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* Ecosystem: packages and environments
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Software in Engineering/Control

* Domination of Matlab-Simulink
- Easy-to-learn programming
— Nice Integrated Development Environment
— but proprietary, limited code reusability

* Looking for alternatives

- Open source “equivalents”: Scilab-Xcos, Octave
— Open source alternatives: Modelica, R, Python, Julia

— Better code reusability: an educational issue?
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The new curriculum
for “classes prépas”

* Python for learning Algorithmics

* Python or Scilab for scientific computing, and
system simulation

Educated students coming soon... (?)
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Python Ecosystem

 Many availabe packages

— for science

— and beyond!

e No “standard/official” development environment,
but (too?) many options available:

- Light weight: text editor + console

- Integrated Development Environment
(e.g. for Matlab users: Spyder, next slide )

— Interactive IPython Notebook (cf. demos)
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https://pypi.python.org/pypi

Spyder IDE, for Scientific Python

& Spyder = ||= m
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IE::Iitu:ur - CDocuments and SetkingsicarlosiMis documentosiPythontmontecarlo_pi. py & x| |OI::jeu:t inspector B x

3 | A Interpolation.py [ | P montecarlo_pi.py [£) l i |4 Source Object |numpy.mean M -1 := Options,

1# _ o ENV [ T_‘ . [ﬁ‘ I'I'IEElI'I{El, axis=None, dt"_l"pEZNDI'IE, DLII:ZNDI'IE} Ea
2# -T- coding: utf-8 -7- Function of numpy.core. Framnurmetic module
3 """Ssimple generation of pi via MonteCarlo integration. =
4 Taken from the Py4Science Warkbook. Compute the arithretic mean along the specified axis,
b . = Returns the average of the array elements, The average is taken over the
6 import math Flattened array by defaulk, otherwise over the specified axis, floatad
7 impart random intermediate and return values are used for integer inputs,
& 8 import numpy as np
9 fram scipy import weave
1@ o Parameters
11 def viin = 100000): 1
12 " approximate pi via monte carlo integration™”" a:array_like
13 rand = random. random Array containing numbers whose mean is desired, IF a is not an
14 sqrt = math.sqrt o array, a conversion is atkemphed,
15 m = 0.a axis :ink, u;uptu:unal _ _
16 for i in xrange(n): f.hxlsn?luitg I.-:II:EhFI:IhLeLmeaPsEnIachmputed. The default is to compute M
17 sm += sqrt(l.@-rand()**2) I Object inspeckar | Variable explorer | File explarer |
18 return 4.@%sm/n
19 L |Cu:unsu:ule g X
20 def v2(n = 100000): T TE TPython 1 () ] 00:04:03 (55
21 """ Implement vl above using weave for the € call™™” -
22 support = "#include <stdlib.h:"
23 code = "™ In [2]: sin([1,2.,3])
24 double sm; out[2]: array([ ©.54147098, 0.90929743, 0.14112001])
25 float rnd;
26 srand(1); // seed random number generator In [3]:
27 sm = @.8;
28 for(int i=0;i<n;+1i) {
29 rad = rand( )/ (RAND_MAX+1. @) ;
3@ sm += sqrt(l.d-rnd*rnd);
31 |3 M
< | i | i#] Conscle | History log |

Permissions: RW End-of-lines; LF Encoding: UTF-8 Line: 1 Column: 1
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https://code.google.com/p/spyderlib/

Major Python packages
for science & engineering

NumPy:
N-dimensional array package

SciPy library: http://scipy.org/
toolboxes for integration, optimization, signal, ...

Matplotlib: http://matplotlib.org/
plotting, with Matlab inspired APl

And symbolic mathematics (SymPy),
Machine Learning (Scikit-learn), ...

I | e N
I _ / : n -
re Hie 11 1z 13 12 13 10 s (R i — 8.

8/9


http://scipy.org/
http://matplotlib.org/

Examples for Control & Signal

 Signal processing: IR filter design
— Numerical arrays manipulation (numpy)
— Signal filtering (scipy.signal)
— Plots (matplotlib)
— Interactivity with IPython widgets

e Optimal Control: Linear Quadratic regulator

— Symbolic math (sympy)
— Numerical LQ synthesis (python-control, slycot)

Demo time!
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