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“The purpose of computing is insight,
not numbers”

—Hamming 62
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The Lifecycle of a Scientific Idea (schematically)

Individual exploratory work

Collaborative development

Parallel production runs (HPC, cloud, ...)
Publication & communication (reproducibly!)

Education

Goto 1



The Lifecycle of a Scientific Idea (schematically)

1. Individual exploratory work

Collaborative development

Parallel production runs (HPC, cloud, ...)
Publication & communication (reproducibly!)

Education

SR e S e A

Goto 1

We treat this as a single, coherent problem



[Python: CU Boulder, 2001

or how to best procrastinate on a Physics dissertation

v = (=) B
A

In [13]: run ~/scratch/error

reps: 5
ValueError Traceback (most recent call last)
/home/fperez/scratch/error.py in <module>()
if _name__ == '__main__"':
#texplode()
---> 72 main()

g2="another global’

/home/fperez/scratch/error.py in main()
array_num = zeros(size,'d")
for i in xrange(reps):
---> 62 RampNum(array_num, size, 0.0, 1.0)
RNtime = time.clock()-t@
print ‘RampNum time:', RNtime

/home/fperez/scratch/error.py in RampNum(result, size, start, end)
tmp = zeros(size+l)
step = (end-start)/(size-1-tmp)
---> 45 result[:] = arange(size)*step + start
def main():
ValueError: shape mismatch: objects cannot be broadcast to a single shape

In [14]: .]
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2011: The IPython Notebook

Py IPython Dashboard %/ Py spectrogram
) [O127.0.0.1,8888/a522274ov848bv4auvbzwzvd732c9fsf78b i}] Q
IPIyl: Notebook spectrogram  Last saved: Mar 07 11:14 PM

File Edit  View Insert Cell Kernel Help

8 X ® 0 T + T % > L] Markdown ¥

Simple spectral analysis

L] L]
R]. Ch Web Cllent An illustration of the Discrete Fourier Transform
N-1 .
Xe=Y ape ¥ k=0,... ,N-1
n=0

TeXt & math using windowing, to reveal the frequency content of a sound signal.

We begin by loading a datafile using SciPy's audio file support:

In [1]: from scipy.io import wavfile
O e rate, x = wavfile.read('test_mono.wav')

And we can easily view its spectral structure using matplotlib's builtin specgram routine:

In [2]: fig, (ax1, ax2) = plt.subplots(1, 2, figsize=(12, 4))

Iq eSl IltS axl.plot(x); axl.set_title('Raw audio signal')

ax2.specgram(x); ax2.set_title('Spectrogram');

Raw audio signal Spectrogram
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Share, reproduce.
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From IPython to Project Jupyter

1Pyl A
IPython 4




A simple and generic architecture




[Python

* Interactive Python shell at the
terminal

* Kernel for this protocol in
Python

< Tools for Interactive Parallel
computing

* Network protocol for

interactive computing

* Clients for protocol

“ Console
+ Qt Console
“ Notebook

* Notebook file format & tools

(nbconvert...)

“ Nbviewer



[Python ... Jupyter

* Interactive Python shell at the * Network protocol for

terminal interactive computing
+ Kernel for this protocol in * Clients for protocol
Python

“ Console

< Tools for Interactive Parallel

: + Qt Console
computing

“ Notebook

* Notebook file format & tools
(nbconvert...)

* Nbviewer

@, python’

Language Agnostic



Foundational ideas: the web

+ HTTP and HTML.:

A protocol to transfer content.

* A format to represent it.



Foundational ideas: Jupyter

Rich REPL Protocol

SUB DEAL SUB DEAL

Document Format

We have already computed P(XIA) above. On the other hand, P(X| ~ A) is subjective: our
code can pass tests but still have a bug in it, though the probability there is a bug present is
reduced. Note this is dependent on the number of tests performed, the degree of complication
in the tests, etc. Let's be conservative and assign P(X| ~ A) = 0.5. Then

1-p

PAX) = T 5050 -p)

2p

1+p
This is the posterior probability. What does it look like as a function of our prior, p € [0, 1]?

figsize(12.5, 4)

p = np.linspace(®, 1, 50)

plt.plot(p, 2 * p / (1 + p), color="#348ABD", 1w=3)

# plt.fill_between(p, 2*p/(1+p), alpha=.5, facecolor=["#A60628"])
plt.scatter(0.2, 2 * (0.2) / 1.2, s=140, c="#348ABD")

plt.xlim(®, 1)

plt.ylim(0, 1)

plt.xlabel("Prior, $P(A) = ps$")

plt.ylabel("Posterior, $P(A|X)$, with $P(A) = p$")

plt.title("Are there bugs in my code?")

