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Wizualizacja danych

Co to znaczy wizualizacja danych

Komercyjne pakiety — gtownie z zesziego wyktadu
Pionierzy opensource: gnuplot i latex

Wazne pomysty:

- E. Tufte - grafika elegancka | wierna danym

- L. Wilkinson - gramatyka grafiki

Nowa fala pakietdw w ostatnim dziesiecioleciu:

- Ggplot2, Shiny dla R'a

- Matplotlib, Seaborn, Bokeh dla Python'a

- D3.js dla java scriptu



Komercyjne pakiety do grafiki

W zasadzie powtdOrzenie z zesztego tygodnia:

- Excel, Excel, Excel, Excel, ....

- Matlab, Mathematica,

- SPSS, STATISTICA

- Dalej juz specjalizowane oprogramowanie, typu CAD, CAM, itp.

- Takze dla biznesu caly arsenat specjalistycznych narzedzi typu
OLAP, czesto jako “wtyczki” do Excel'a



GNUplot — jedno z pierwszych narzedzi,
wcale nie GNU, ale opensource

The gnuplot core code is programmed in C. Modular subsystems for output via Qt, wxWidgets, and LaTeX/TikZ/ConTeXt are written in C++ and lua.

The code below creates the graph to the right.

set title "Some math functions"
set xrange [-10:10]

set yrange [-2:2]

set zeroaxis

plot (x/4)**2, sin(x), 1/x

— . &
/Qh gnuplot in interactive use.

smasa L¥

D
A scatter plot of samples from a A logarithmic spiral. e o
text file.
The name of this program was originally chosen to avoid conflicts with a program called "newplot", and was
originally a compromise between "llamaplot" and "nplot".[4]
sample Video &

Distribution terms [ edit]

Despite gnuplot's name, it is not hamed after, part of or related to the GNU Project, nor does it use the GNU General Public License. It was nhamed as
part of a compromise by the original authors, punning on gnu (the animal) and newplot.!5!

Official source code to gnuplot is freely redistributable, but modified versions thereof are not. The gnuplot license instead recommends distribution of
patches against official releases, optionally accompanied by officially released source code. Binaries may be distributed along with the unmodified
source code and any patches applied thereto. Contact information must be supplied with derived works for technical support for the modified



TikZ ist kein zeichenprogram, pgf, LaTeX

Home > TikZ » Examples

TikZ and PGF examples

Welcome to the PGF and TikZ examples gallery.

Browse by: Features | Tags | Technical areas | Non-technical areas |Authors

Recently added examples
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Edward R. Tufte — wizualizacja musi byc
estetyczna i nie klamac

e Opublikowat ogromny best-
seller, The Visual Display of
Quantitative Information w
1993 (ponad 20 “dodrukow”,

dwa wydania)

* Nie znosit generycznych
wykresow z Excela i D T
powerpointa (np. Pie chart) [he Visual Display

of Quanttative Information

e Spopularyzowat “lie factor”



Lie Factor

» Wspotczynnik tego jak bardzo THE SHRINKING FAMILY DOCTOR
prOpOere na WykreSie réznlq Pe.rr,-en'.aguuiDnr:‘..'lrn Davoited Solely to Family Practica
sie od rzeczywistych proporcji &

w danych

« Tutaj np. Mamy rzeczywisty
spadek z 8023 na 6212, gdy
Infografika przedstawia mnie]
wiece] 6-krotne zmniejszenie
“lekarza”
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Figure 11.

“Carte figurative des pertes successives en hommes de I’ Armee Francais dans la campagne de Russe

1812—1813" by Charles Joseph Minard. Public domain image from hitp.://en.wikipedia.org/wiki/File:Minard.png.



L. Wilkonson — the Grammar of graphics

( anda Comp 14

Leland Wilkinson

Tutaj nieco inna historia,

Pracownik uniwersytetu I firm
komercyjnych (m.in. SPSS)

Autor ksigzki the grammar of

graphics (1999), i The Grammar

.. of Graphics
wzorowanego na niej systemu Second Edition
nVizN

Rozpoznawalny tylko w
kregach specjalistow

@ Springer



ELEMENT: point(position(birth*death), size(0), label(country))

ELEMENT: contour(position(
smooth.density.kernel.epanechnikov.joint(birth*death)),
color.hue())

GUIDE: form.line(position((0,0),(30,30)), label("Zero Population Growth"))

GUIDE: axis(dim(1), label("Birth Rate"))

GUIDE: axis(dim(2), label("Death Rate"))
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Figure 1.1 Plot of death rates against birth rates for selected countries \Njilkinson. 1999



Ggplot2 — przetomowa biblioteka dla R
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A Layered Grammar of Graphics

Hadley WICKHAM

A grammar of graphics is a tool that enables us to concisely describe the components
of a graphic. Such a grammar allows us to move beyond named graphics (e.g., the “scat-
terplot™) and gain insight into the deep structure that underlies statistical graphics. This
article builds on Wilkinson, Anand, and Grossman (2005), describing extensions and
refinements developed while building an open source implementation of the grammar
of graphics for R, ggplot?2.

