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Paradiseo is an open-source full-featured evolutionary computation framework It focus on the efficiency of the implementation of solvers, by providing:
which main purpose is to help you write your own stochastic optimization - a modular design for several types of paradigms,
algorithms, insanely fast: - the largest codebase of existing components,

Choose an algorithm template, select operators of interest, - tools for automated design and selection of algorithms,

plug a benchmark and let it design the algorithm for you! - a focus on speed and several parallelization options.
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WHY PARADISEO? BENCHMARKING

MODULAR TEMPLATES

- IOH experimenter binding - Evolutionary Algorithms
Full-featured - COCO, PBO, Wmodels, NKL - Local Searches
- IOH analyzer Logger - Estimation of Distribution Algo.
Paradiseo provides the largest - Performance Logger - Particle Swarm Optimization
mature codebase of state-of-the- - Parallelization - Multi-Objective Algorithms
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The most classical impediment to the use of Paradiseo is coUBitXover 5 =
that you just want to check if your problem can actually be e (0,02, 04..11) [ coDetTournamentselect
solved with heuristics. You feel that it would be a loss of _ . — Trour size = 12,6.x 11
time to learn complex stuff if it ends being useless. +nu:°:'i'::j3='t[’:°3"e’m[
However, you should keep in mind that: Tastan = — eoFastGA 5 eoStochTournamentSelect
- Metaheuristics do seem very easy to implement in o] e R e 5 Lo o O
textbooks, but the state-of-the art versions of efficient . ora e Aotggggzgvg;;;.g?ggg%eoselecmn ]
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algorithms can be a lot more complex. o 5 eoDetSingleBitFlip = Leelect mut: soselectone Z
- It is usually easy to get something to actually run, but s R Ry e Keopmutation: sohondp 1L Fetecenen]
it is far more difficult to get an efficient solver. VA = Bi£| eoUniformBitMutationp— |eoShiftedBitMutation =
- Metaheuristics performances on a given problem are +rate = 1 “rate = 1 |
. . g . eoCommaReplacement eoPlusReplacement
very sensitive to small variations in the parameter \ 10H_ecaf sum_ Tor cbserver combine]
setting or the choice of some operators. Which render =99 S —I - e eoStandardBitMutation| [eoNormalBitMutation |-
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large experimental plans and algorithm selection R:ﬁzsgzt g e o Joaer] (R
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Fortunately, Paradiseo have the largest codebase of the 1o Jogger 1o e e r— — e TeTe T 0T 0T 00T
market, hardened along 20 years of development of tens of e
solvers. 2] e0SSGADetTournamentReplacement
Additionally, it provides the tools to rapidly search for the 1 1 ttour rate - (2,4, 111
best combination of algorithms to solve your problem, even .. Example Of d mOdUIar FaStGA
searching for this combination automatically. Example,' Mlnlmal CMA-ES

Fast Benchmarking

Paradiseo is the fastest

fra meWO rk On the ma rket, Wh iCh iS using R = eoReal<eoMinimizingFitness>

. using CMA = edoNormalAdaptive<R>
a CrUCIal feature for mOdern and R::ngtnessType sphere(co:st R& sol) {
robust approach to solver design A T
and validation.
To give an order of magnitude: pe e L it

- If you use the "official" vanilla implementation of CMA- eoState state AU I O MA I E D D ES I G N
ES in Python/Numpy solving the BBOB problem suite

through the COCO plateform, running the whole dim = parser. createParams

benchmark will take approximately 10 minutes on a ).value()
single Intel Core i5 @ 2.50GHz with a solid state disk. R U — - Many Intero PEra ble OperatOrS
- The same experiment, running the Paradiseo , o U O th ﬂ | t t t
implementation using the seamless binding to the oIl - un-tne-Ty Instantiation
IOHprofiler BBOB implementation, will take 1 minute. - ian(di 1IH 1
P P edoNornaladapt ive<k> gaussian(din - Millions of Algorithms Instances
& obj_func = state.pack< eoEvalFuncPtr<R> >(sphere) - g l
& eval = state.pack< eoEvalCounterThrowException<R> >(obj_func, max_eval) ’race API aUtomatIC Export
& pop_eval = state.pack< eoPopLoopEval<R> >(eval)
& gen = state.pack< eoUniformGenerator<R::AtomType> >(-5, 5)
~ & init = state.pack< eoInitFixedLength<R> >(dim, gen)
; - ; . - & pop = do_make_pop(parser, state, init)
Q¢ 0 3 : pop_eval(pop,pop)
!’aradiSEo C++ LGPLv2 33 82 Y | Y| Y| Y| Y| Y  ~]Y|Y|Y]Y & eo_continue = do_make_continue( parser, state, eval)
jMetal Java MIT 29 600 Y N|Y|N/Y N/ N/Y N ? N & pop_continue = do_make_checkpoint(parser, state, eval, eo_continue) —
ECF C++ 2017MIT 19 15§ Y| N| Y [ N|[Y | N|N|N|N|Y|N & best = state.pack< eoBestIndividualStat<R> >() . .
ECJ Java AFLv3 33 54 Y| Y|Y|[N|Y|[Y|[Y|Y|[N|Y|N pop_continue.add( best ) Algor/thm encodlng
DEAP Python | 2020LGPLv3 9 Y N|IN|[N|Y|Y[N|Y | N|Y|N & distrib_continue = state.pack< edoContAdaptiveFinite<CMA> >()
Cllib Scala Apachev2 | 17 Y| N|IN|N|N|N|N|N|N|?|N
HeuristicLab |C# GPLv3 20 Y/ N|Y|Y|Y|[Y I N|]Y|~]|Y|N & selector = state.pack< eoRankMuSelect<R> >(dim/2)
Clojush Clojure | 2020|EPLv1 17 19 Y[ N[ N|N|N|[N|N|N|NJ|[N|N & estimator = state.pack< edoEstimatorNormalAdaptive<R> >(gaussian)

& bounder = state.pack< edoBounderRng<R> >(R(dim, -5), R(dim, 5), gen)
& sampler = state.pack< edoSamplerNormalAdaptive<R> >(bounder)
& replacor = state.pack< eoCommaReplacement<R> >()

make_verbose(parser)
make_help(parser)

& algo = state.pack< edoAlgoAdaptive<CMA> >(
gaussian , pop_eval, selector,
estimator, sampler , replacor,
pop_continue, distrib_continue)

—

f
ParadiskEO

{

algo(pop)
} (eoMaxEvalException& e) {
eo::log << eo::progress << << std::endl

}
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LG P L/C ec I L L git clone https://github.com/nojhan/paradiseo.qgit

1 O x Fa Ste r C++ cmaes.cpp -l../eo/src -l../edo/src -
DWITH_EIGEN=1 -l/usr/include/eigen3 -std=c++17 -

L./lib/ -leo -leoutils -les -0 cmaes

B e n C h m a rki n g Jcmaes --help

sudo apt install g++-8 cmake make libeigen3-dev _8
libopenmpi-dev doxygen graphviz libgnuplot- -
iostream-dev ()
_ . £
mkdir build ; cd build ; cmake -DEDO=0ON .. && make , k':
i Algorithm ( ]
performance %

)
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PASTEUR