<matplotlib.text.Text at 0x1051de650>
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Are there bugs in my code?
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Jupyter Protocol
supercharge the P in REP*L

any mime-type output"

In [5]: print(df.head())
text ¢ cake lies pie
2012-12-19 363.885981 367.826809 362.807807
2012-12-20 361.055153 368.463441 365.065045
2012-12-21__2A2 _NR4ARA 267 T7RRARA 23R4 _OR711R
svg, png, ]peg
In [14]: Math(r'''f(x) = \int_{-\infty}*\infty

\hat f(\xi) e*{2 \pi i \xi x},d\xi

latex, pdt

In [ ]J: @interact

html, javascript

interactive widgets

def factor_xn(n=5):

display(Eq(x**n-1, factor(x**n-1)))

Jan Apr Jul Oct Jan Apr Jul Oct
2013 2014

23



Jupyter Protocol
is language agnostic

EScala @

e—rlm @ Q‘Q
@ jupyter lela
&(g So ok’ e’ -

© [ -
@ python’

EEEEEE




w= Jupyter Notebooks

PRiEDODK &ISENience

of cells

Publicly documented
teagal = markdown +

latex

Machine readable,
* 608 toalindérplang
output

e Transformable
* (nelesratareverywhere

- Ju pyter Sampling_Theorem (uosaved) @ Python (Python 3) +

Edit View nsert Cell Kernel Help

Investigating the Sampling Theorem

In this section, we investigate the implications of the sampling theorem. Here is the
usual statement of the theorem from wikipedia:

"If a function x(f) contains no frequencies higher than B hertz, it is completely
determined by giving its ordinates at a series of points spaced 1/(2B) seconds
apart.”

Since a function x(f) is a function from the real line to the real line, there are
uncountably many points between any two ordinates, so sampling is a massive
reduction of data since it only takes a tiny number of points to completely
characterize the function. This is a powerful idea worth exploring. In fact, we have
seen this idea of reducing a function to a discrete set of numbers before in Fourier
series expansions where (for periodic x(r))

T :
a, = lr/l) x(2) exp(—jw,t)dt

with corresponding reconstruction as:
x(1) = ¥y an exp(jon1)

But here we are generating discrete points a, by integrating over the entire
function x(), not just evaluating it at a single point. This means we are collecting
information about the entire function to compute a single discrete point a,,
whereas with sampling we are just taking individual points in isolation.

https://github.com/unpingco/Python-for-Signal-Processin

Logout

» O




The Jupyter Notebook Ecosystem



nbviewer: seamless notebook sharing

nbviewer FAQ  IPython  Jupyter

nbviewer

A simple way to share Jupyter Notebooks

| URL | GitHub username | GitHub username/repo | Gist ID ‘ Go!

Zero-install reading of
Programming Languages
nOtebOOkS IPython ’ 'Riy o IJulia

: IP[y] et v ’ N
: J julia

+ Just share a URL “@python . SRS st

Q IRuby Notebook i i

Books
0,

0’0 nb Viewer.‘iupvte r. Org Python for Signal Processing . O'Reilly Book Probabilistic Programming
7 xr J L\ Python PROBABJLISTIC PROGRAMMING

KBAYESIAN METHODS
FOR HACHERS

Mining the

for Signal

Processing Soc1a1 Web

Misc

Data Visualization with Lightning Interactive data visualization with Bokeh Interactive plots with Plotly
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In (8]:

Reproducible Research (2012, w/Rob Knight):
Paper, Notebooks and Virtual Machine

€« c

L ISMEJournal

[ www.nature.comvismej/journal/v7/n3/full/ismej2012123a.htm|

Multidisciplinary Journal of Microbial Ecology

O+ORE QI A ®

-] Advanced search

Journal home > Archive > Commentaries > Full text

Journal home
Advance online
publication
About AOP
Current issue

Focuses Open

This notebook is i led to calculate the positions of primers in an
alignment, using functions from PrimerProspector.

