0)
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What is the Network Analyst Module?
- Simplify access to Network Analyst functionality from Python

=N - | Network Analyst Tools.tbx
= & Analysis
 Add Field to Analysis Layer
Add Locations
Calculate Locations
opy Traversed Source Features
Directions
. Make Closest Facility Layer
% Make Location-Allocation Layer
» Make OD Cost Matrix Layer
Make Route Layer
w Make Service Area Layer
MMake Vehicle Routing Problem Layer
Salve
., Update Analysis Layer Attribute Parameter
= & Network Dataset
uild Netwaork

arcpy.na

#, Dissolve Network
= & Server

ind Closest Facilities
ind Routes
Senerate Service Areas
! Solve Location-Allocation
. Solve Vehicle Routing Problem
Update Traffic Data
., Update Traffic Incidents
= & Turn Feature Class
reate Turn Feature Class
ncrease Maximum Edges
Populate Alternate ID Fields
. Turn Table To Turn Feature Class
Update by Alternate ID Fields
» Update by Geometry

=] lﬂ] Metwork Analyst module
El What is the Network Analyst module?
= @
estFacilitySolverProperies
LocationAllocationSolverProperties
NAC FieldMappings
FieldMap

[E] 0DCostMatrixSolverProperties

] RouteSolverProperties

] ServiceAreaSolverProperties

] StreetDirectionsProperties

=] TravelMode

[£] VehicleRoutingProblemSclverProperties

= I Functions

[E] CheckintersectingFeatures

=] GenerateDirectionsFeatures

[£] GetNAClassNames

=] GetSolverProperties
GetTravelModes

=] ListDirectionsLanguages

[E] ListDirectionsStyleNames

arcpy.Describe

= | Describing data

Bl Describe]

= U0 Describe properties

[E] Network Analyst Layer properties
@ Network Analyst Layer properties
[E] Network Dataset properties
N& MNetwork Dataset properties
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Network Analyst Module

- Support editing analysis properties of
network analysis layers
- No need to re-create layers
- Speeds up execution
- Simplifies script logic
- Automate workflows from Python window

Provide helper functions and classes to
easily use Network Analyst geoprocessing
tools from Python

= W Network Analyst module
@ Whatis the Network Analyst module?

= U Classes

5] ClosestFacilitySolverProperties

B LocationAllocationSolverProperties

E] NAClassFieldMappings

5] NAClassFieldMap

@ ODCostMatrixSolverProperties

B RouteScolverProperties

=] ServiceAreaSolverProperties

5 StreetDirectionsProperties

@ TravelMode

E] VehicleRoutingProblemSolverProperties

= U] Functions

£] CheckintersectingFeatures
=] GenerateDirectionsFeatures
E] GetNAClassNames

] GetSolverProperties

5] GetTravelModes

= ListDirectionsLanguages

=] ListDirectionsStyleNames
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Network Analysis Workflow

1. Make or Edit Network
Analysis Layer

2. Add locations to one or
more Network Analysis
Classes

3. Solve

4. Use the results

B a Metwork Analyst Tools

[= & Analysis
d Field to Analysis Layer
dd Locations
late Locations
opy Traversed Source Features
irections

= @ Data Management Tools
= %‘: Features
4'l-r:-;;;::, Copy Features

SRS al

5 and Table Views

%, Save To Layer File

Fu

n
Get

s
SolverProperties
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Editing Network Analysis Layer Properties

- Edit analysis layers using functions and classes in arcpy.na module

- Common Steps
1. Get reference to a network analysis layer object
2. Get the solver properties object
3. Update the properties

bxd = arcpy.mapping.MapDocument ('"CURRENT")
naLayers = [layer for layer in arcpy.mapping.ListlLayers (mxd) if layer.isNetworkAnalystLayer]
for layer in nalayers:

solverProps = arcpy.na.GetSolverProperties (layer) o

if solverProps.solverName == 'Service Area Solver':
solverProps.useHierarchy = True — °
solverProps.defaultBreaks = [1,2]
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Using Network Analyst GP tools from Python

- Helper classes for complex parameter types

- Easily specify field mappings in Add Locations tool by using
arcpy.na.NAClassFieldMappings

