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Overview of Interests

® Smooth Optimization
® Degeneracy / Regularization
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Please Interrupt!
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1997-2001:
CERFACS

® Parameter Optimization:
Trust-Region Method for
Unconstrained Problems

® Primal-Dual Interior-Point
Methods

® CUTEr (CUTE revisited)
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Programming
Environments for
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NLPy

from nlpy.model import amplpy
from nlpy.optimize.solvers.lbfgs import LBFGSFramework

nlp = amplpy.AmplModel ('woods")
lbfgs = LBFGSFramework(nlp, npairs=5, scaling=True, silent=True)

lbfgs.solve()
nlp.close()

Also various factorizations, linear solvers, preconditioners,
constrained solvers, linesearches, trust-regions, etc.
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C U T E r (with N.|. M. Gould and Ph. L. Toint)

® Over 1000 standard test problems

® |nterfaces for C/C++, Fortran 77/90/95/2003
and Matlab

® FEasy to install.Yes, really!

D rAM P L (with R. Fourer)

® Dissection lab for problems in AMPL format

® Some level of nonlinear preprocessing

® Some level of solver recommendation




GA LA H A D (with N. I. M. Gould and Ph. L. Toint)

® Thread-safe library of Fortran 2003 modules

® Covers optimization, linear systems, least-

squares, equations, ...
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Parameter “Tuning” via
Non-smooth
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OPAL: Optimization of Algorithms

Python package for modeling parameter optimization problems

opal .Algorithms DFO

opal .TestProblemCollections CUTEr
opal.Solvers NOMAD

opal ModelStructure, ModelData, BlackBoxModel

avg_time(p,measures):
cpuTime = measures[0]
cpuTime(p).sum() / len(CcpuTime(p))

# Select real parameters for DFO
params = [par par DFO.parameters par.is_real]

# Select tiny unconstrained HS problems
probs = [pb pb CUTEr.HS pb.nvar<= pb.ncon==

# Build model structure and model data
data = ModelData(DFO, probs, params)
structure = ModelStructure(objective=avg_time) #Unconstrained

blackbox = BlackBoxModel(modelData=data, modelStructure=structure)
NOMAD. solve(blackbox)

Joint work with C.Audet, C.-K. Dang
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Degeneracy in NLP
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Geometry of Optimality

If 2 is a local minimizer, then
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LP and Convex QP

mini%lize clx + %ZIZ‘TQZE‘ subject to Ax =0b, x > 0
relk™

® |PM in augmented form
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Primal-Dual Regularization
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® |teration-dependent regularization params

® RHS unchanged!
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SQD Matrices

- -
K = AE f;, E,F =0 P'KP=LDL!

® Direct factorization much faster than as a
- general symmetric indefinite matrix!
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Order 5732 with 19388 nonzeros

CG: Residual History
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NLP: Elastic Variables

® Degeneracy = failure of appropriate CQ

® New variables to regularize the problem
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Elastic Problem

minimize  f(x) +v) ;ti+v) :s;

T,s,t

subject to —t < h(x) <t, t >0, C/%
c(x) +s >0, s>0 '
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Lack of Strict
Complementarity
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In the Making

® With L. Giraud & E.Agullo : optimization of PLASMA

® With S. Gratton : variable-memory quasi-Newton
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A Few Final Words

® CERFACS is well known and will stay with you

® |n Toulouse you have access to many engineers: Talk to
them!
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A une prochaine FOIE !

Thursday, July 8, 2010


mailto:dominique.orban@gerad.ca
mailto:dominique.orban@gerad.ca
http://www.gerad.ca/~orban
http://www.gerad.ca/~orban