Import the needed functions, and define the primer sequences

# Code modified from PrimerProspector library slice_aligned region.py (development version

# Imports and definitions
from string import lower, upper
from operator import itemgetter

from cogent import LoadSegs, DNA

from cogent.core.alphabet import AlphabetError

from cogent.align.align import make_dna_scoring dict, local pairwise
from cogent.parse.fasta import MinimalFastaParser

from cogent.core.moltype import IUPAC_DNA ambiguities

DNA_CODES = ['A', 'C', 'T', ., 'R, 'Y, 'M', 'K',
W, 'S, 'B', D', 'H', v, N']

# Note that these are all written 5'->3', the reverse primers are reverse complemented for
the local alignment

# If one wanted to test different primers, they would be defined here.

# 27£/338r = V2 (also includes V1, but generally just referred to as V2)
# 349£/534r = V3

# 515£/806r = V4

# 967£/1046r = V6

# 1391£/1492r = V9

primer_seqs = {
'27£': ' AGAGTTTGATCMTGGCTCAG' ,
'338r' :DNA.rc( 'GCTGCCTCCCGTAGGAGT '),
' GYGCASCAGKCGMGAAW' ,
DNA.rc( 'ATTACCGCGGCTGCTGG'),
' GTGCCAGCMGCCGCGGTAA ',
DNA.rc('GGACTACVSGGGTATCTAAT'),

' TGYACACACCGCCCGTC' ,

DNA.rc('GGCTACCTTGTTACGACTT' ),

+ ' TGYACACACCGCCCGTIC' # Need this rather than forward primer to get prope
r 3' position of reverse version

reference_aligned file = '/home/ubuntu/qiime_software/gg_otus-4feb201l-release/rep_set/gg_
76_otus_4£eb2011_aligned.fasta’

R

Commentary

The ISME Journal (2013) 7, 461-464; doi:10.1038/isme;j.2012.123;
published online 25 October 2012

Collaborative cloud-enabled tools allow rapid,
reproducible biological insights

,agan-KeIIeylrQ, William Anton Walterszrﬁ,
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nzalezé, Rob Knightzlg, Fernando Perez® and J
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http:/ /www.nature.com /ismej/journal /v7 /n3/full /ismej2012123a.html

http:/ /giime.org/home

«Previous | Next»
Table of contents
Download PDF
B Send to a friend
© View interactive PDF in
Instructions and supporting data for the QIIME/IPython/StarCluster demo at the 2012 NIH Cloud Computing the
Microbiome workshop and our corresponding paper in the ISME Journal.

The analysis made use of the IPython Notebook, QIIME, StarCluster, PyCogent, and PrimerProspector. All of these tools are pre-installed in the ami-
9£69c1£6 public Amazon EC2 instance, which was used in this study.

Supporting Files

The IPython notebooks supporting this study can be viewed here and arc available here in PDF format:

NIH Cloud Demo (Complete!

NIH Cloud Demo (Fast)

Timing*

_— . . .
Pearson v Robinson-Foulds Distances
V3 and V4 Regions Only

* Note that the Timing notebook is for reference as related to the paper only - it will not be dircctly reproducible on re-runs of the above notebooks as
it relies on the semi-manual creation of the tasks.. Log file. The tasks . Log file used to generate the original timing data is available for download
here.

The Greengenes reference OTU collection used in this study is available for download here.
The IPython notebook files (. ipynb) are available for download here.
The tree metadata mapping file used in generating the coloring categories in the 3D PCoA plot is available here.

bled tools allow rapid.

The paper for this analysis, "Ca ive cloud. biological insights", is available here.

Reproducing the analysis

Four m2.. 4xLarge instances were booted using StarCluster to create a 32 core cluster with approximately 280GB of RAM (70GB per 8 core
instance). This was used for the full analysis (a more complete analysis then was done during the workshop, where the workshop analysis was
optimized to run quickly). To support the large quantity of data that is generated during the analysis, you should create an EBS volume which will be
attached to the running instance. A 20 GB volume will be sufficient. The volume used for running these notebooks is available as snap-75eb8005.

