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1. Decision variables VS intermediary expressions

> This point is often crucial when talking to engineers coming from MILP modelling. Contrarily to
MILP solvers, there is no such thing as “intermediary variable” in LocalSolver. We make the
difference between two key concepts: decision variables and (intermediary) expressions.
Expressions can be deduced from decision variables. To illustrate this point, | often use the example
of a simple boolean product. In MILP modelling, we use the Mc Cormick inequalities to represent
the product of two variables. But in LocalSolver, you simply write the product directly x*y (no need
to introduce any additional decision). To give a more complete example, | often use the facility

location problem (https://www.localsolver.com/docs/last/exampletour/facilitylocation.html). The

LocalSolver model only needs the opening location variables. It does not need the assignation

variables which are deduced from the opened locations.

2. Using non linearities

Again, contrarily to MILP solvers LocalSolver allows a very wide use of nonlinear operator,
simplifying most of nonlinear models. Two good examples are the optimal bucket problem

(https://www.localsolver.com/docs/last/exampletour/optimalbucket.html) and the max cut

problem (https://www.localsolver.com/docs/last/exampletour/maxcut.html).

3. Sets and lists variables

Sets and lists are also extremely differentiating and powerful features that allows the model to be
concise, scalable and very efficient. My favourite examples to start with are the bin packing

problem (https://www.localsolver.com/docs/last/exampletour/binpacking.html) and the TSP

(https://www.localsolver.com/docs/last/exampletour/tsp.html). If you want to show more complex

models, you can use the CVRP (https://www.localsolver.com/docs/last/exampletour/vrp.html).

More often than not, sets and lists are hard to assimilate when seen for the first time. Usually, | take
a lot of time to introduce them completely so the attendants have enough time to assimilate these
new decision variables.

>

4.  External and blackbox functions

Last but not least, LocalSolver allows to use any custom code to be used in the optimization
program. It can be external functions (used for quick calculations hard to write directly in the
model) or blackbox function (used for long and hard calculations, usually simulators). You can take a

look at https://www.localsolver.com/docs/last/modelingfeatures/externalfunctions.html. The
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blackbox feature is detailed in the “surrogate modelling” section. | often illustrate this feature with

the simple Hosaki function (https://www.localsolver.com/docs/last/exampletour/hosaki.html).

The guidelines (https://www.localsolver.com/docs/last/guidelines/index.html) are also very good

material to rely on.
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