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Agenda

Intro to ArcGIS Knowledge Graphs & Extending with ArcGIS SDKs

- Intro to ArcGIS Knowledge

- ArcGIS Pro SDK for .NET

- ArcGIS API for Python

- ArcGIS Maps SDK for Java Script

.QA



ArcGIS
Knowledge

Powering enterprise knowledge
graph analytics in ArcGIS




Graph Data Model — Entities

. Spatial Type: Point

Nonspatial
Point
Multi-point
Line
Polygon



Graph Data Model — Properties

. Spatial Type:
Name:

Employees:

Website:
Ownership:

Headquarters:

Point

ESRI

5200
esri.com
Private
Redlands, CA



Graph Data Model — Relationships
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Start Date: 04/03/2007

Role: Product Engineer




Review: Knowledge Graph Essential Vocabulary
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Entity Relationship Related Entities
aka aka aka
Node, Object Edge, Link Triple

Knowledge Graph

WORKS FOR
Start Date: 1/2/18

WORKS FOR
Start Date: 1/4/20

Person Person

Name: Ty Start Date: 1969 Name: Emma A
Employees: 5000 PR
Ownership: Private
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Graphs are everywhere!

Store data like it is in the real world: intuitive, connected, dynamic

People Networks

Employees, Management, Collaboration,
Phone calls, Social media, Crime rings,
Influencers, Contact tracing, etc.

Transaction Networks
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Supply chains, Maintenance events,

Financial transactions, Orders, Payments,

Blockchain, Contamination

Knowledge Networks

Healthcare Network, Skills and roles,
content management, domain-specific
content, SOM, Order of Battle / IPB



What are graph analytics?

Graph analytics, or link analysis,
techniques use network theory to
guantify and evaluate the
relationships or connections
within a network of data.

Graph
visualization

Data Link
exploration Analysis

Graph
analytics

Graph = Graph

gueries enrichment  algorithms
& graph ML



Graph analytics provide new insights

Ask real world questions of your connected data and get answers fast.
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Healthcare Network

Find routes to facilities.




Healthcare Network

Find routes to facilities that have service for a condition.
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Why blend knowledge graphs with spatial analysis

Typical map

Patient 1

Patient 2

Patient 3
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ArcGIS Knowledge

Supports enterprise knowledge graph sand graph analytics across the ArcGIS System

ArcGIS ArcGIS
Desktop Knowledge
Applications | Studio
[ArcGIS Pro SDK ]
Arcade Python |: :|

Notebooks ArcGIS

JavaScript API

¢ / | Pyven e

Arcade
Knowledge REST API

: Knowledge Graph item
Enterprise

[ ] ArcGIS

Knowledge
e Server

ArcGIS External - e
Graph } NoSQL eodj Enterprise Edition (Aura )

Data Store Data'Store ArangoDB Enterprise
(Optional)

"



Knowledge in the ArcGIS Pro
SDK for Microsoft .NET

Ty Fitzpatrick



ArcGIS Pro SDK for Microsoft .NET

Microsoft

NET

- Templates and tools for extending ArcGIS Pro
- Microsoft .NET Desktop Development — Visual Studio 2022, .NET 8
- Use ArcGIS Pro APIs

- Updates are in sync with Pro’s releases Add-ins

Configurations



ArcGIS Pro SDK Extensibility Patterns

Extending ArcGIS Pro via the .NET SDK

- Add-Ins

Visual Studio Project Templates

- Primary pattern for developing new tools and workflows to Al languages " Al pitrom= T | prcsis rosoK

eXtend ArCGIS Pro andlor ArCGIS Allsource ArcGIS Pro CoreHost application

A project for creating an ArcGIS Pro CoreHost application.

- Configurations CH Windows  Deskop  AGISPrOSDK  Cono

[—_C’l' ArcGIS Pro Module Add-in
A project for creating an add-in to use in ArcGIS Pro.

- All the capabilities of add-ins “+” deeper customization of the CF Windows  Desktop  AreGis Pro SOK
Pro UI/UX ET ArcGIS Pro Module Add-in

A project for creating an add-in to use in ArcGIS Pro.

Visual Basic Windows Desktop ArcGIS Pro SDK

- Plug-in datasources

Ej ArcGIS Pro Managed Configuration
A project for creating a configuration to use in ArcGIS Pro.

- Integrate custom data sources into Pro G Windows  Deskop  Areis Pro SOK

mmVE  ArcGIS Pro Managed Configuration

3% |

A project for creating a configuration to use in ArcGIS Pro.

- Corehost

Visual Basic Windows Desktop ArcGIS Pro SDK

° Headless apl for Stand_alone apps and batCh programs r;j ArcGIS Pro Plugin Datasource

A project for creating a Plugin data source to use in ArcGIS Pro.

