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Advanced topics

• Aggregation methods – “How do I visualize a bajillion points?”
• Complex symbology – Dynamic vector symbology and animations
• Client-side analysis – how to performantly analyze and query 1000s of features in the browser
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Visualizing high density data
Kristian Ekenes



Clustering

Before

After

• Automatic aggregation on zoom
• Style inferred from layer’s renderer
• Stats can be computed with Arcade
• Aggregated in screen space (cluster radius)



Binning

Before

After

• Client-side aggregation at fixed bin level
• Can style with any renderer
• Aggregate fields
• Feature access with Arcade in the popup



Binning
Arcade

JavaScript



Kristian Ekenes
Binning



Multivariate visualizations
Kristian Ekenes & Anne Fitz



Renderer types
SimpleRenderer

UniqueValueRenderer

ClassBreaksRenderer HeatmapRenderer

DotDensityRenderer



Pie chart rendering



Kristian Ekenes
Binned pies



Dynamic vector symbology (CIM symbols)

Symbol layers

Symbol layer1 layer2 layer3

High quality, scalable

Scaled vector 
symbol

Scaled image

Primitive Overrides
Dynamically update attributes of an 

individual symbol layer using Arcade 



Dynamic vector symbology (CIM symbols)
https://developers.arcgis.com/javascript/latest/api-reference/esri-symbols-CIMSymbol.html

follows the cim-spec

https://developers.arcgis.com/javascript/latest/api-reference/esri-symbols-CIMSymbol.html
https://github.com/Esri/cim-spec/blob/master/docs/v2/CIMRenderers.md


Dynamic vector symbology (CIM symbols)



Dynamic vector symbology (CIM symbols)
Primitive Overrides



Animations
Anne Fitz



Types of animation

Geometry animations

Distribution animations

Attribute animations



Animations

Data structure Geometry Animation Distribution Animation Attribute Animation

Moving positions or changing geometry

A fleeting event in time and location

One feature with its time of creation

Changing data values in the same 
location



Attribute animation

• Change a renderer’s 
data or attribute value

• Features have fixed 
location

Data Structure
Each feature is represented by a single row 
in the table with multiple columns containing 

the value of an attribute at different time 
periods or intervals.



Attribute animation



Flow visualization

•FlowRenderer – introduced in 
version 4.22 & 4.23

• Used to visualize magnitude 
and direction in ImageryLayer
or ImageryTileLayer

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


Multivariate flow visualizations

Layer 
blending



CIM animation
CIMPictureMarker.animatedSymbolProperties

randomizeStartTime: true duration overridden by WIND_SPEED variable

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


Data Analysis and Exploration
Jeremy Bartley



Querying



Feature Layers – Attribute Queries



Feature Layers – Spatial Queries



Feature Layers – Temporal Queries



Feature Layers – Statistic Queries



Feature Layers – Query the server or Query the features in memory
• Query the server: 

• FeatureLayer.queryFeatures()

• Query goes to Service to answer the 
question

• Good for when you need to work with 
the entire dataset that may not be 
drawn.

• Query the features in memory

• FeatureLayerView.queryFeatures()

• Query is executed in the browser based 

on the features that are displayed

• Good for interactive applications that 

require fast response

• Can build new interactive experiences



Interactivity



Filter features client side—by geometry or attributesFeatureLayerView.f i l ter ( )



Feature effects Directly in code or via Map Viewer



Explore effects in Map Viewer & save to Web MapsEffects in  webmaps



Explore effects in Map Viewer & save to Web MapsEffects in  webmaps



Jeremy Bartley

Street Trees in New 
York City
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Select the session 
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