
Recent Advances in EAGO.jl
and Its Use With JuMP.jl

Dimitri Alston, Ph.D. Student
Robert Gottlieb, Ph.D. Student

Matthew Stuber, P&W Associate Professor in 
Advanced Systems Engineering

July 20th, 2024



Easy Advanced Global Optimization
• Open-source deterministic global 

solver for nonconvex MINLPs
– Semi-infinite programs (SIPs)
– Dynamic optimization
– User-defined functions

• Uses branch-and-bound (B&B) to 
guarantee global optimality or 
infeasibility

• Applies McCormick-based relaxations 
for convex lower-bounding problems

• Designed in conjunction with JuMP
2JuMP-dev 2024
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Integration with JuMP
• EAGO parses a JuMP model and sends 

information to bounding subroutines
– Original problem is sent to IPOPT to 

generate an upper bound
– Relaxed problem is sent to CBC to 

generate a lower bound
– Subsolvers can be any appropriate 

MOI.AbstractOptimizer
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Timeline
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Apr 2018 – Initial EAGO Release

Jun 2018 – JuMP-dev 2018 Jul 2022 – JuMP v1.2

Mar 2022 – EAGO v0.7 Jun 2023 – EAGO v0.8

Jun 2023 – MOI v1.17

Nov 2022 – Matthew Wilhelm 
Successfully Defends Ph.D. Dissertation

3

[3] https://jump.dev/meetings/bordeaux2018/

Jan 2023 – Dimitri Joins PSOR

Jun 2019 – EAGO v0.2

Feb 2019 – JuMP v0.18



Nonlinear Refactor
• Nonlinearity moved from JuMP to MOI
• Relatively low impact for EAGO

– JuMP._Derivates  MOI.Nonlinear
– Other minor name changes
– Changes to EAGO’s internal 

operator registry
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EAGO’s Directed Acyclic Graph
• MOI nodes converted to EAGO nodes

– Forward pass: relaxations
– Reverse pass: constraint propagation
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EAGO’s Directed Acyclic Graph
• MOI nodes converted to EAGO nodes

– Forward pass: relaxations
– Reverse pass: constraint propagation

• Issue: MOI.ScalarNonlinearFunction uses a symbolic tree…
– Rewrite EAGO’s internal routines?
– Convert symbolic tree into a node tree?
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Future Work
• Add support for MOI.ScalarNonlinearFunction
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Questions?
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https://www.psor.uconn.edu

GPU-Accelerated Deterministic 
Global Optimization

Robert Gottlieb
Tuesday, July 23rd, 2024, 8:30 AM

https://www.github.com/PSORLab/EAGO.jl

https://www.psor.uconn.edu/
https://www.github.com/PSORLab/EAGO.jl
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