Chapter 1: Using IPython for HPC
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Chapter 2: Advanced Shell Topics
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Source Run Debug Consoles Tools View Help

DUEHE PErErS & bia %0 pE BT
Editor - C:\Packt book\mastering ipython\chap07'code \code4.py
2] [# coderpy @ [ 12 tempay [ |

)
& X Object inspector

1 impurt numpy as np

Z import bokeh.plotting as bp

3 import bokeh.models as bm

4 bp.putput_file("bokehd.html*)

5x = np.linspace(-2 = np.pi, 2 * np.pi, 100)

| 6y8 = np.cosix)
i 7yl = np.sin(x)
2 mySource = bm.ColumnDataSource(data=dict(x=x, yo=y0, yl=yl)]

9 myTools = "box_select,lasso_select, help®
10 left = bp. hgurs(tmﬂs myTools, width=3688, height=380, title="Left")
11 left.circle('x', 'yB', source=mySource)
| 12 right = bp. flgure(tnnls:myTon'Ls, width=288, height=36e,
I 13 rlght circle(’'x', 'yl', source=mySource)
bp. grldplot([[left, right1])
15 bp. show(p)
16

title="Right")

4 % H:Python Saipts

) Source Edlmv Object bokeh.io.output_file

Definition : output_file(filename, title="Bokeh Plot”, autesave=False,
mode="cdn”, roat_dir=None)

Type : Present in bokeh.io module
Configure the default output state to generate output saved to a file when show() is
called.
Does not change the current Document from curdoc(). File, server, and notebook
output may be active at the same time, so this does not clear the effects of
output_server() or output_notebook().

Args:

filename (str) : a filename for saving the HTML document

title (str, optional) : a title for the HTML document (default: "Bokeh Plot”)

| onject inspector | Variable explorer | File explorer |

IPython console

| [ console 1/A

Python 3.5.1 |Anaconda 4.0.8 (32-bit)| (default, Mar
[MsC v.1988 32 bit (Intel)]
Type "copyright", "credits" or "license" for more information.

4 2816, 15:28:01)

IPython 4.1.2 -- An enhanced Interactive Python.
-= Introductlon and overview of IPython's features.

'-kqul(kraf -= Quick reference.

help -= Python's own help system. .
ocbject?  -= Details about 'cbject', use 'cbject??' for extra details.
sguiref  -= A brief reference sbout the graphical user interface.

In [1]:

Console | Hitorylog | 1Python console

Permissions: RW

End-of-lines: CRLF Encoding: UTF-8-GUESSED Line: 4 Column: 4 Memory: 83 %

W Editor - Canopy
File Edit View Search Run Tools Window Help
PrEE e ADD alip-e
File Browser x prog3.py
Filter: | Al Supported Files. .t 1 def gpuWrap(dv, q): i
> B bittermant g g.add(dv. apply(useGPUs))
4 (aRecentEiles 4 def furap(dv, i, q):
pesfion 5 q.add(dv.asply(Z, 1)
6
7 E
8 # we assume that the engines have been correctly instantiated
i 9 def main( ):
1@ q = gueue.Queue() # collect results In here
11 threads = []
12 seqNum = 1
13
14 ¢ = glient()
15
16 for i in range(100):
17 dv = cl:i]%
138 if i % 4 ==
! 19 # we assume the GPU Is attached to processing element @
20 t = threading.Thread(target=gpuWrap, args=(dv, q))
2] else:
t = threading Threadftarget=fWran arge=fry sahim A1) &
i Python C:\Jsers\bittermant w X
i Welcome to Canopy's interactive data-analysis environment! =
! with pylab-backend set to: gt
Type '?' for more information.
I Welcome to Canopy's interactive data-analysis environment! =
i with pylab-backend set to: gt
Type '?' for more information.
f T3] :
I
i
|
I
Cursor pos  17: 18 16 C:\Packt bookymastering ipython\chap03\code\prog3.py




