
ArcGIS Pro SDK for .NET: Approaches 

for Pro Extensibility
Uma Harano, Esri Inc.

Matthias Schenker, Esri Switzerland Ltd.

2024 ESRI EUROPEAN DEVELOPER SUMMIT



Session Overview

• Extending ArcGIS Pro

• Patterns and APIs

• Updates and What’s Coming

• Resources



Extending ArcGIS Pro

Options:

• Configure UI through settings, and workflows through Tasks

• Automate using geoprocessing and Python

• Extend with your own custom tools and solutions using the ArcGIS Pro SDK for .NET



User Perspectives

•Many GIS development backgrounds

-Microsoft .NET

-ArcObjects SDK

-New to ArcGIS Pro

-New to ArcGIS entirely

Pro SDK Community Samples in C#



ArcGIS Pro SDK for Microsoft .NET

• Templates and tools for Visual Studio 2022, C# and VB.NET

• Access to the many Pro APIs – Editing, Layout, Map Exploration, etc. 

• .NET Desktop Development – WPF, MVVM, Asynchronous programming, etc.

• Releases are in sync with Pro

Project TemplatesItem Templates



Extending ArcGIS Pro with the Pro SDK

• Add new functionality to Pro

- Create new tools and routines

- Custom controls, panes, settings

• Streamline workflows

- Focus on essential operations

- Tailor the UI for your organization

- Organize ribbon with new and existing tools

- Reduce clicks, repetitive tasks and operations

- Leverage your industry data

• Make Pro your own

- Control the startup UI / UX

- Custom branding

Build new tools to extend ArcGIS Pro

Rebrand ArcGIS Pro



Extensibility Patterns
Add-Ins – Develop new tools and functionality to extend Pro

Managed Configurations – All Add-in capabilities + additional customization of Pro UI / UX

Plugin Datasources – Custom data source integration with Pro

CoreHost Apps – Standalone apps for 64-bit Geodatabase and Geometry access

Editing Add-In Sample Plugin Datasource Sample 



What’s possible with the SDK?

• Content – manage Pro project items and connections to Portal to consume and integrate 

online data

• Device Location - manage GNSS device connections, visualize device positions and collect 

data

• Editing – develop powerful feature editing tools and create and manage 2D and 3D editing 

operations

• Extensions – work with Data Reviewer and Workflow Manager items

• Framework – customize and extend the Pro UI, add and remove controls from the ribbon

• Geodatabase – access file and enterprise datasets, manage queries, searches, selections and 

versions, and create and modify geodatabase schema

• Geometry – build and manage feature geometries and perform spatial operations

• Geoprocessing – run geoprocessing tools and python scripts from add-in tools and routines

• Layouts – build custom layouts and elements, manage layout views and selections

• Map Authoring – author maps, manage layers, define and set layer renderers

Framework

Editing

Geometry

Layouts

Map 
Authoring

Geodata
base

Content



What’s possible with the SDK?

• Map Exploration – build and manage animations, control the camera and build new map tools

• Metadata – create custom metadata forms using the Metadata Toolkit

• Parcel Fabric - create editing tools, manage parcel seeds, types and records

• Raster – work with raster datasets, layers and colorizers

• Real-time – manage real-time stream layers, events and tracking data

• Scene Layers – manage scene layer content with selection and symbology

• Sharing – access and search content, folders, and groups of a portal or online organization

• Tasks – access and manage Tasks within the UI 

• Topology – explore and manage topology rules, errors, validation and the topology graph

• Utility Network – create custom utility network tools, traces and workflows

• 3D Analyst– create and manage tin, las dataset, point cloud, and terrain layers and associated 

line of sight analysis and rendering

Map 
Exploration

Sharing
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Patterns and APIs



Patterns and Templates

• Each pattern is defined from SDK Project Templates

• SDK Project Templates for Visual Studio

- Basic framework for UI, module and classes 

- Basic file components

Pro SDK Templates

Configuration Template



Item Templates

• SDK templates in Visual Studio

• Item templates listing

Choosing the Pro Gallery template

Graphics Layers sample 

https://github.com/esri/arcgis-pro-sdk/wiki#arcgis-pro-sdk-for-net-templates


ArcGIS Pro APIs

• The SDK provides access to the Pro APIs

• APIs are installed directly with ArcGIS Pro 

Visual Studio .NET

Pro SDK

Pro APIs

Voxel Layers API

Parcel Fabric API



Pro SDK Extensibility Patterns

Add-Ins – Develop new tools and functionality to extend Pro

Editing Add-In Sample

Geometry 3D Analyst Line of 

Sight API



Pro SDK Extensibility Patterns
Use Cases

• Custom Tools and Analysis

• Data Management and Editing

• Integration with External Systems

• Automation

• Reporting and Visualization

• Workflow Integration and Collaboration

Create Custom Reports

Utility Network Custom Tools



• Extends ArcGIS Pro through:

- Pro buttons, tools, dockpanes, controls, etc.