- Write scripts that work across ArcGIS language versions

- Avoid using localized strings in scripts such as sublayer names by using
arcpy.na.GetNAClassNames

ArcGIS 10.0
polygonBarriersNAClass = "Polygon Barriers"

barrierFieldMappings = "Name # Precipitation; BarrierType # 1; " + "Attr %s %s #" % (impedance,

scaleFactorField)
arcpy .AddMessage ("Loading weather polygons as scaled cost barriers")

arcpy.na.hddLocations (routelayer, polygonBarriersNAClass, weatherPolygonLayer, barrierFieldMappings)

naClasses = arcpy.na.GetNAClassNames (routeLayer)
polygonBarriersNAClass = naClasses['FolygonBarriers']

barrierFieldMappings = arcpy.na.NAClassFieldMappings (routeLayer, polygonBarriersNAClass, False,

arcpy.ListFields (weatherPolygonLayer) )
barrierFieldMappings|['Name'] .defaultValue = "Precipitation”

barrierFieldMappings|['BarrierType'] .defaultValue = 1

barrierFieldMappings['Attr ' + defaultImpedance] .mappedFieldName = scaleFactorField
arcpy .AddMessage ("Loading weather polygons as scaled cost barriers")

arcpy.na.AddLocations (routelayer, polygonBarriersNAClass, weatherPolygonLayer, barrierFieldMappings)
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rcGIS Pro differences in arcpy.na

d ArcGIS Desktop uses Python 2.7

ross both versions of Python
statements

module

#Get the layer object for the output polygons.
if hasattr(service_area_layer, "listlLayers™):
#When using ArcGIS Pro, get the polygons sub layer using the listlLayers

#method on the service area layer object

polygons_layer = service_area_layer.listLayers(polygons_layer_name)[9]

else:

#When using ArcMap, get the polygons sub layer using the ListlLayers function in the mapping module
polygons_layer = arcpy.mapping.ListlLayers(service_area_layer, polygons_layer_name)[0]
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http://pro.arcgis.com/en/pro-app/arcpy/network-analyst/migratingfrom10xarcpynetworkanalyst.htm

""'This tool creates service areas around points us

import os
import sys

import arcpy

Edef main():
'"'Program entry point

#Check out the Network Analyst extension licens
arcpy.CheckOutExtension("Network™)

#Get the name and version of the product used
install_info = arcpy.GetInstallInfo()
product_version = "{@} {1}".format(install_infc

##Setup inputs

#Use the Stores feature class in a file geodata
cwd = os.path.dirname(os.path.abspath(__file
input_gdb = os.path.join(cwd, "inputs.gdb")
facilities = os.path.join(input_gdb, "Stores")
#Use the Streets_ND network dataset in the Tra
network_dataset = os.path.join(input_gdb, "Tra
#Setup other inputs for creating service area
break_values = "2 4 &"

travel modes = ["Driving Time", "Walking Time"
impedance_attribute = "TravelTime"
search_tolerance = "20000 Meters"
service_area_layer_name = "ServiceAreas"




s in _the Network Analyst help

t tools toolbox
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http://esriurl.com/6589
http://desktop.arcgis.com/en/desktop/latest/guide-books/extensions/network-analyst/about-the-network-analyst-tutorial-exercises.htm
http://desktop.arcgis.com/en/desktop/latest/tools/network-analyst-toolbox/an-overview-of-the-network-analyst-toolbox.htm
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Network Analyst: Network Analysis with ArcGIS Online

Using GTFS Public Transit Data in ArcGIS

1pm

2pm

Navigator for ArcGIS: Technical Preview
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Thank you...

- Please fill out the session survey in your
mobile app

- Select [enter session title here] in the Mobile

App
- Use the Search Feature to quickly find this
title

- Click “Technical Workshop Survey”
swer a few short questions and enter any

€ Agenda

% My Sched B ical

3D Analysis: An Overview
Tue Jul 21 8:30 AM - 9:45 AM

illz Technical Workshop
Survey

Jinwu Ma

Khalid Duri

Jie Chang

3D GIS users are moving beyond
visualization and need true 3D
analvsis to solve problems that
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