To reproduce the analyses presented in this paper you should install StarCluster locally, and configure it according to the instructions on the
StarCluster website. You can then add the following to your -/ . starclustexr/config file:

{plugin ipcluster]
setup_class = starcluster.plugins.ipcluster.IPCluster
enable_notebook = true
# If you leave notebook_passwd out, a random password
# will be generated instead.

_passwd = YOUR

[cluster giime-ipython]
node_image_id = ami-9£69c1£6
cluster_user = ubuntu

keyname = YOUR-KEY
cluster_size = 4
node_instance_type = m2.4xlarge
plugins = ipcluste

= r
volumes = giime-ipython-data

[volume giime-ipython-data]
VOLUME_ID = YOUR-VOLUME-ID
MOUNT_PATH = /home/ubuntu/data

static/nih-cloud-apr2012



Today: mybinder.org

& binder

Turn a GitHub repo into a collection of
interactive notebooks powered by

Jupyter and Kubernetes. github.com / freeman-lab

@ Configure dependencies

@ Tell us your GitHub repo forbesie o proects

requirements.txt ~ for pip Python projects

| @ Attach services
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environment.yml = for conda Python projects o
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A long time ago in a galaxy far, far away...




A long time ago in a galaxy far, far away...
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Two identical detectors: Hanford, WA and Livingston, LA

LI G O *ad fe at Of Detection problem:

e ~1/1000 proton over 4 km.

SCience 8( engineering e Sensitivity ~ le-21

* Milky Way: 1e+21m across!




September 14, 2015

Hanford, Washington (H1) Livingston, Louisiana (L1)
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FIG. 1. The gravitational-wave event GW150914 observed by the LIGO Hanford (H1, left column panels) and Livingston (L1, right
column panels) detectors. Times are shown relative to September 14, 2015 at 09:50:45 UTC. For visualization, all time series are filtered
with a 35-350 Hz bandpass filter to suppress large fluctuations outside the detectors’ most sensitive frequency band, and band-reject
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Gravitational waves detected on Jupyter!

: J u pytel’ GW150914_tutorial Last Checkpoint: 02/13/2016 (unsaved changes)
File  Edit View Insert Cell Kernel Help v |IPython (Python 3) O

15 1e21 aLIGO FILTERED strain data near GW150914

strain

—— H1 strain
— L1 strain
—— matched NR waveform
-15
-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10
time (s) since 1126259462.422

The filtered data peak at around 1.e-21, 1000 times smaller than the scale in the first plot. The "DC" offset between H1 and L1 data
visible in the first plot is no longer visible here; the bandpassing cuts off frequency components below around 40 Hz.

Now, as with whitening, the signal is visible as an oscillation sweeping from low to high frequency from -0.10 seconds to 0, then
damping down into the random noise. Again, it looks roughly the same in both detectors, after shifting and flipping the L1 data with
respect to H1. It's exactly the kind of signal we expect from the inspiral, merger and ringdown of two massive black holes.

And as with whitening, the NR waveform looks, by eye, to be a good match to the data in both detectors; the signal is consistent
with the waveform predicted from General Relativity.

Make sound files

Make wav (sound) files from the filtered, downsampled data, +-2s around the event.

In [15]:  # make wav (sound) files from the whitened data, +-2s around the event.
from glob import glob
from IPython.display import display, Audio

from scipy.io import wavfile

From LIGO Open Science Center, binder-ified: github.com /minrk /ligo-binder




The song of the universe

Z JUPYTEr Gw150914_tutorial Last Checkpoint: 02/13/2016 (unsaved changes)

Frequency (Hz)

Fle  Edit

In (15):

S —

512
256
128
64
32

View Inset Cel Kemel Help # |1Python (Python 3) O

The 1.6-21, 1000 times scale in the first plot. The "DC" offset between H1 and L1 data
visible in the first plot is no longer visible here; cuts off freq 40 Hz

Now, . the signal 0. , then
‘damping down into the random noise. Again, it Iooks roughly the same in both detectors, after shifting and fipping the L1 data with
respect to H1. It's exactly the kind of signal we expect from the inspiral, merger and ringdown of two massive black holes.

And as with whitening, the NR waveform looks, by eye, to be a good match to the ata in both detectors; the signal is consistent
with the waveform predicted from General Relativiy.