The topics in this article include an introduction to the grammar by working through
the process of creating a plot, and discussing the components that we need. The gram-
mar 1s then presented formally and compared to Wilkinson’s grammar, highlighting the
hierarchy of defaults, and the implications of embedding a graphical grammar into a
programming language. The power of the grammar is illustrated with a selection of
examples that explore different components and their interactions, in more detail. The
article concludes by discussing some perceptual issues, and thinking about how we can
build on the grammar to learn how to create graphical “poems.”

Supplemental materials are available online.

Key Words: Grammar of graphics; Statistical graphics.



Matplotlib — od matlaba dla python'a
do standardu samego dla siebie

r}w matplotlib: python... x
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Introduction

matplotlib is a python 2D plotting library which produces publication quality figures in a variety of hardcopy formats and interactive environments across platforms. matplotlib can be used in python scripts, the python and ipython

shell (ala MATLAB®™ or Mathematica™'), web application servers, and six graphical user interface toolkits.
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Enter search terms or a module, class

m . or function name.

matplotlib tries to make easy things easy and hard things possible. You can generate plots, histograms, power spectra, bar charts, errorcharts, scatterplots, etc, with just a few lines of code. For a sampling, see the screenshots,

thumbnail gallery, and examples directory

For simple plotting the pyplot interface provides a MATLAB-like interface, particularly when combined with IPython. For the power user, you have full control of line styles, font properties, axes properties, efc, via an object

oriented interface or via a set of functions familiar to MATLAB users.

Installation John Hunter (1968-2012)

Visit the matplotlb installation instructions..

Documentation
This is the documentation for matplotlib version 1.5.0.

Other versions are available:

x Latest git master (unstable)
5.0 Latest stable version..
Previous stable version.
1 Older stable version.

* e 00

Trying to learn how to do a particular kind of plot? Check out the gallery, examples, or the list of plottin:

ommands.

Other learning resources

There are many exte;

nal learning resources available including printed material, videos and tutorials.
Need help?

T S SN A, TRAY T i (G T <0 SR PN i r ey e, MR Sy~ T Ly

On August 28 2012, John D. Hunter, the creator of matplotlib, died from
complications arising from cancer treatment, after a brief but intense battle with this
terrible iliness. John is survived by his wife Miriam, his three daughters Rahel, Ava
and Clara, his sisters Layne and Mary, and his mother Sarah.

If you have benefited from John's many contributions, please say thanks in the way
that would matter mostto him. Please consider making a donation to the John
Hunter Memorial Fund.
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pandas.pydata.org/pandas-

= HDF5
= Excel
= Gotchas

Tutorials
Cookbook
Intro to Data Structures
Essential Basic Functionality
Working with Text Data
Options and Settings
Indexing and Selecting Data
Multiindex / Advanced Indexing
Computational tools
Working with missing data
Group By: split-apply-combine
Merge, join, and concatenate
Reshaping and Pivot Tables
Time Series / Date functionality
Time Deltas
Categorical Data
Visualization
Style
10 Tools (Text, CSV, HDFS5, ...)
Remote Data Access
Enhancing Performance
Sparse data structures
Caveats and Gotchas
rpy2 I R interface
pandas Ecosystem
Comparison with R / R libraries
Comparison with SQL
Comparison with SAS
API Reference
Internals
Release Notes

Search

PANDASs — python data library

wBE O 3+ & 40 20 &~

In [6]: dates = pd.date_range('20130101', periods=6)

In [7]: dates
Out[7]:
DatetimeIndex(['2013-01-61', '2013-01-02', '2013-01-03', '2013-01-04',
'2013-01-85', '2013-01-06'],
dtype="datetime64[ns]', freg='D")

In [8]: df = pd.DataFrame(np.random.randn(6,4), index=dates, columns=1list('ABCD'))

In [9]: df
Qut[9]:

A B C D
2013-01-01 0.469112 -0.282863 -1.509059 -1.135632
2013-01-02 1.212112 -0.173215 0.119209 -1.044236
2013-01-03 -0.861849 -2.104569 -0.494929 1.071804
2013-01-04 0.721555 -0.706771 -1.039575 0.271860
2013-01-05 -0.424972 0.567020 0.276232 -1.087401
2013-01-06 -0.673690 0.113648 -1.478427 0.524988

Creating a DataFrame by passing a dict of objects that can be converted to series-like.