EWD:V—C: g ing ipythontchap03\code\prog2.py - Eclipse

File Edit Source Refactoring MNavigate Search Project Pydev Run Window Help
Boe e Sim A B-0-A-E F R e Quick Access | B | & seve (@ PyDev)
[# PyDevPackageExpl.. 52 = 8 [ prog2 52 = =
|2 = import numpy
1 drawer from numbapro import vectorize
1 juarez
7 oreillyl ectorize([
T pegs =def vectorAdd(a, b):
L projt return a + b
T proj2
L register “def useGPUs( ):
7 restl N = 64
T Servers
(£ Servers2
= i a A = numpy.random.rand(N).astype(numpy.float32)
El:::l B = numpy.random.rand(N).astype(numpy.float32)
| b C = numpy.zeros(N, dtype=numpy.float32)
C = vectorAdd(A, B)
print(C)
def i, a)
curr = n
tmp = 1
while curr 1= 1:
I tmp = tmp + 1
. B - »
I P PyUnit 52 % @ 4~ -~ =8
Runs: 0/0 0 B0
Status
Result Test File Time (5) =
Writable Insert 4:18

Chapter 3: Stepping Up to IPython for
Parallel Computing
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Chapter
4: Messaging with ZeroMQ and MPI



processor registers

small size .
very fast, very expensive

processor cache

small size .
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random access memory

medium size fast, affordable
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very slow, affordable
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Chapter 6: Works Well with Others -

IPython and
Third-Party Tools
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Jupyter QtConsole

[Ele Edn View Komel Windomw help

Jupgter OtConsole 4.1.1 X
Python 2.4.4 |Anaconda 2.0.1 (64-bit)| (default, Jan 11 2016, 13:54:01)
Type "copyright", "credits" or "license” for more information.

IPython 4.0.1 -- An enhanced Interactive Pythan.

7 -= Introduction and overview of IPython's features.
Squickref -= Quick reference.

hglp -= Python's own help system.

object? .= Details about 'oﬁject', use 'object??’ for extra details.
%guiref  -= A brief reference about the graphical user interface.

In [1]: %load_ext rpy2 ipython

In [2]: %%R
..: plotimtcarsfwt, mtcars$mpg)

o
=]
o | oo
(o]
o
o
]
o o o
o
E o o
e
o
g 0% ©
E g
e o o
o
& o
o =]
g % o
o
o
=
T T T
2 3 4
micars fwt




a( Jupyter QtConsole

File Edit Wiew Kernel

Window Help

In [5]: %%R
...: plotimtcarsgwt, mtcars$mpg, xlab="Weight”, ylab="WPG", main="Weight vs. Mileage")
: abline(lm(mtcars$mpg-mtcarsgwt) )
fit < Imimtcars$mpg-poly(mtcarsgwt, 2, raw = TRUE))
Tinesisortimcarsgwt), fittedifit)lorderimtcarswt)], col="rad")

Weight vs. Mileage
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Chapter 7: Seeing Is Believing-
Visualization

@ & & dipanjan@dipanjan-K535D: ~

dipanjan@dipanjan-K535D:~% ipython --matplotlib

Python 2.7.11 |Anaconda 2.3.0 (64-bit)| (default, Dec 6 2015, 18:08:32)
Type "copyright", "credits" or "license" for more information.

IPython 3.2.0 -- An enhanced Interactive Python.
Anaconda is brought to you by Continuum Analytics.
Please check out: http://continuum.io/thanks and https://anaconda.org
? -> Introduction and overview of IPython's features.
%quickref -> Quick reference.
-= Python's own help system.
-> Details about 'object', use 'object??' for extra details.
GLib-GIO-Message: Using the 'memory' GSettings backend. Your settings will not
be saved or shared with other applications.

