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PDFO: Powell's Derivative-Free Optimization solvers
Introduction | Python | MATLAB | Citing PDFO | Acknowledgments
Dedicated to the late Professor M. J. D. Powell FRS (1936–2015).

Introduction
PDFO (Powell's Derivative-Free Optimization solvers) is a cross-platform packageproviding interfaces for using the late Professor M. J. D. Powell'sderivative-free optimization solvers, including UOBYQA, NEWUOA, BOBYQA, LINCOA,and COBYLA. See the PDFO homepage and the PDFO paper for more information.
This package makes use of a modified version of Powell'sFortran code. See the folder originalunder fsrc for Powell's original code.
Python version of PDFO
Installation
Recommended installation
To use the Python version of PDFO on Linux, Mac, or Windows, you needPython (version 3.7 or above).
It is highly recommended to install PDFO via PyPI.
Install pip in your system ifyou Python version does not include it. Then execute
python3 -m pip install pdfo



in a command shell (e.g., the terminal for Linux and macOS, or the CommandShell for Windows). If your Python 3 launcher is not python3, adapt thecommand accordingly (it may be python on Windows for example). If thiscommand runs successfully, PDFO is installed. You may verify theinstallation by
python3 -m unittest pdfo.testpdfo



If you are an Anaconda user, PDFO is also available through the conda installer( https://anaconda.org/conda-forge/pdfo ). However, it is not managed by us.
Alternative installation (using source distribution)
Alternatively, although deeply discouraged, PDFO can be installed from thesource code. It requires you to install additional Python headers, a Fortrancompiler (e.g., gfortran), andF2PY (provided byNumPy).Download and decompress the source code package,or clone it from GitHub or Gitee.You will obtain a folder containing pyproject.toml; in a command shell,change your directory to this folder; then install PDFO by executing
python3 -m pip install .



Usage
PDFO provides the following Python functions:pdfo, uobyqa, newuoa, bobyqa, lincoa, cobyla.
The pdfo function can automatically identify the type of your problemand call one of Powell's solvers. Theother five functions call the solver indicated by their names. It is highlyrecommended using pdfo instead of uobyqa, newuoa, etc.
The pdfo function is designed to be compatible with theminimizefunction available in scipy.optimize.You can call pdfo in exactly the same way as calling minimize, without thederivative arguments (PDFO does not use derivatives).
For the detailed syntax of these functions, use the standard help commandof Python. For example,
from pdfo import pdfohelp(pdfo)



will tell you how to use pdfo.
Uninstall
PDFO can be uninstalled by executing the following command in a command shell:
python3 -m pip uninstall pdfo



MATLAB version of PDFO
Prerequisites
PDFO supports MATLAB R2014a and later releases. To use PDFO, you need firstset up the MEX of yourMATLAB so that it can compile Fortran.The setup of MEX is a pure MATLAB usage problem and it has nothing to do with PDFO.
To see whether your MEX is ready, run the following code in MATLAB:
mex('-setup', '-v', 'fortran'); mex('-v', fullfile(matlabroot, 'extern', 'examples', 'refbook', 'timestwo.F'));



If this completes successfully, then your MEX is ready. Otherwise, it is not, andyou may try the setup_mex package at
https://github.com/equipez/setup_mex



It will help you to set MEX up on Windows or macOS (the setup of MEX is trivial on Linux).In case setup_mex does not work, you need to consult a local MATLAB expert or the technical support ofMathWorks about "how to set up MEX", which isnot part of PDFO.
Installation
Download and decompress the source code package,or clone it from GitHub or Gitee.You will obtain a folder containing setup.m. Place this folder at the locationwhere you  want PDFO to be installed. In MATLAB, change the directory to thisfolder, and execute the following command:
setup



If this command runs successfully, PDFO is installed. You may execute thefollowing command in MATLAB to verify the installation:
testpdfo



Usage
PDFO provides the following MATLAB functions:pdfo, uobyqa, newuoa, bobyqa, lincoa, cobyla.
The pdfo function can automatically identify the type of your problemand then call one of Powell's solvers.The other five functions call the solver indicated by their names. It is highlyrecommended using pdfo instead of uobyqa, newuoa, etc.
The pdfo function is designed to be compatible with thefminconfunction available in the Optimization Toolboxof MATLAB. You can call pdfo in exactly the same way as calling fmincon. Inaddition, pdfo can be  called in some flexible ways that are not supported byfmincon.
For detailed syntax of these functions, use the standard help commandof MATLAB. For example,
help pdfo



will tell you how to use pdfo.
Uninstall
PDFO can be uninstalled using the setup.m script by executing the followingcommand in MATLAB:
setup uninstall



Citing PDFO
	T. M. Ragonneau and Z. Zhang, PDFO: a cross-platform package for Powell's derivative-free optimization solvers, arXiv:2302.13246, 2023.

@misc{Ragonneau_Zhang_2023,    title        = {{PDFO}: a cross-platform package for {Powell}'s derivative-free optimization solvers},    author       = {Ragonneau, T. M. and Zhang, Z.},    howpublished = {arXiv:2302.13246},    year         = 2023}



In addition, Powell’s methods can be cited as follows.
	M. J. D. Powell. A direct search optimization method that models the objective and constraint functions by linear interpolation. In S. Gomez and J. P. Hennart, editors, Advances in Optimization and Numerical Analysis, pages 51–67, Dordrecht, NL, 1994. Springer.

	M. J. D. Powell. UOBYQA: unconstrained optimization by quadratic approximation. Math. Program., 92:555–582, 2002.

	M. J. D. Powell. The NEWUOA software for unconstrained optimization without derivatives. In G. Di Pillo and M. Roma, editors, Large-Scale Nonlinear Optimization, volume 83 of Nonconvex Optimization and Its Applications, pages 255–297, Boston, MA, USA, 2006. Springer.

	M. J. D. Powell. The BOBYQA algorithm for bound constrained optimization without derivatives. Technical Report DAMTP 2009/NA06, Department of Applied Mathematics and Theoretical Physics, University of Cambridge, Cambridge, UK, 2009.


Remark: LINCOA seeks the least value of a nonlinear function subject tolinear inequality constraints without using derivatives of the objectivefunction. Powell did not publish a paper to introduce the algorithm.
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开源评估指数源自 OSS-Compass 评估体系，评估体系围绕以下三个维度对项目展开评估：




1. 开源生态

	生产力：来评估开源项目输出软件制品和开源价值的能力。
	创新力：用于评估开源软件及其生态系统的多样化程度。
	稳健性：用于评估开源项目面对多变的发展环境，抵御内外干扰并自我恢复的能力。


2. 协作、人、软件

	协作：代表了开源开发行为中协作的程度和深度。
	人：观察开源项目核心人员在开源项目中的影响力，并通过第三方视角考察用户和开发者对开源项目的评价。
	软件：从开源项目对外输出的制品评估其价值最终落脚点。也是开源评估最“古老”的主流方向之一“开源软件” 的具体表现。


3. 评估模型



基于“开源生态”与“协作、人、软件”的维度，找到与该目标直接或间接相关的可量化指标，对开源项目健康与生态进行量化评估，最终形成开源评估指数。
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