
SMS++: a Structured Modelling System
with Applications to Everything

Antonio Frangioni1

1Dipartimento di Informatica, Università di Pisa
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Once upon a time, in an application near, near you

Your favourite structure
             HERE

. . . you spot your favourite structure!

And you are very happy
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Soon thereafter

. . . you discover it’s there many times,

with linking constraints.

But you still are quite happy
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Then they tell you

. . . that was the operational problem but you must

solve the tactical one ≡ that many time over

you are not so sure you are still happy.
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And then it turns out

. . . There’s uncertainty and you must do scenarios.

You might still get to Benders’/Lagrange, but

. . . you are most definitely not so very happy.

A. Frangioni (DI — UniPi) SMS++ & Energy Aussois 2019 5 / 12



And then it turns out

. . . There’s uncertainty and you must do scenarios.

You might still get to Benders’/Lagrange, but

. . . you are most definitely not so very happy.

A. Frangioni (DI — UniPi) SMS++ & Energy Aussois 2019 5 / 12



And finally

Of course what they really want to solve is the

strategic problem ≡ that many time over again

You are positively desperate.
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What’s that?

A set of C++ classes implementing a modelling system that:

explicitly supports the notion of block ≡ nested structure

separately provides “semantic” information from “syntactic” details
(list of constraints/variables ≡ one specific formulation among many)

allows exploiting specialised solvers on blocks with specific structure

manages dynamic changes in the model beyond “just” generation of
constraints/variables

manages reformulation/restriction/relaxation

does parallel (almost) from the start

should be able to deal with almost anything (bilevel, PDE, . . . )
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What does it look like

Objective

Solver

Modification

Block2

...

Block1

Block

Constraint
SC1 SC2

...DC1 DC2

...
Variable

SV1 SV2

...DV1 DV2

...

{ Modificationi }
{ Solveri }

OF

physical representation

      abstract
representation
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What we want/envision/hope

A way to make our own model/algorithms readily available to others

=⇒ be used a lot more

A way to make multi-level, heterogeneous decomposition possible

=⇒ increase a lot the addressable market of decomposition

A way to solve more challenging real-world application

=⇒ increase our own relevance in the real world

Lots of implementation fun

Coming Soon
to a GitLab repository near you
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