C# Windows Desktop ArcGIS Pro SDK




Add-in for Knowledge Graphs

Develop add-ins to streamline your workflows

- Connect to knowledge graph Find Persons of Interest Near Critical Facilities
- Data model query and edit

- Entity types, relationship types, properties
- Graph query
- Search

- Apply edits

- Create, update, and delete entities and
relationships

- Update property values
- Domains
- Provenance query & edit

- Add and append to link charts and maps




Demo Add-in




Managed Configuration for Knowledge Graphs

Develop new configurations to streamline ArcGIS Pro

excludedE’e » "
g "graysca 0%) opacit Bb%‘
' netryg |
7
Al -

Custom Splash Screen

Custom Start Page

Application



ArcGIS Pro Overview Extensions Features ~ Resources Free Trial Pricing

ArcGIS Pro SDK Resources

Knowledge in the ArcGIS Pro SDK for .NET

- Landing Page —

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

- Links to all the Resources

Learn key concepts

- APl Reference, Samples, Snippets,
Documentation, and Resources

- 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://pro.arcgis.com/en/pro-app/latest/sdk/api-reference/topic1.html
https://github.com/Esri/arcgis-pro-sdk-community-samples
https://github.com/Esri/arcgis-pro-sdk/wiki/ProSnippets#knowledgegraph-knowledgegraph-snippets
https://pro.arcgis.com/en/pro-app/latest/sdk/index.html
https://github.com/Esri/arcgis-pro-sdk/wiki#2-sdk-resources
https://developers.arcgis.com/documentation/arcgis-add-ins-and-automation/arcgis-pro/#tutorials
https://community.esri.com/t5/arcgis-pro-sdk/ct-p/arcgis-pro-sdk

ArcGIS Pro SDK for Knowledge Graphs Road Map

Near 3.5

Investigations: create, open
Data model view open

Mid 3.6+

Centrality

Filtered find paths
Expand, Filtered expand
Connect

Find, select between
Find, select neighbors
Trim

Remove

Investigations: set data source, saved
gueries, load data configurations,
filtered find path configurations

Long

Community detection

Data model view open, edit drafts, save
drafts




Knowledge in the ArcGIS
APl for Python

Emma Tait



Knowledge in the ArcGIS API for Python

Current capabilities

- Query and Streaming Query

- Search

- Data Editing

- Data Model Editing

- Provenance

- Relationship Constraint Rules
- Property index

- Search Index

- Synchronize user managed data model

£ esri Developer D

ArcGIS API for Python / API Reference Home Samples APl Reference

arcgis.graph module

KnowledgeGraph

https://developers.arcqis.com/pvthon/latest/api—reference/arcqis.qraph.html#arcqis.qraph.Kﬁﬁs’ﬁledqeGraoh

/‘/QT

£ 7 4 £


https://developers.arcgis.com/python/latest/api-reference/arcgis.graph.html#arcgis.graph.KnowledgeGraph

Demo




Resources
Knowledge in the ArcGIS API for Python

- Documentation
- arcqis.graph module

- Guides
- Part 1 — Introduction
- Part 2 — Search and Query
- Part 3 — Data and Data Model Editing

- Samples
- Create and load backups of knowledge graphs



https://developers.arcgis.com/python/api-reference/arcgis.graph.html
https://developers.arcgis.com/python/guide/part1-introduction-to-knowledge-graphs/
https://developers.arcgis.com/python/guide/part2-search-query-knowledge-graph/
https://developers.arcgis.com/python/guide/part3-edit-knowledge-graph/
https://developers.arcgis.com/python/samples/create-and-load-knowledge-graph-backups/

Knowledge in the ArcGIS
Maps SDK for JavaScript

Emma Tait



Knowledge in the ArcGIS Maps SDK for JavaScript

Current Capabillities

&¥esri Developer

ArcGIS Maps SDK for JavaScript Home Sample Code Refere!

-Web Link Charts NEW!
- Link Analysis Tools NEW!
- Knowledge Graph Layer

(/) ArcGIS Developers  Documentation ~ Features  Pricing  Support

- Knowledge Graph Service
oSearch
oQuery
oApply Edits -

* Introduction

ArcGIS Maps SDK for JavaScript / AP| Reference Home  Sample Code  APIRe

AMD: | require(["esri/rest/knowledgeGraphse:

ph

Object: eGraphsel

Since:

ortal
esri/renderers

esri/rest
 toaling

raphService

Seealso



Knowledge in the ArcGIS Maps SDK for JavaScript

Current Capabillities

ArcGIS Maps SDK for JavaScript Home  Sample Code  Refe

-Web Link Charts ‘ ﬂebLinkChart
- Create new link charts

- Work with link chart portal items

- Link Analysis Tools
- Expand

- Connect

- Filtered Find Path

- Add/Remove Records




Demo




ArcGIS Knowledge - JS APl

Demo
Link Chart Components with the JS SDK

linkChartComponent . addEventListener(“arcgisViewReadyChange”, (event) {

webLinkChartView = event.target.view;
weblLinkChart = event.target.map;