Make sound files

files from the fitered, . +-25 around the event.
# make wav (sound) file:
£rom glob import

£rom IPython

om the whitened data, +-2s around the event
ob
play import display, Audio

from scipy.io import wavfile

0.30

0.35
Time (s)

0.40 0.45

Make sound files

Make wav (sound) files from the filtered, downsampled data, +-2s around the event.

# make wav (sound) files from the whitened data, +-2s around the event.
from glob import glob
from IPython.display import display, Audio

from scipy.io import wavfile

# function to keep the data within integer limits, and write to wavfile:
def write wavfile(filename,fs,data):
d = np.intl6(data/np.max(np.abs(data)) * 32767 * 0.9)
wavfile.write(filename,int(fs), d)

tevent
deltat

1126259462.422 # Mon Sep 14 09:50:45 GMT 2015
2. # seconds around the event

# index into the strain time series for this time interval:
indxt = np.where((time >= tevent-deltat) & (time < tevent+deltat))

# write the files:

write wavfile("GW150914_H1 whitenbp.wav",int(fs), strain_Hl whitenbp[indxt])
write wavfile("GW150914 L1 whitenbp.wav",int(fs), strain L1l whitenbp[indxt])
write wavfile("GW150914 NR whitenbp.wav",int(fs), NR_H1 whitenbp)

for wav in glob('*whitenbp.wav'):
display(wav)
display(Audio(filename=wav))

'GW150914 H1 whitenbp.wav'

Using the IPython.display.Audio object



anging the scientific culture

nature International weekly journal of science

Home ’ News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video ‘ For Authors

Volume 515 > Issue 7525

NATURE | TOOLBOX B MIE-
NATURE | TOOLBOX <5 = Malen
Interactive notebooks: Sharing the code

Top story

The free IPython notebook makes data analysis easier to record, understand and

reproduce.
Helen Shen

05 November 2014
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Executable papers: the future?

G e LMD LUW | LAY C_ YL @Y § ALCLPULALLUL. UEGLGD L § Clap— Yiay &
P circle_color = 'red'
o2 else:
ax.imshow(image, interpolation='nearest')
: IPython (Python 3) ~
IPIyl: Notebook Nature autosaved) Python (Python 3) circle color = 'yellow'
File Edit View Insert Cell Kemel Help fo) for blob in blobs:

Y, X, r = blob
c = plt.Circle((x, y), r, color=circle_color, linewidth=2,
ax.add_patch(c)

nature (‘p)rackspace # Use interact to explore the galaxy detection algorithm.

interact(plot_blobs, max_sigma=(10, 40, 2), threshold=(0.005, 0.02,

+ < @A B 4+ v > B C Markdown 4 Cell Toolbar: None

o«

Introduction

max_sigma 30
Welcome! You have just launched a live example of an IPython Notebook. The notebook h hold 0.017
is an open-source, interactive computing environment that lets you combine live code, threshol :
narrative text, mathematics, plots and rich media in one document. Notebook documents gray
provide a complete reproducible record of a computation and its results and can be
shared with colleagues (through, for example, email, web-hosting services such as
GitHub, Dropbox, and nbviewer). 0 v

Galaxies in the Hubble Deep Field

- — - - - +
. ¥ J o °
You can edit anything in this temporary demonstration notebook, including the text you ¢ - & z
are reading. To see it full-screen, click on the 'Expand' icon in the lower right corner of ¥ . o

. T ' ¥ 1
the frame around this notebook. : . o % P ‘0% ‘ . . @
o -
: o -
(]

This notebook showcases some of IPython's capabilities for researchers. 100 N %

This demonstration is hosted by Rackspace and is running on its bare metal offering, k.
OnMetal. Try out these cloud services yourself through Rackspace's developer+ page.

’
.
o

Basic Python code and plotting w0}l ¥, / :
v g @.

