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Python

Python is one of the most widely used programming languages. It is free, cross-
platform, easy to learn and interpret, and can be applied to many disciplines.

Python was introduced to the ArcGIS community with ArcGIS 9.0.
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What is ArcGIS API for Python?

• Python library for spatial analysis, mapping and GIS

• Powerful, modern and easy to use

• Powered by Web GIS, with local capabilities

Made for AUTOMATION and DATA SCIENCE



ArcGIS API for Python and ArcPy 

ArcPy

• ArcGIS Desktop

• ArcMap – Python 2.x

• ArcGIS Pro – 3.x

• Mostly geoprocessing

• Some map automation

ArcGIS API for Python

• Script against a portal

• ArcGIS Online or ArcGIS Enterprise

• Python 3.x

• Analysis, Portal Admin, Content Creation, 
Big Data Analysis



Data ScientistsAnalysts

Imagery

Power Users
Developers

Administrators
DevOps

Users, Roles & Group management

ArcGIS API for Python
• What can it do for you?

Your Web GIS

Content Publishers

Script and automate your Web GIS
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How do I get “ArcGIS API for Python”?

• Try it Live! – https://notebooks.esri.com

• ArcGIS Pro 2.1 and later – included

• pip install arcgis

• conda install -c esri arcgis

• docker pull esridocker/arcgis-api-python-notebook

For More Details:

https://developers.arcgis.com/python/guide/install-and-set-up/

https://notebooks.esri.com/
https://developers.arcgis.com/python/guide/install-and-set-up/


Differences between Conda, MiniConda, and Anaconda

Package  & Environment
Management System



Python Jupyter Notebook

• It is a web-based, interactive, computational environment for you to write, 
document, and run code all in one place. 

• Jupyter is a popular open source notebook environment
• Jupyter gets its name from three programming languages: Julia, Python, and R

• The ArcGIS API for Python was developed to make the most of Jupyter’s
functionality. 



ArcGIS + Jupyter = 

Text goes here



Palm Detection using Deep 

Learning In Jupyter Notebook/Lab

Demo



Image Classification vs Object Detection

Image Classification Object Detection



Palm Detection
Input

Deep Learning

Tanga / Kolovai



Palm Detection
Output

Deep Learning



Palm Detection 
Feature To Point

Deep Learning



Deep Learning / Object Detection Workflow in ArcGIS

Trained deep 

learning modelTraining DataTraining Samples

Tagging/Label Prepare Train Inference

Inference results

ArcGIS API for Python
arcgis.learn

module



ArcGIS Notebooks
Introduction



What is ArcGIS Notebooks?

A new capability that lets you create hosted Python notebooks 
using a Juypter scripting environment that has been built into 
ArcGIS.

ArcGIS 
Enterprise

ArcGIS
Pro

ArcGIS
Online

In 2020, ArcGIS Notebooks will be available in…



ArcGIS Notebooks sits at the intersection of ArcGIS and open data science

ArcGIS

Open Source
Python & Data Science

• ArcGIS API for Python
• ArcPy
• Analytics

• Geoprocessing 
• Web GIS analysis
• GeoAnalytics
• Raster Analytics

https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwjyoLbeupfbAhVIba0KHaoIDrgQjRx6BAgBEAU&url=https://galaxyproject.github.io/training-material/topics/dev/tutorials/conda/slides.html&psig=AOvVaw33YqRVO2Yr2bTco7v9XW4D&ust=1527014578543495


Quick tour of ArcGIS Notebooks

Demo



How is ArcGIS Notebooks different than “traditional” Jupyter?

• Built within ArcGIS rather than sitting beside it

• Leverages an integrated UI
• Automatically insert Python snippets

• Quickly access a gallery of samples

• Notebooks as items

• Use ArcPy without ArcGIS Pro

• Centrally manage libraries and packages



Python != Notebooks

Programming 

language. 

There are many ways 

to write and execute 

Python code. 

Computational 

environment.

Could be used with 

other programming 

languages.



Python window

ArcGIS Pro

ArcGIS API for Python

ArcPy

ArcGIS API 

for Python

Python IDE

ArcGIS Notebooks

ArcPy

ArcGIS API 

for Python

ArcGIS Enterprise

ArcGIS Online

Why do we talk about Python and notebooks together?

User managed Jupyter Integrated experience 

within the Web GIS



What does ArcGIS Notebooks provide?
• Ready-to-use scripting libraries

- ArcGIS API for Python

- Mathematical, statistical, and machine learning libraries

- ArcPy

- Python libraries and packages are synchronized across the organization

• A gallery of curated notebook samples

- Samples generated by Esri data scientists, engineers, and analytical teams

- Notebook samples are end-to-end workflows that include all necessary datasets

- Administrative notebook samples included

• One-click access to a new notebook

• Seamless integration with the Web GIS interface

- Access to data and analysis tools in your Web GIS, collaborate and share

• Secure identity-based access

- Read-only previews of notebooks



How do notebooks help people solve problems?

