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Spatial Data Science is...
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ArcGIS Pro is a powerful spatial
data science workstation
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Data Engineering

Transform your data with geography




Data Engineering

* Getting your data ready for analysis

* What’s missing?

nat’s wrong?

nat can you add?

S = =

nat should you transform?

The Fun Stuff



Data Engineering Experience Sneak Peak
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Data Engineering

Transform your data with geography




Visualization and Exploration

Make sense of your data



Spatial Analysis

Spatial problem solving




Spatial Data Science is...

@%
Data
Engineering

Visualization
& Exploration

Cf\)/o
AR

Spatial
Analysis

{E)jé

R
Machine

Learning & Al

€6

Big Data
Analytics

Modeling
& Scripting

ot

Sharing
& Collaboration
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Focus on the problem



Spatial Analysis

Demo: Advanced Analysis in Pro




Spatial Analysis

Demo: R-ArcGIS Bridge




R-ArcGIS Bridge

R fluent

programmers

Analysts
problen solving

Stakeholders

interpretation | consuniption

- R Statistical Programming Language

- Powerful core data structures for analysis

- Unparalleled breath of statistical routines

- CRAN: 17000+ packages for solving problems
- Esri: Integration with R-ArcGIS Bridge

o) P ounty3%2C320V X *+ BeH @O :
'_:f]upyter Explore House Prices in King County, ... Last Chackpoint Last Thursday a1 11:59 Al (autosaved) @ Logout

- Access local and remote data i 4 50

- Transform to native R spatial data types: sf, sp, raster package

- Selection and filtering to minimize memory footprint o 1 T e

Le-leaflet(elenentTd
v e

Ways to use:
- Usein R Studio /R
- Make GP tools which can call R

- Jupyter Notebooks with R: conda install r-arcgis-essentials

R Notebooks with Esri Leaflet and ArcPy



Big Data Analytics

Powered by distributed computing



Big Data Connections

 Read directly from collections of datasets in a directory

Delimited files

Shapefiles
Parquet
ORC

» demoBDC 3

Mame

A5 ship_locations

Bus locations _csv
Chicago_crimes_shps
EPA_Ozone_1980_to 2017 _csv
hurricane_orc

lightning

mineplant_parquet
table_parquet

uberTrips_SanFrancisco_shp

Date modified

6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM
6/15/2020 9:19 AM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

A

lightning
[%*] lightning_01_2015.shp
("] lightning_02_2015.shp
(%] lightning_03_2015.shp
[%*] lightning_04_2015.shp
("] lightning_05_2015.shp
(%] lightning_D6_2015.shp
(%] lightning_07_2015.shp
("] lightning_D&_2015.shp
("] lightning_09_2015.shp
(%] lightning_10_2015.shp
(%] lightning_11_2015.shp
[%*] lightning_12_2015.shp



Project Geode  swire

* Bringing spatial analysis and data engineering tools for vector
and tabular datasets to cloud infrastructure that leverages

Apache Spark
 Google Cloud
* Azure

* AWS



Modeling and Scripting

Automate and extend functionality



From Python to Spatial Data Science Workstation

Foundational: ArcPy, Pro, REST API

Growth:

| @@Jupyter
Deep Learning, Python API, C © Notebooks

Environments in
Pro

S® Python API for ArcGIS
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SciPy Stack P
® Python 3 in Pro
Python raster 1; 200

arcpy.da functions °

Background

Geoprocessing ° 1 ’ 02 2
ArcPy
Python Window e 926

~ 855

760
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@& B® ArcGIS Notebool
@ ) @ Deep Learning
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Workstation
°

1,718

Geoprocessing tools

2020



Modeling and Scripting

A comprehensive environment for
automating, modeling and scripting

your workflows and code

Pro components to help you:

- Notebooks

- ModelBuilder

- Python and R script tools
- ArcGIS Python distribution

- Conda Environments

& Spyder (Python 36)

File Edit Search Source Run Debug Consoles Projects

[} @»BBD G
C:\Users\shau7031\Documents\ArcGIS\Projects\test_py\foo.py
O temppy basic.pyt foo.py @

Python Package Manager

Project Environment

arcgispro-py3 -

Add Packages

Python packages let you do more with ArcGIS Pro. The list below in

EL Installed Packages

F Update

[

= AddPackages

Mame.
arcgs

Tools View Help
» BB E F£E & I Cusesshum

Source Console ¥ Object|

# -*- utf-8

import arcpy

arcpy . AddMessage ("woop! ")
4 print("woop!")