The box below (known as a code cell) contains the Python code to plot y = x2 over the e ’

range (0, 5] . The blue comments preceded by # explain what the code does. = F L

To run the code: b R .
300 )

1. Click on the cell to select it. . .2 "
2. Press SHIFT+ENTER on your keyboard or press the play button ( p ) in the G % N
toolbar above. -

400
In [ ]: | # Import matplotlib (plotting) and numpy (numerical arrays). W i e _ 5 . 3
# This enables their use in the Notebook. N R R B . .
tmatplotlib inline - - 2 -
import matplotlib.pyplot as plt . R X
import numpy as np ’ ¥ % L] B g .
500 - - —
# Create an array of 30 values for x equally spaced from 0 to 5. 0 100 200 300 400 500
x = np.linspace(0, 5, 30)

A full tutorial for using the notebook interface is available here. ' ,‘

http:/ / www.nature.com /news/ipython-interactive-demo-7.21492?article=1.16261



Executable books

Python for Signal Processing, by José Unpingco

Y/ [IPython for Signal Process %

Springer hardcover book « e

Chapters: IPython Notebooks o

Posted as a blog entry summay

z 833

e
: 872
§ a3

All available as a Github repo

Comments and corrections welcome!

References

+ Oppenheim, A. V., and A. S. Willsky. "Signals a

José Unpingco 1 comment:
’i Lyle Dingus March 2, 2013 at 7:20 PM
P Great job. Thank you for the great explanation
Reply







Berkeley's Foundations of Data Science

® © ®  computational and Inferer, x IPython

C £ https:// gitbook. book/ds8/ is 7 O S04 @ =S

MGitBook PRICING ~ EXPLORE  BLOG SIGN IN

Computational and Inferential Thinking
New curriculum aimed at all

] ABOUT 4 DISCUSSIONS * Star 3 | 3 Subscribe 1
About this book Readme Table of Contents

@ Interactive tethOOk iS The Foundations of Data Science BRI | on | M

Last edit was 7 hours ago

By Ani Adhikari and John DeNero

]up -y ter N Oteb O Oks This is the textbook for the Foundations of Data Science class at UC Berkeley.

View this textbook online on Gitbooks.

Updated 7 hours ago

* Course deployment is  awy
JupyterHub p— __ istograms T

Many experiments and data sets involve multiple values of the same type. An array is a collection of

values that all have the same type. The numpy package, abbreviated np in programs, provides m
Python programmers with convenient and powerful functions for creating and manipulating arrays.

import as
Quantitative Data and Histograms9|

An array is created using the np.array function, which takes a list or tuple as an argument. Here, we
create arrays of average daily high and low temperatures for the decades surrounding 1850, 1900, 1950, Many of the variables that data scientists study are quantitative. For instance, we can study the amount

and 2000 of revenue earned by movies in recent decades. Our source is the Internet Movie Database, an online

database that contains information about movies, television shows, video games, and so on.
baseline_high = 14.48 The table top consists of [U.S.A.'s top grossing movies
25 highs = np.array([baseline high - @.88@, (http://www.boxofficemojo.com/alltime/adjusted.htm) of all time. The first column contains the title of the
D a a_ O I g baseline_high - @.293 movie; Star Wars: The Force Awakens has the top rank, with a box office gross amount of more than 900
° ° | 1093,
" & w4 baseline_high + ©.105 million dollars in the United States. The second column contains the name of the studio; the third

baseline_high + 0.684])

contains the U.S. box office gross in dollars; the fourth contains the gross amount that would have been

earned from ticket sales at 2016 prices; and the fifth contains the release year of the movie.
highs
There are 200 movies on the list. Here are the top ten.

array([ 13.6 , 14.387, 14.585, 15.164]) top = Table.read_table('top_movies.csv')
top.set_format([2, 3], NumberFormatter)
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Microsoft, IBM, Google, Continuum...
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Machine Learning Blog

Introducing Jupyter Notebooks in Azure ML Studio

ML Blog Team 24 Jul 2015 10:00 AM
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Posted by Shahrokh Mortazavi, Partner Director of Program Management at Microsoft.

Azure ML Studio is a powerful canvas for the composition of machine learning experiments and

their ization and

Although the Studio provides an easy to

use, yet powerful, drag-drop style of creating experiments, you sometimes need a good old
“REPL" to have a tight loop where you enter some script code and get a response. | am delighted
to announce that we've now integrated this functionality into ML Studio through Jupyter

Notebooks:
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CLOUD DATALAB*™

An easy to use interactive tool for large-scale data exploration, analysis, and visualization.