In [10]: df2 = pd.DataFrame({ 'A' : 1.,
'B' : pd.Timestamp('20130102'),
'C' : pd.Series(1l,index=1list(range(4)),dtype="'float32'),
'D' : np.array([3] * 4,dtype='int32'),

"E' : pd.Categorical(["test","train","test","train"]),
"F' : 'foo' })

In [11]: df2

Out[11]
A B C D E E

0 1 2013-081-02 1 3 test foo

1 1 2013-81-62 1 3 train foo

2 1 2013-01-02 1 3 test foo

3 1 2013-01-02 1 3 train foo

Having specific diypes



Matplotlib + PANDAs = Seaborn

'E’l Hexbinplot withma... x W3
€ stanford.edu

seaborn API Tutorial Gallery Site - Page ~

Hexbin plot with marginal distributions

T T T T T T T T

kendalitau = -0.34: p = 1.8e-50

-2 =1

T T T T T T T T
1 2 3 4 5 6 T a8

Python source code: [download source: hexbin_marginals.pyl

import numpy as np
from scipy.stats import kendalltau

import seaborn as sns

tyle="ticks")

wB U 3+ A& 4 & Z 0O~

- v




D3s — Mike Bostock przenosi grafike do www

rD3.js. - Data-Driven Doc... X

€ | @ | d3js.org

v | @ || search

B 9 3 A 4 8 Z0- 8 =

Overview Examples Documentation Source

'\? Data-Driven Documents

g °

D3.js is a JavaScript library for manipulating documents based on data. D3 helps you bring data to life
using HTML, SVG, and CSS. D3's emphasis on web standards gives you the full capabilities of

modern browsers without tying yourself to a proprietary framework, combining powerful visualization
components and a data-driven approach to DOM manipulation.

See more examples.

Download the latest version (3.5.10) here:

® d3.zip

Or, to link directly to the latest release, copy this snippet:

<script src="//d3js.org/d3.v3.min.js" charset="utf-8"></script>
bl.ocks.org/mbostock/4062085



Bokeh — biblioteka przenoszaca matplotlib do www

J o wetcome to soken... <

€ hokeh.pydata.org/en/latest/ El~| ¢ wBa 9 F f 4 © Z O~ &~

Quickstart

Installation

Gallery

User Guide

Tutorials

Contributing

Freguently Asked Questions
Release Notes and Roadmap
Reference Guide

Developer Guide

Source

|
Welcome to Bokeh s ‘

Bokeh is a Python interactive visualization library that targets modern web browsers for presentation. Its goal is to provide elegant, concise
construction of novel graphics in the style of D3.js, but also deliver this capability with high-performance interactivity over very large or
streaming datasets. Bokeh can help anyone who would like to quickly and easily create interactive plots, dashboards, and data applications.

For more information about the goals and direction of the project, please see the Technical Vision.
To get started quickly, follow the Quickstart.

To see examples of how you might use Bokeh with your own data, check out the Gallery.

For questions and technical assistance, come join the Bokeh mailing list.

Visit the GitHub source repository.

Be sure to follow us on Twitter @bokehplots, as well as on Vine, and Youtube!

o




Shiny — ggplot2 tez jest juz w siecl

_\(— @ | shiny.rstudio.com/gallery/ - | & HQ search | % B + A 4 © ZOol- =~ =

Shiny s

OVERVIEW Gallery

TUTORIAL This gallery contains useful examples to learn from. Visit the Shiny User Showcase to see an inspiring set of sophisticated apps.
ARTICLES Interactive visualizations
Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.

T Movie explorer Google Charts demo
ZIP explorer o -

REFERENCE

DEPLOY

HELP

SuperZip example Bus dashboard Movie explorer Google Charts

Start simple

If you're new to Shiny, these simple but complete applications are designed for you to study.

Iris k-means clustering Telephones by region Word Cloud
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- | .o T (e W ois 1
HEES b H H H H H I
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Plot.ly — komercyjny ale open Source

I = prony oniine chace.. N

% | & |hteps://plot.ly v | & || search Wwwea O 3 A 4 © 20O B =

Visualize Data, Together

Trusted by
: s 2
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CZ2Energy  NEW YORK UNIVERSITY

Charts that stand out




Podsumowanie

« Mamy wptywowych autorow: E.R. Tufte, L. Wilkinson, dajacych
iIdee do implementacji

 Mamy serie doktorantow, ktdrzy zajmowali sie czyms innym niz
doktoratem:
- Hadley Wickham (ggplot)
- Wes McKinney (pandas)
- John Hunter (matplotlib)
- Mike Bostock (d3.js)

| firm, ktore ptaca za ich prace: Rstudio, Continuum Analytics,
Cloudera i rozwoj narzedzi



A propos estetyki — palety kolorow Brewer

'(nlchrewer: Color Adw... %

% | colorbrewer2.org ~ | & | |Q search wB U ¥ & 4 © 20 @ =

Number of data classes: |3 3 i Zas il = H

Nature of your data: i
® sequential © diverging © qualitative

—
Pick a color scheme: ]
Multi-hue: Single hue: l_/

Miiiii i
T T Y Essss= |

Only show: i | 3-class BuGn

1]

O colorblind safe @ = 4 O
O print friendly HE

O photocopy safe

0]
x
140dX3
|

#e5f5f9
#99d8c9
#2ca2s5f

Context: i

O roads

O cities

& borders | B

Background: |-\
® solid color (e}

= terrain

r_

color transparency

© Cynthia Brewer, Mark Harrower and The Pennsylvania State University (@ axismcps
Support

Back to Flash version
Back to ColorBrewer 1.0
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