5 test 100
7

&} Getlnstallinfo

Definition : GetInstallInfo(product=None)
Type : Function of arcpy module

Getlnstallinfo()

The Getinstallinfo function returns a Python dictionary that contains information on the installation

Variable explorer  Help  Flots  Files

O Comsole /A D mo=
In [2]: arcpy.GetInstallInfo() ~
out[2]:

{'LicenseLevel®: 'Advanced',

‘InstallDir': 'c:\\program files\\arcgis\\pro\\',
‘Installer': 'shau7031',
‘ProductName’: ‘ArcGISPro’,

‘Version': '2.6°,
'SourceDir': 'Z:\\Downloads\\ArcGIS Pro\\2.6 - 23682\\ArcGISPro\\',
‘InstallType': 'N/A’,

‘BuildNumber’: ‘23682°,
'InstallDate’: '3/16/2020',
InstallTime': '0:05:11",

*SPNumber: 'N/A',

'SPBuild’: 'N/A'}

n [3]: v
TPython console _History

4Kite: not running @ conda: pro-spyder (Python 36.9)  Line7,Col1  ASCH LF  RW  Mem83%

Spyder

PrTsauRGH

EXPLORER

/ OPEN EDITORS debug_dem: calculate_point.
GROUP 1 arcpy

arcpy.env.overuriteOutput

(arcpy.da.
, polygon, fie

SCREENSHOT.DEMO (WORKSPACE)
> s t stics within polygon

lectLayerByLocation(poi

counts (arcpy.managenent . GetCount (poin
counts - ©
arcpy.AddError(
9 apr .
debug_demosin
= arcpy. anal
HIN

field names - [stat field.value

-cpy.da.SearchCursor (output_table, [*
¢ nt —format;
* format (ror

arcpy.AddError(e;

calculate_point_statistics(
> OUTLINE [a tParameter(i)

X Python 3.69 64-bit (conda) @ 0 A\ 0 A Test discovery failed - NORMAL -

(arcpy-G

arcpy.da.SearchCurs
append(row[0])

Inspect the geometry via its
rich representation

Visual Studio Code



Building tools and the Python Ecosystem

Once you’ve built a tool or notebook, you can deploy it:
- To a colleague’s machine

- As a web tool, creating a service hosted in your enterprise or ArcGIS
Online

- As a notebook to be run in hosted notebooks or ArcGIS Online

Start with what’s available to you directly, in simple scripts and
notebooks. Build up to more sophisticated models and tools to be
kind to future you, and share your work with others

Model Python

Builder Notebook




Extending Beyond
enena ey O PyTorch

Deep Learning Frameworks Installer @ cilirags

cUDNN ‘ Ceanr Keras

GPU optimized, use with GP tools, arcgis.learn models, and use _ [l ptotiy € ONNX
the frameworks with your own code [ﬁ DASK

Standalone installer with 98 packages

fast.ai

https://github.com/esri/deep-learning-frameworks TensorFlow spaCy

Tie together with the Anaconda ecosystem

ArcPy is now conda installable — just add a product for it
to access for licensing

onda install -c esri arcpy

Use in conjunction with existing data science workflows

https://anaconda.org/esri



Sharing and Collaboration

The power of working together




http://esriurl.com/SpatialDataScienceMOOC
https://learn.arcgis.com/en/

http://esriurl.com/spatialstats

Please fill out a survey below
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