graphLayer = webLinkChart.activelinkChartLayer;

loadButton.disabled = H

graphPanel.loading = H
i

Fetch Link Chart component when ready.
heading="Employee Graph" id="graph-panel” loading

await graphLayer.addRecords(records, { id="1link-chart"

cascadeAddRelationshipEndNodes : , item-id="bdf1c5d9cb3146687867d4e842485af8e
1s

bufferedExtent = webLinkChart.diagramNodesExtent.expand(1.5);

webLinkChartView. goTo(bufferedExtent, {

animate: 5 . . ! g

speed: 0.5, uickly develop pleasant interfaces with Calcite and Web

P

_)easin& e Components for Link Charts. Reference these components in

your code to create custom workflows for your clients.
Add new records & update view for the client.



D

Link Chart

const knowledgeGraph = await KnowledgeGraphModule.fetchKnowledgeGraph(url);

/f #region Create New Entity
const jeffEntity = new Entity({
typeName: "Person”,
properties: |
name: "Jeff Scarmazzi”™,
role: "Senior Technical Consultant”,
shape: {--
ks
1
1)

const editResults = await KnowledgeGraphModule.executeApplyEdits(
knowledgeGraph,

{
| entityAdds: [jeffEntity],

}
1z

const jeffGUID = editResults.editResults[e].adds[e].id;

Create Entities in your Knowledge Graph

const nameResults = await KnowledgeGraphModule.executeQuery(

knowledgeGraph,

{

openCypherQuery: ~

WITH ["Megan’, 'Tim'] as names
MATCH (n: Person)
WHERE n.name in names
RETURN n

let relationships = [];

nameResults.resultRows.forEach((row) =» {
const personGUID = row[@].properties.globalid;

relationships.push(
new Relationship({
typeName: "WorkswWith",
originld: jeffGUID,
destinationId: personGUID,
properties: {},
1
)i
j3 H

const jeff2Esri = new Relationship({---

1)
relationships.push{jeff2Esri);

const relationshipResults = await KnowledgeGraphModule.executeApplyEdits(
knowledgeGraph,

{
| relationshipAdds: relationships,

}
15

Create Relationshi



Resources
Knowledge in the ArcGIS Maps SDK for JavaScript

- Documentation
- https://developers.arcgis.com/javascript/latest/knowledge-graph/knowledge-graph-intro/

- https://developers.arcqgis.com/javascript/latest/api-reference/esri-rest-knowledgeGraphService.html

- https://developers.arcgis.com/javascript/latest/api-reference/esri-WebLinkChart.html

- Samples
- https://developers.arcgis.com/javascript/latest/sample-code/knowledgeqraph-query/

- https://developers.arcgis.com/javascript/latest/sample-code/knowledgeqraph-search/

- https://developers.arcgis.com/javascript/latest/sample-code/knowledgeqraph-applyedits/

- https://developers.arcgis.com/javascript/latest/sample-code/linkchart/

- https://developers.arcgis.com/javascript/latest/sample-code/knowledgeqraph-knowledgeqgraphlayer/



https://developers.arcgis.com/javascript/latest/knowledge-graph/knowledge-graph-intro/
https://developers.arcgis.com/javascript/latest/api-reference/esri-rest-knowledgeGraphService.html
https://developers.arcgis.com/javascript/latest/api-reference/esri-WebLinkChart.html
https://developers.arcgis.com/javascript/latest/sample-code/knowledgegraph-query/
https://developers.arcgis.com/javascript/latest/sample-code/knowledgegraph-search/
https://developers.arcgis.com/javascript/latest/sample-code/knowledgegraph-applyedits/
https://developers.arcgis.com/javascript/latest/sample-code/linkchart/
https://developers.arcgis.com/javascript/latest/sample-code/knowledgegraph-knowledgegraphlayer/

Sessions Including ArcGIS Knowledge

- Tuesday 3/11
-01:00 PM - 02:00 PM : Introduction to Knowledge Graphs & Data Engineering (Mesquite C)
- Wednesday 3/12
-08:30 AM - 10:30 AM : Dev & Tech Summit Plenary (Oasis 3-4)
- Thursday 3/13
-04:00 PM - 05:00 PM : ArcGIS Pro: The Road Ahead (Sierra)
-05:30 PM - 06:30 PM : Building Web Applications with ArcGIS Knowledge (Smoketree C)
- Friday 3/14

-08:30 AM - 09:30 AM : ArcGIS Pro SDK for .NET: Introduction to the Knowledge Graph API
(Mesquite B)



Questions
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