• They tell a story

- Promote transparency and reproducibility 

- Help turn analysis into action

• They allow you to iterate and get feedback quickly because they are interactive

• Help people create more effective models by using spatial data and analysis tools

• Integration with ArcGIS, to promote collaboration and sharing



Essential knowledge
Images and containers



Terminology - Docker

• Docker is a tool designed to make it easier to create, deploy, and run applications by 
using containers. 

• Container – A virtualized workspace that packages up all the code and dependencies a 
user needs to run the application. 

• Not a VM
• Virtual machines virtualize hardware

• Containers virtualize the OS 

• Image – Instructions for Docker on how to setup the container. 
• ArcGIS Notebook Server includes two images:

• ArcGIS Notebook Server Standard

• ArcGIS Notebook Server Advanced

• Customers have the option of creating their own custom images to use with ArcGIS Notebook Server
• Within the product we refer to the Docker images as notebook runtimes

• Within ArcGIS Notebook Server, each user gets one container per notebook runtime they 
have access to.



Conceptual Architecture
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Why do we use Docker?

• Security

• Code isolation 



Who can create and run notebooks?

• Administrators

• Non-administrators will require a custom role

• These are the only people who will see the Notebook option in the 
top ribbon of the portal

• Minimum user type is a Creator

• If a notebook is shared with someone who does not have privileges 
to create and run notebooks they will only be able to:

• View the notebook’s item details page

• Preview the notebook

• Download the notebook



Sample notebooks

https://ess.maps.arcgis.com/home/group.html?id=b023f6eadb3a4c39bf2fc02c062ecda8#content


Samples

• Types of samples:
• Data science and analysis

• Content management

• Administration

• Some notebooks are ready-to-run, others require additional 
configuration

• Notebook samples that use ArcPy require Advanced privileges 

• Some samples require utility services

• Data is included and available for all notebooks  



Administration: Manage inactive 

users

Sample #1
This notebook provided you the workflow for searching through all 
Users in an Organization, and will notify/disable them if they haven't 
logged in for a certain amount of days. This notebook can be a 
powerful tool to automatically manage these inactive users since 
Organizations can become cluttered with many users over time.

GIS Administrator

User1

User2

User3



Administration: Manage inactive 

users

Sample #1

Active User

60 Days

Warned User

90 Days

Inactive User

Inactivate Users Workflow 

Notify DisableNo Action



Data Science: Site Selection / 

Restaurant clusters

Sample #2



Deployment, Setup and Licensing
Images and containers



ArcGIS Notebooks

• In ArcGIS Enterprise at 10.7 we talk about ArcGIS Notebook 
Server

• Server licensing role

• 2 levels: Standard and Advanced

• In ArcGIS Online 2020 we talk about ArcGIS Notebooks 
• There is no server or infrastructure for the customer to setup

• More details to be announced later this year



What’s the difference between Standard and Advanced → ArcPy!

Standard
Advanced

ArcGIS API for Python + 3rd

party Python libraries

(over 175 Library)

Standard + ArcPy libraries



Note: Don’t let the names fool you

• The terms Standard and Advanced only denote functionality 
differences relative to the specific server role.

• ArcGIS Enterprise Standard or Advanced is a prerequisite, 
however:

• An ArcGIS Enterprise Standard customer could choose to purchase 
ArcGIS Notebook Server Advanced

• An ArcGIS Enterprise Advanced customer could choose to only use 
ArcGIS Notebook Server Standard



Windows

Prerequisites 

• HyperV

• Docker Desktop

- Docker must use Linux 
containers

• Docker

- The specific version of Docker 
will depend on the OS selected

• Window Server 2016 
(Standard or higher)

• Windows Server 2019

• Red Hat Enterprise Linux 
Server 7

• Ubuntu LTS Server 16.04 or 
18.04

Operating 
Systems 

• 8 GB RAM
• 50 GB disk space

• 8 GB RAM
• 50 GB on /var directory

Hardware 
Requirements

• Chrome
• Firefox
• Edge

• Chrome
• Firefox
• Edge

Browsers

Linux



Resources

• Website                :   https://developers.arcgis.com/python/

• GitHub repo         :   https://github.com/Esri/arcgis-python-api

• Try it Live!            :   https://notebooks.esri.com

• API Reference     :   https://esri.github.io/arcgis-python-api/apidoc/html/

• Community          :   https://community.esri.com/groups/arcgis-python-api/

• Documentation    :   https://developers.arcgis.com/python/api-reference/index.html

• Object Detection :   https://learn.arcgis.com/en/projects/use-deep-learning-to-assess-palm-tree-health/

https://developers.arcgis.com/python/
https://github.com/Esri/arcgis-python-api
https://notebooks.esri.com/
https://esri.github.io/arcgis-python-api/apidoc/html/
https://community.esri.com/groups/arcgis-python-api/
https://developers.arcgis.com/python/api-reference/index.html
https://learn.arcgis.com/en/projects/use-deep-learning-to-assess-palm-tree-health/


Thank you!

Ziad Siebaa
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