(python:6628): Gtk-WARNING **: GModule (/usr/lib/x86_64-1linux-gnu/gtk-2.0/2.10.0
Jimmodules/im-ibus.so) initialization check failed: GLib version too old (micro
mismatch)

(python:6628): Gtk-WARNING **: Loading IM context type 'ibus' failed
(python:6628): Gtk-WARNING **: GModule (/fusr/lib/x86_64-1linux-gnu/gtk-2.0/2.10.0
Jimmodules/im-ibus.so) initialization check failed: GLib version too old (micro

mismatch)

(python:6628): Gtk-WARNING **: Loading IM context type 'ibus' failed

(python:6628): Gtk-WARNING **: GModule (/usr/lib/x86_64-linux-gnu/gtk-2.0/2.10.0
Jimmodules/im-ibus.so) initialization check failed: GLib version too old (micro
mismatch)

(python:6628): Gtk-WARNING **: Loading IM context type 'ibus' failed
Using matplotlib backend: Qt4Agg

1]: 1
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Chapter 9: Documentation

4 Mozilla Firefos =SS X __
| filexfifnfsi02/wit0096)=x1. html X | qF
File:infs 02/wit0096/ex 1 htrnl v | | Q search wBa +§ & =

It turns out Abraham Lincoln never said
Never trust anything you read on the Internet.

It was Benjamin Franklin

J file:jfinfs/02/wit.. t/chap0Yex2 ktrml 3 |

file:iinfs/ 02/ witD096(P ackt/chap09jex2. html

. Start out emphatically
. And get bolder as the list goes on

. Here we use a letter to count

. Even lower-case letters work
1. One can use different counters on indented lists

. And mix up delimiters with a multi-line comment

and a blank line in the middle.

. One can even start numbering non-sequentially.
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Chapter 1 Main Title

Section 1.1 An Important Subject

Subsection 1.1.1 A Special Case
|
l

Section 1.2 Another Important Subject

Chapter 2 Conclusions

B e Vi et [

I | Welcome to Chap09's documenta.. % | dh

i D | D fileinfs02iwit00967P ackt/chap0e/s phinx docsibuildihtrnlindes. hernl o , Search B ¥+ #

| Table Of Welcome to Chap09’s
Contents documentation!

Welcorne to Chap0g's
docurnentationt
Indices and tables

Contents:

Company boilerplate goes here.

This Page

Suppose nl, ..., nk are positive integers that are pairwise coprime. Then,
Show Source for any given sequence of integers al, ..., ak, there exists an integer x

. solving the following system of simultaneous congruences.
Quick search g asy g

x =al modnl x = a2 modn2 ... x = ak mod nk

i A full explanation of the theorem can be found at https://en.wikipedia.org
Enter search terms or a jwiki/Chinese remainder theorem
maodule, class or function
name. Attributes:
None
Dependencies:
functools

Indices and tables

* Search Page

©2016, Thomas Bitterman. | Powered by Sphinx 1.3.8 & Alabaster 0.7.7 | Page source




Table Of
Contents

Welcome to Chap0g's
documentation!
Indices and tables

This Page
Show Source

Quick search

Go

Enter search terms or a
module, class or function
name.

Welcome to Chap09’s
documentation!

Contents:
Company boilerplate goes here.

Suppose nl, ..., nk are positive integers that are pairwise coprime. Then,
for any given sequence of integers al, ..., ak, there exists an integer x
solving the following system of simultaneous congruences.

X =al mod nlx = a2 modn2..x = ak mod nk

A full explanation of the theorem can be found at https://en.wikipedia.org
/wiki/Chinese remainder theorem

Attributes:
None

Dependencies:
functools

class crt1.CRT

The Chinese Remainder Theorem method for solving a system of linear
congruences.

Notes:
This class has no __init__ method. As such, there are no arguments
required to construct an instance.

Without class or instance variables, all objects of this class are
stateless.

Args:
None
Attributes:
None

Example:

An example is provided in the main guard corresponding to the
system: x =2 mod3x =3 mod5x =2 mod 7

Indices and tables

* Index
+ Module Index
* Search Page

2018, Thomas Bitterman. | Powered by Sphinx 1.3.6 & Alabaster 0.7.7 | Page source




Table Of Welcome to Chap09’s
Contents documentation!