- Custom functionality you create with Pro APIs 

• Packaged within a single, compressed 

file with an .esriaddinX file extension

- C:\Users\<UserName>\Documents\ArcGIS\AddIns\ArcGISPro

• As Pro starts, it looks for add-ins placed in well-

known folders and loads them 

Animation Tools Sample Add-in

How does a Pro add-in work?

https://github.com/esri/arcgis-pro-sdk/wiki/ProConcepts-Framework#controls


Desktop Application Markup Language (DAML)

• Add-ins use DAML to define the UI elements in Pro

- Buttons, Dockpane, Galleries, Property Sheets, Tools, …

• DAML uses XML Syntax - stored in the Config.daml file

• Using DAML, you can add, modify, delete any User Interface element 

https://github.com/esri/arcgis-pro-sdk/wiki/ProConcepts-Framework#introduction-to-daml-desktop-application-markup-language


Installing Add-ins

• Simple double-click install

• No administrator privileges required

• No installation .exe to run or build

• No add or remove programs

C:\Users\<UserName>\Documents\ArcGIS\AddIns\ArcGISPro



Considerations

• Opportunities:

- Powerful, and provide most of what your users are looking for  

- Developers can customize the UI by building new custom tools, buttons and panes

- Build custom processes with .NET

- Integrate third party libraries

• Considerations:

- Do you need control over the start-up process?  >> Configurations

- Do you have a data format that you want to use as a layer or table?  >>  Plugin datasources 

- Do you need to run a scheduled geodatabase process?  >> CoreHost apps



Pro SDK Extensibility Patterns

Add-Ins – Develop new tools and functionality to extend Pro

Managed Configurations – All Add-in capabilities + additional customization of Pro UI / UX



What is an ArcGIS Pro Configuration?

• Includes all functionality of an add-in plus:

- Change the application title and icon

- Change the application splash, start page, and about page

- Conditional customization of the UI

• Packaged within a single compressed file - .ProConfigX file extension

• Stored at:  C:\Users\<UserName>\Documents\ArcGIS\AddIns\ArcGISPro\Configurations

Default start page Custom start page



Pro SDK Extensibility Patterns

Add-Ins – Develop new tools and functionality to extend ArcGIS Pro

Managed Configurations – All Add-in capabilities + additional customization of Pro UI / UX

Plugin Datasources – Custom data source integration with ArcGIS Pro



Plugin Datasources

• The Plugin Datasource framework allows developers to make 

custom datasources available for use in Pro

- Access in Pro is read-only

- Access is in the form of tables or feature classes

- Access is file-based 

• Examples of custom data sources – Image files, GPS data, proprietary file 

formats

https://github.com/esri/arcgis-pro-sdk/wiki/ProConcepts-Framework#plugin-datasource


Plugin Datasources

• ArcGIS Pro supports data from a large variety of data sources and formats from shape files to Oracle 

databases

• Plugin Datasources allow access to other data sources like relational databases such as MySQL, 

non-relational databases and other proprietary and file-based data stores

• Documentation

- ProConcepts introduction and concepts

- ProGuide – walk through guide

- Samples to try, and build on

https://github.com/esri/arcgis-pro-sdk/wiki/ProConcepts-Plugin-Datasources
https://github.com/esri/arcgis-pro-sdk/wiki/ProGuide-Plugin-Datasources
https://github.com/Esri/arcgis-pro-sdk-community-samples/tree/master/Plugin


Pro SDK Extensibility Patterns

Add-Ins – Develop new tools and functionality to extend ArcGIS Pro

Managed Configurations – All Add-in capabilities + additional customization of Pro UI / UX

Plugin Datasources – Custom data source integration with ArcGIS Pro

CoreHost Applications – Standalone apps for 64-bit Geodatabase and Geometry access