TRY IT FREE
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Powerful Data Exploration

Cloud Datalab is a powerful interactive tool created to explore, analyze
and visualize data with a single click on Google Cloud Platform. It runs

on Google App Engine and orchestrates multiple services automatically

50 you can focus on exploring your data.
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ON OUR RADAR Joara  Jwoney | economy There are other parameters which can be passed to jointplot : for
example, we can use a hexagonally-based histogram instead:
I DATA

sns.axes_style('white'):

EmbraCII-lg Jup y ter NOtebO‘ sns.jointplot("x", "y", data, kind="hex")
' .

O'Reilly

O'Reilly Media is using our Atlas platform to make Jupyter Notebooks

class authoring environment for our publishing program.

By Andrew Odewahn, May 7, 2015

pearsonr = 0.64; p = 4.7e-231

4
Embracing Jupyter Notebooks at O'Reilly

3
O'Reilly Media is thrilled to announce that we're

2

making IPython Notebooks a first-class authoring
environment for our publishing program, on par with

Word or our Atlas platform. As part of our move to =

T — 0

=

=2

-6 -4 -2 0 2 4 6
x done




Over 500,000 notebooks on GitHub

arketing/spectrogram.ip. %

€ - C |8 GitHub, Inc. [L

GitHub s repository saren

ipynb

Explore Features Enterprise Blog

Sign in i

ipython / marketing * Star 5

@ Watch 4 YFork 1

P branch: master - marketing / screenshots / spectrogram.ipynb = B

<
T takiuyver on Sep 15, 2014 Update screenshot

2 contributors [} (0]

n
80 lines (80 sloc) 210.816 kb Raw Blame History &

“metadata”:

i

"version": 3

“display_name": "IPython (Python 3)",
“language “python”,

“name": "python3"

'sha256:12f148cde3db2c4ba2b645a29209aed1508fdcaadc5b7642db2322ed8ee3bded”

“nbformat”: 3,
“nbformat_minor": @,
“worksheets": [

{

“cells": [
{
“cell_type": “markdown",

o8

"source": [

“# Simple spectral analysis\n",

“\n",

“An illustration of the [Discrete Fourier Transform](http://en.wikipedia.org/wiki/Discrete_fourier
“\n",

"$$ X_k = \\sum_{n=8}*{N-1} x_n e{-\\frac{2 \\pi i}{N} k n} \\quad \\quad k = @, \\dots, N-1 $$\n
"\n",

“We begin by loading a datafile using SciPy's audio file support:"

input": [
“from scipy.io import wavfile\n",

After May 2015:
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Simple spectral analysis

An illustration of the Discrete Fourier Transform using windowing, to reveal
signal.

N-1
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We begin by loading a datafile using SciPy's audio file support:

In [1]: £from scipy.io import wavfile

rate, x = wavfile.read('test_mono.wav')
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the frequency content of a sound

And we can easily view its spectral structure using matplotlib's builtin specgram routine:

In [2]: $matplotlib inline

from matplotlib import pyplot as plt

fig, (axl, ax2) = plt.subplots(l, 2, figsize=(12, 4))
axl.plot(x); axl.set_title('Raw audio signal')
ax2.specgram(x); ax2.set_title('Spectrogram');

2000 Raw audio signal

Spectrogram
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EU team for Jupyter (UK & Norway)
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OpenDreamKit: Open

Digital Research Environment
Toolkit

for the Advancement of
Mathematics

OpenDreamKit is a Horizon 2020 European Research
Infrastructure project that will ru ~6®' ing
from September 2015. It will provide substantial funding to

the open source computational mathematics ecosystem,
and in particular popular tools such as LinBox, MPIR,
SageMa AP_Pari/GP, LMFDB, Singular, MathHub, and

e |Python/lupyter inf@active computing environment.

From this ecosystem, OpenDreamKit will deliver a flexible
toolkit enabling research groups to set up Virtual Research
Environments, customised to meet the varied needs of
research projects in pure mathematics and applications,
and supporting the full research life-cycle from
exploration, through proof and publication, to archival and
sharing of data and code.

Altogether the project involves about 50 people spread
over 15 sites in Europe, with a total budge
million euros. The largest portion of that will be devoted to
employing an average of 11 researchers and developers
working full time on the project. Additionally, the
participants will contribute the equivalent of six other

people working full time.

Read more...
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