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Open Source or Commercial ?

*Free
e Capable of using both open-source
and commercial solvers

Commercial

e Stable
e Good Support

databases
eUsing other Python Packages

Expensive

e You need to wait for No Visualisation
Stack-overflow Limited databases to

communicate with

Negative

e Great Visualisation
e Capable of linking to different

= /
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MODELS
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= STRUCTURE OF MODEL?

Variables

Constraints
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= STRUCTURE OF MODEL?

Total costs Risk of faillure

e Jotal Income Probability of happening

Emission Weight Time of arrival
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= STRUCTURE OF MODEL?

Investment decisions  Vehicle to pick

Sequence of nodes

Asset | ocation
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= STRUCTURE OF MODEL?

Cost of each tem Vehicle's capacity

@ Job duration

Required sequence
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Index for referring an ritem

@ Generator |

Passenger |

Car n
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= STRUCTURE OF MODEL?

The table below lists the LP solvers available in OR-Tools and indicates which of the three families of algorithms is
implemented in each solver.

Solver Simplex Barrier First order
Clp X X

CPLEX: X X

Glop® X

GLPK X X

Gurobit X X

PDLPC X
Xpresst X X

G indicates the solver is developed by Google. L indicates that the solver requires a license issued by the respective third-
party developer.
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- ) ORTOOLS

https://developers.google.com/optimization

C mMm 2% developers.google.com/optimization/introduction

0 Google OR-Tools OR-Tools

OR-Tools

Installation Guides Reference Examples

= Filter

Get Started A
About OR-Tools
» Get Started Guides

Mathopt €} v
CP-SAT v
Network Flows v
Linear Optimization v
Integer Optimization v
Assignment v
Packing v
Routing v
Scheduling v
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ORAPI Q, Search

Support

Home > Products > OR-Tools > Guides Was this helpful? [b QJ

AbOUt OR‘TOO'S D v Send feedback

OR-Tools is open source software for combinatorial optimization, which seeks to find the best solution to a problem out
of a very large set of possible solutions. Here are some examples of problems that OR-Tools solves:

 Vehicle routing: Find optimal routes for vehicle fleets that pick up and deliver packages given constraints (e.g., "this
truck can't hold more than 20,000 pounds" or "all deliveries must be made within a two-hour window").

¢ Scheduling: Find the optimal schedule for a complex set of tasks, some of which need to be performed before
others, on a fixed set of machines, or other resources.

¢ Bin packing: Pack as many objects of various sizes as possible into a fixed number of bins with maximum
capacities.

In most cases, problems like these have a vast number of possible solutions—too many for a computer to search them
all. To overcome this, OR-Tools uses state-of-the-art algorithms to narrow down the search set, in order to find an optimal
(or close to optimal) solution.

OR-Tools includes solvers for:
Constraint Programming

A set of techniques for finding feasible solutions to a problem expressed as constraints (e.g., a room can't be used
for two events simultaneously, or the distance to the crops must be less than the length of the hose, or no more
than five TV shows can be recorded at once).
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https.//developers.google.com/optimization/reference/python/sat/python/cp_model

0 Google OR-Tools OR-Tools ~ ORAPI Q Search @ English ~

OR-Tools

Installation Guides Reference Examples Support

= Filter On this page
BoundedLinearExpression
Home > Products > OR-Tools > Reference Was this helpful? @ Q] Bounds
~ OR-Tools Reference Expression
Overvew Python Reference: CP-SAT @& - Send feedback Constrint
» C++ Reference Index
~ Python Reference OnlyEnforcelf
e Module cp_model o
Algorithms Methods for building and solving CP-SAT models. CpModel
CP-SAT Add
Network Flow and Graph The following two sections describe the main methods for building and solving CP-SAT models. AddAbsEquality
Linear Solver AddAlIDifferent
Routing ¢ CpModel : Methods for creating models, including variables and constraints. e e e
Domain Module * CPSolver : Methods for solving a model and evaluating solutions. Sl
AddBoolAnd
The following methods implement callbacks that the solver calls each time it finds a new solution. AddBoolOr
. . AddBoolXOr
e CpSolverSolutionCallback : A general method for implementing callbacks. o
AddCircuit
e ObjectiveSolutionPrinter : Print objective values and elapsed time for intermediate solutions. AddCumulative
AddDecisionStrategy

e VarArraySolutionPrinter : Print intermediate solutions (variable values, time). P ——
ivisionEquality

e [VarArrayAndObjectiveSolutionPrinter ] (#cp_model.VarArrayAndObjectiveSolutionPrinter): Print both AddElement
intermediate solutions and objective values. AddForbiddenAssignments
AddHint

Additional methods for solving CP-SAT models: Addimplication

~ o © e LA Lo....atita. a0 £ o _ Lt _ sl t_a_ ___1_1l.. A s 1 7 AddInverse
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¢) GITHUR

https://grithub.com/or-tools/awesome_or-tools

25 github.com/or-tools/awesome_or-tools

¢ Awesome OR-Tools B =vesre

A curated list of awesome OR-Tools community and official resources.

Table of Contents
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https://github.com/d-krupke/cpsat-primer

= O d-krupke / cpsat-primer

Pull requests () Actions ] Projects Security |~/ Insights

#5% cpsat-primer Public & Watch 10 ~ Y7 Star 220

¥ 7 Branch > Q Go to file Add file ~ <> Code ~ About

N Using and Understanding ortools' CP-
74 d-krupke : bf40 e &) 164 Commits SAT: A Primer and Cheat Sheet

B8 evaluations e a section on Domain Va 2 months ago

BB examples Added a section on Domain \ 2 months
images Text about non-lin

pository v
utils tiny th
.gitignore making t chmarks out of it 5 months ago
.pre-commit-config.yaml t on inte| S 2 months
1 CITATION.cff Added explicit license 4 months ago

LICENSE cit lice 4 months ago

README.md ion on overloading A go

old_how_does_it_worl € it 5 months ago

Contributors 5
e G
ol 119X

Deployments 101

understanding_the_log.md reformating
README CC-BY-4.0 license

github-pages 2 v

Using and Understanding ortools' CP-SAT: A Primer and
Cheat Sheet

e
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