CoreHost Applications

• Stand-alone application with a subset of Pro Assemblies

- ArcGIS.CoreHost assembly – API to manage CoreHost functions

- ArcGIS.Core assembly – Includes Geodatabase and Geometry classes

• CoreHost Applications have limited access 

- Geodatabase classes 

- Geometry classes

• CoreHost Application options

- Windows Console application 

- WPF application



CoreHost Applications

• Scheduled routines

• Editing in standalone mode

• Documentation

- ProConcepts introduction and concepts

- Samples to try, and build on

https://github.com/esri/arcgis-pro-sdk/wiki/ProConcepts-Geodatabase#editing-in-stand-alone-mode
https://github.com/esri/arcgis-pro-sdk/wiki/proconcepts-CoreHost
https://github.com/Esri/arcgis-pro-sdk-community-samples/tree/master/CoreHost


Updates &

What’s Coming



What’s New in ArcGIS Pro 3.4 SDK

• Knowledge Graphs API

• Schema, Entity, and Relationship edits

• 3D Analyst API

• Additional interpolation, GetZs capabilities

• Bulk layer load

• LAS Point cursor performance

• GDB enhancements for Linear Referencing

• Map frame styling with grid styles

• Open and Save Portal Projects (beta)

3D Analyst API enhancements

Knowledge Graph API enhancements



Road Ahead 2025
ArcGIS Pro SDK 3.5+

• Knowledge Graph API Enhancements

• Link import, centralities

• Investigation project item

• Pro AI Assistant  w/ extensibility via actions + skills

• Portal project API enhancements.

- Open, Create, Save, etc.

• Stereo Map + LAS Editing workflows

• Continuing in ArcGIS Pro 3.5

• 3.5 planned for May timeframe



Road Ahead – 2025 – ArcGIS Pro Assistants
Designed to empower users and boost productivity with AI in Pro

• Provides an Application-Wide “Pro Assistant”

- Chat-based/natural language experience to explore the Pro 

help and execute tasks (implemented as “skill functions”)

- Pro Application will provide many “out of box” skill functions for 

mapping, visualization, analysis

- Zoom, Add content, Symbolize data, Filter data, Geocode, Layout, 

do analysis, etc.

- Extensible by 3rd parties who can add their own custom 

skill functions

- 3.4 ArcGIS Pro AI Assistant experience is part of the EAC 

only

- Opt-in. Available as a separate installer

- 3.5 at Beta, 3.6 Available for General Distribution

- Functionality will continue to be built incrementally over 

multiple releases



Road Ahead 2025-26 .NET 10

Move to .NET 10

•ArcGIS Pro will move to .NET 10 – specific release not finalized.

-Not anticipated as a breaking change at this time. Next .NET release with LTS



ArcGIS Pro SDK 

Resources



SDK Resources

• Landing Page – 

- https://pro.arcgis.com/en/pro-app/sdk/ 

• Links to all the Resources

- API Reference, Samples and Documentation

- ArcGIS Tutorials

- Pro SDK Group on Esri Community

- Tech session video recordings

- ArcGIS Blog posts

https://pro.arcgis.com/en/pro-app/sdk/
https://pro.arcgis.com/en/pro-app/sdk/
https://developers.arcgis.com/documentation/arcgis-add-ins-and-automation/arcgis-pro/#tutorials


Samples and Documentation

• Community samples on GitHub

• Ready to use C# solutions

• Code snippets for all patterns and APIs

• API Reference 

• Concept and Guide documents on GitHub
Voxel Layers API

Voxel Layers API

https://github.com/Esri/arcgis-pro-sdk-community-samples
https://github.com/Esri/arcgis-pro-sdk/wiki/ProSnippets
https://pro.arcgis.com/en/pro-app/latest/sdk/api-reference/topic1.html
https://github.com/Esri/arcgis-pro-sdk/wiki#2-sdk-resources


Please Share Your Feedback in the App

Download the Esri 

Events app and find 

your event

Select the session 

you attended

Scroll down to 

“Survey”

Log in to access the 

survey



Connect With Us On Social
And Join the Conversation Using #EsriDevSummit2024

twitter.com/EsriDevs

twitter.com/EsriDevEvents

youtube.com/c/EsriDevelopers

links.esri.com/DevVideos

github.com/Esri

github.com/EsriDevEvents

links.esri.com/EsriDevCommunity

#esridevsummit2024

https://twitter.com/EsriDevs
https://twitter.com/esridevevents
https://www.youtube.com/@EsriDevs
https://mediaspace.esri.com/category/ArcGIS+Developers/244548402?rsource=https%3A%2F%2Flinks.esri.com%2FDevVideos
https://github.com/Esri
https://github.com/EsriDevEvents
https://community.esri.com/t5/developers/ct-p/developers?rsource=https%3A%2F%2Flinks.esri.com%2FEsriDevCommunity
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