Chapter 1: An Introduction to NumPy

@ python”

’ NumPy

IPython

‘r" ython

8 §wacge| r!f(O!:eEs%g ulnl;!/-t\ha g € ﬁ"‘h'.‘ H.L N e tWO r k X

Image courtesy Fernando Perez & Ondrej Certik

@' SciPy & matplotlib

Viavat o pandas g i

SM StatsModlels
l tist !




Symbolic manipulation

Interval arithmetic
Rationals

Arbitrary precision
integers

Extended precision
floating point

/Hardware

\ floating point ORTRAN

Text processing
Databases

Data formats: HDF5, XML, ...
Graphical user

interfaces
Web interfaces
Hardware
control
Image courtesy of Fernando Perez & Ondrej Multi-language

Gerti integration



Chapter 2: The NumPy ndarray Object

>>> a[0,3:5]
array([3,4])

>>> al4:,4:]
array([[44, 45],
[54, 55]])

>>> a[:,2]
array([2,12,22,32,42,52])

>>> af[2::2,::2]
array([[20,22,24]
[40,42,441]1])




Chapter 3: Using NumPy Arrays
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Chapter 4: NumPy Core and Libs Submodules

x_

CPU Cache Size

/il |

A B Cc

0.0702 7/10/2014
0.4863 12/3/2014
0.9525 3/11/2014
0.3971 1/2/2014
0.8537 9/14/2014

N A7To Afrnalfynaa

T o R R S R S T
A W N =IO



Chapter 5: Linear Algebra in NumPy
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Chapter 6: Fourier Analysis in NumPy
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Chapter 7: Building and Distributing NumPy Code

110.eqq
NIFEST.1

hello-0.1.0

py hello-€




Chapter 8: Speeding Up NumPy with Cython

a b
ab=1,1 —>> Python Object Python Object
type: int type:int
value: 1 value: 1
Source Under the hood
Python Object Python Object
c=a+b type: int + type: int
value: 1 value: 1
1 2 1

v

Python Object

type: int
value: 2

Under the hood

Source file

In [8]: timeit (compute fibonacchi (20))

100000 loops, best of 3: 1.86 ps per loop

In [11]: timeit(compute fibonacchi cython(20))

nnnnnn

10000000 loops, best of 3: 64.5 ns per loop

IC:\dev\packtcode>python setup.py build_ext ——inplace

running build_ext

skipping ’‘first.c’ Cython extension C(up—to—-date)

building ’testing’ extension

C:\Anaconda\Scripts\gcc.hat -DMS_WIN64 —mdll -0 -Wall —-IC:\Anaconda\include -IC:
\Anaconda\PC —c¢ first.c —o bhuild\temp.win—amd64-2.7\Release\first.o

writing build\temp.win—amd64-2.7\Release\testing.def

C:\Anaconda\Scripts\gcc.bhat —-DMS_WIN64 —shared —s huild\temp.win—amd64-2.7\Relea
se\first.o build\temp.win—amd64-2.7\Release\testing.def —-LC:\Anaconda\libhs -LC:\
Anaconda\PChuild\amd64 —lpython2?7 —-lmsvcr?@ —-o C:\devi\packtcode\testing.pyd
Cannot export inittesting: symbol not defined

collect2.exe: error: ld returned 1 exit status

error: command ’C:\\Anaconda\\Scripts\\gcc.hat’ failed with exit status 1




Chapter 9: Introduction to the NumPy C-API (No Images)



Chapter 10: Further Reading
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