Welcome to Chap09's
documentation! Contents:
Indices and tables

This Page o . )

Suppose n1, ..., nk are positive integers that are pairwise coprime. Then,
Show Source for any given sequence of integers a1, ..., ak, there exists an integer x
solving the following system of simultaneous congruences.

Company boilerplate goes here.

Quick search

x=almodnlx =a2modn2 .. ak mod nk

Gol A full explanation of the theorem can be found at https://en. wikipedia.org
Enter ssarch terms or 2 /wiki/Chinese remainder theorem
module, class or function
name. Attributes:
None
Dependencies:
functools

class crt1.CRT
The Chinese Remainder Theorem method for solving a system of linear
congruences.

Notes:
This class has no __init__ method. As such, there are no arguments
required to construct an instance.

‘Without class or instance variables, all objects of this class are
stateless.

Args:
None
Attributes:
None

Example:

An example is provided in the main guard corresponding to the
system: x =2 mod3x =3 mod 5x =2mod7

CRT.chinese_remainder (n, a)
Use the existence construction form of the CRT to compute the
solution.

First, calculate the product of all the modulos (b1, n2, ..., nk) as prod
For each i, calculate prod/n_i as p Sum up each ai * the multiplicative
inverse of ni mod p

Args:
n: a list of medulos (n1, n2, ..., nk) a: a list of congruences (al, a2,
..., ak)

Returns:
The smallest integer solution to the system of congruence
equations defined by a and n.

Error conditions:
‘When len(n) len(a), a solution always exists. When len(a) >

len(n), any additional a’s are ignored. When len(n) > len(a), behavior
is deterministic but erroneous.

Indices and tables

o Index
* Module Index
* Search Page

©2016, Thomas Bitterman. | Powered by Sphinx 1.3.6 &

7 | Page source




Chapter 10: Visiting Jupyter

. Packt/chapl0/ ¥ | O testnotsbook ® | _ notebook2
€ Iocalhost: ckt/chapl0#running
il
| Files Running Clusters

Currently running Jupyter precesses

Terminals =

There are no terminals running.

Notebooks +
& Packl ‘chap10/notebook2.ipynb

& Packl ‘chapl0/testnotebook.ipynb

E

4=

Search




J’ . Home %\ =k

& @ locahostEanatre

- c| |q Search

v ®s & & H~|

= Jupyter

Files Running Clusters
Select items to perform actions on them.

- &

O

[0 awesim_data
(3 awesim_dev
3 crimson_files
[ Desktop

(3 davel

(3 Documents
[ Downloads
0 envs

[3 envs_bak

3 Ipython

3 ipython

3 Julia

0 Music

O Packt

[ Pictures

03 Public

3 PythonLibs
OR

O Templates

Ooooooooooooooooooooao

[ Videos

Upload | New~| &




7 Packtichaplof ® | T Helloworld %X | dn
&= | @ localhost: 8888inctebooks(F acktichaploiH elloworld.ipynb ~ C'| |Q Search | e +$ &#& B~ =
P
- jU pyter HelloWorld (autosaved) ﬁ
File Edit View Insent Ceall Kernel Help | Python3 O
+| 3% @ B (4 % N B C|Code | = celmoobar

In [1]: | print("Hello World")
Hello world




. Packi/chaploy

| €= | @ localhost 8888/tres/F acktichapl0
.

v c'| |Q Search

) = Jupyter

Files Running Clusters
Select items to perform actions on them.
O ~ | # /| Packt / chap10
[ ]
[ & Helloworld ipynb

O [ Helloworid. ipynb. bak

Upload s

Text File
Folder
Terminal
ing
Motebooks
Hy
Julia 0.4.2
Python 3




" Packtfchaplo x/,-‘ = Untitled x |\ &k

I Inll: |

& | @ localhost 8888/notebooks(P ack/chapl0/Urtitled.ipynb7kernel_name= python3 ~ C'| |Q Search | wBe ¥ & B =
- 0
— _]U pyte I' Untitled Last Checkpoint: a minute ago [unsaved changes) ﬁ
File Edit View Insert Cell Kemel Help rd | Python 3 O
+ 3 B B 4+ ¥ N B C | Co | = | celoclbar




