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Context



Context and justification

Fourth industrial revolution:
• Internet of things.
• Simulation: Computational Fluid Dynamics (CFD). 
• Cloud computing.
• Additive Manufacturing.
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Meshing: introduction

• CFD solves fluid dynamics problems (openFOAM).
• Meshing to discretize the physical domain.
• Meshing is computer-intensive.
• Not many tools with GUI, not to mention web-based.
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Objectives

• 3D scientific visualizer.
• Can run on mobile devices.
• Web front-end for mesh tuning.
• Meshing functionality scalable in an HPC cloud.
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Software ecosystem



Technologies 1/2

• VTK.js.
• ParaView.
• WebSockets.
• Vue.js.
• Azure.
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Technologies 2/2
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Azure cloud 1/2
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Azure cloud 2/2
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Visualization



3D visualization server setup

Install binaries:
• ParaView.
• node.js.
• git clone https://github.com/FrancescSM/evoker.git
• install app dependencies and build.
• install and configure apache.
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3D scientific visualization demo
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Meshing



Evoker = ParaView customization + openFOAM meshing

• Adaptation of ParaView Lite to Evoker.
• Meshing workflow.
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Meshing: files preparation

Evoker reads and/or writes four files:

• blockMeshDict: boundary surfaces, $Nodes

• decomposeParDict: processes’s topology

• snappyHexMeshDict: refinement surfaces

• UISettings: resolution, nodes, topologies, 
iterations
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Meshing demo
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Performance analysis



Hardware used

• Main server (apache+ParaView): 
Ubuntu 18.04-LTS 16 vcpus, 128 GiB RAM.

• HPC nodes: 
Ubuntu 18.04-LTS 4 vcpus, 32 GiB RAM.
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Results: Visualization performance in the client (1/2)
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Results: Visualization performance in the client (2/2)
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Results: Meshing performance
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Topology 1 node 2 nodes 3 nodes 4 nodes Optimum
ppn Time(s) ppn Time(s) ppn Time(s) ppn Time(s) Time(s) SpeedUp

1x1x1 1 665.75 665.75 1
2x1x1 2 459.02 1 549 459.02 1.45
2x1x2 4 456.15 2 350.17 2 355.42 350.17 1.9
4x1x2 4 326.65 3 324.18 324.18 2.05
4x1x3 3 281.55 281.55 2.36
4x1x4 4 262.9 262.9 2.53
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Conclusions



Conclusions

• The solution offers a good visualization experience
even in low-performance devices.

• The meshing functionality can scale up and down 
considering the problem size, the resource 
requirements, and the budget limitations.

• Evoker has been found useful for increasing 
productivity in meshing tasks in targeted problems as 
demonstrated by a paper being accepted as Short 
Paper in SIMULTECH 2021.
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Thank you!


	Evoker: �a scalable web-GUI visualizer �and mesh generator
	Context
	Context and justification
	Meshing: introduction
	Objectives
	Software ecosystem
	Technologies 1/2
	Technologies 2/2
	Azure cloud 1/2
	Azure cloud 2/2
	Visualization
	3D visualization server setup
	3D scientific visualization demo
	Meshing
	Evoker = ParaView customization + openFOAM meshing
	Meshing: files preparation
	Meshing demo
	Performance analysis
	Hardware used
	Results: Visualization performance in the client (1/2)
	Results: Visualization performance in the client (2/2)
	Results: Meshing performance
	Conclusions
	Conclusions
	Thank you!

