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Industry-leading optimization
algorithms to solve the

most challenging business
problems
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FICO® Xpress Tuner

FICO® Xpress Solver tuning success story in the media industry
Challenge:
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FICO® Xpress
Workbench™

Develop models,

services, and solutions

Solutions
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FICO® Xpress Insight Computer

Visualize, collaborate, Interface
optimize, and decide

Xpress Mosel and Python
Modeling and insight apps
C, C++, Java, Python, C#

Matrix and object-oriented Solver APIs

Optimizer

FICO® Xpress Solver Nonlinear
Optimization technologies Global
Kalis

FICO® Xpress
Optimization solutions
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FICO® Xpress Solver feature list

Feature

Linear and quadratic
continuous solvers

General nonlinear
continuous solvers

Mixed-integer solvers

Constraint
programming

Out-of-the-box
multithreaded parallel
processing

Callbacks

Automatic tuner

Determinism

APls for program-
ming and scripting
languages

Links to modeling
languages

Link to Excel

Capabilities

Simplex LP and QP

Barrierand PDHG for LP; Barrier for LP
QP, QCP, and SOCP

Benefits
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e Successive Linear
Programming
e Interior point methods
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CP with mathematical programming relaxations
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e Branching strategies
e Heuristics

Cutting planes
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e Memory and CPU size independent
e Configurable to be thread
independent
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Python, C, C++, Java, .NET, R, MATLAB, Julia
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FICO® Xpress Solver
innovations

FICO® Xpress Optimization was the first to develop
several optimization innovations in the industry:

1980s
e First LP solver running on PCs

1990s

FICO® Xpress Optimization
success story

e Parallel MIP (1997 on distributed PC/Linux networks) Client

e Commercial branch-and-cut algorithm Shell

e Bound switching in dual simplex TS5 RDT AT DR

2000s ZTSUREKRTHIEL.

e Lift-and-project cut JXbZz&/IMELDDFIZE
ranarproject e Challenge  ERALT B REROE

e Parallel MIP heuristics EOEXIHETIvYE

e LP/MIP solver crosses 64-bit coefficient indexing threshold IA—LERR

2010s

e Tight integration of different NLP technologies Solution FICO Xpress Optimization

e Automatic solver selection for NLP Shell [£. &\iEMREmEs

e Parallel dual simplex KU\ VEEEME & HIENE TR

e Task-based parallel MIP SCEDFIRETHY . EDFER.

Results TIUMBECHWTHRE

e Barrier warm start and parallel crossover; parallel black
box optimization

2020s

e Machine-learning-based scaling, detection, and warnings
for numerically ill-behaved models, automatic cut selection

e MIP and iterative solution refinement

e Global optimization engine built from the ground up, with
integrations to the MIP branch-and-bound machinery, LP,
and nonlinear solvers

e Primal dual hybrid gradient (PDHG) algorithm

e New APIs to support C++, Java, and .NET
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“FICO’s optimization software is clearly next
generation, and their expertise and proactive
engagement have gone a long way in making
this project successful.”

- Rishi Amrit

Process Control Engineer at Shell

Download the FICO Xpress Community license to try FICO Xpress Solver today

www.fico.com/optimization
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