. Packt/chaplo/

[E=SEEERTSC

\

® | O testnotebook ® | O Packifchaposi »® | . notebook2

book.ipynb# ~ c'| |Q Search

o

s & & B~

File

Edit

: JU pyter testnotebook Last Checkpoint: Last Friday at 4:08 PM (unsaved changes)

Insert Cell Kernel Help

+ %< B B 4 ¥ M E C Code j = || CellToolbar

o

# |Python3 ©

In [2]:

# %load ../chapB3/codel. py
This is an abbreviated version of my random number generator test suite.
It uses the pytest framework. It does not do much in this form.
import numpy as np
import scipy.stats
import random
class TestRandofis( ):
This is the main class.

Normally it would hold all the tests, plus and setup and teardown fixtures.

def test_builtin(self):

Test the built-in random number generator on 10000 numbers.
num_tests = 10000
vals = [0 for 1 in range(10)]
for i in range(num_tests):
tmp = random.randint(0, 9)
vals[tmpl = valsltmpl + 1

chi2, p = scipy.stats.chisquare(self.vals)
assert p = 0.05

def fool( ):
vvv I just needed a function outside of a class as an example"""

pass

£
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In [4]: S%run ../chap08/test2.py
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o

Ran 1 test in 0.001s

OK
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In [3]:

Il ds

St
— _ll.l pyter testnotebook Last Cheackpoint: an hour ago (unsaved changes)
File Edit View Insert Cell Kemel Help

+5c BB 4 & M B C | Markdown - CellToolbar

=ty
print(x * 2)
10

print("Something is missing)

File "<ipython-input-3-laead959fd3b>", line 1
print("Something is missing)

SyntaxError: EOL while scanning string literal

import time

for 1 in range(10):
print(i)
time.sleep(1)

|Python3 O

Here is an example of Markdown

This was a bold move
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Graphics are fun

In [1]: =matplotlib inline

import numpy
import matpletlib.pyplot as plt

% = numpy.linspace(0, 3*numpy.pi, 1000)
plt.plot(x, numpy.sin(x))
plt.show()
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In [7]: dimport numpy as np
import bokeh.plotting as bp
from bokeh.io import output_notebook
X = np.linspace(0, 2*np.pi, 1024)
¥y = np.cos(x)
fig = bp.figure( )
fig.line(x, vy)
output_notebook( )
bp.show(fig)
;} BokehJS successfully loaded
& i
14
0.5
o] \ /f
0.5 /
/
a4
—t Tt
0 1 2 3 4 ]
Out[7]: <Bokeh Motebook handle for In[71>
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Graphics are fun

In [1]: %load_ext rpy2.ipython
.Rprofile: Setting LK repository

In [2]: %%R
library(ggplot2)
p = ggplot(mtcars) + aes_string(x='wt', y='mpg') + geom point( ) + geom_smooth(method="loess")
print(p)
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Graphics are fun
In [1]: dimport nvd3
nvd3.ipynb.initialize_javascript(use_remote=True)
from nvd3 import scatterChart
¥5 = il agneds b
yRi= [P g s
kwargs = {'shape': 'circle', 'size': '1'}
chart = scatterChart{name='The first few primes', height = 400, width=400)
chart.add_serie(name="Primes", x=xs, y=ys, **kwargs)
chart
loaded nvd3 IPython extension
run nvd3.ipynb.initialize javascript() to set up the notebook
help{nvd3.ipynb.initialize_javascript) for optiecns
Qutll1l: @ Primes
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I In [1]1: %load_ext rpy2.ipythen
I .Rprofile: Setting UK repository

In [2]: %%R
I Llibrary(ggplot2) |

p = ggplot(mtcars) + aes_string(x='wt', y='mpg') + geom point( } + geom_smooth(method="loess")
print(p)




Chapter 11: Into the Future
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