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Summary

® New DataFrame gem Mikon has become available.
® Bidirectional communication between IRuby kernel and JavaScript front-end has
been implemented.

® Plotting library Nyaplot has been totally redesigned.

Overview
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Many scientists and researchers have used Ruby for their research and education from
the beginning of the language but these days it seems that other languages like Python
and R are defeating Ruby in scientific field. As a result an eco-system of scientific
libraries like one of R with its core environment RStudio cannot be seen in Ruby world.
IRuby, a Web-based Ruby environment and a plotting library named Nyaplot resolved a

part of this issue last year.
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However Nyaplot's dependency on its back-end library Nyaplotjs dramatically reduced
its flexibility and extendibility. Its DataFrame do not have methods for data analyzing
enough and most code for generating plots was written in JavaScript. Because of that
users had to write some JavaScript code to create plots which were not bundled with
pure Nyaplot, and interactive GUI like genome browser cannot be implemented on

Nyaplot.
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Therefore I created a new DataFrame library named Mikon and set the goal of this
project to implement methods for data analyzing and to construct a new interactive GUI

like web-based genome browsers on it.

Results
Mikon
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At the beginning of this project, I separated DataFrame from Nyaplot and released it
as a new gem named Mikon. After that I replaced its storage from pure Array to NMatrix,

a fast linear algebra library developed by SciRuby community.
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Moreover I implemented methods for data manipulating like DataFrame#select and
#map. These methods take block as one of their arguments and new DSL is available in

1t as:

require ‘'mikon’

dfl = Mikon::DataFrame.new(year: [1994, 1994, 2000, 2000, 2012, 2012], value:
[10, 3, 4, 19, 8, 12])

dfl.select{year==2012}
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At the second quarter of grand period, methods for statistics compatible with data
structure of Statsample have become available in DataFrame and Series. These

methods enabled Statsample to accept Mikon as arguments of its methods as follows:

df
1r

Mikon: :DataFrame.from_csv(path_to_iris_dataset)

Statsample::Regression.simple(df[:sepal_length], df[:petal_length])

fiiiZ 1k Nyaplot ZHW, 7 —X 7L —LAh0BEE Oy A TESZ XY vy FELT
DataFrame#plot #3£% L 7=.LL EICE L TT EH D IRuby notebook #2358 L 7.1

Some methods for plotting are also implemented. An IRuby notebook using features

shown above was published to web.

In [14}  x = (df[:sepal_length].min.round..df[:sepal_length]. max.round).to_a
¥ = xmap{lv b*v+a}
plot.add(line, x, y)
plot
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1 http:/mbviewer.ipython.org/github/domitry/Iris/blob/master/Iris.ipynb
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The installation method of NMatrix was too complicated and it was planned to release
simple version of Mikon that do not depend on NMatrix in the proposal. However the
plan was canceled because the beta version of NMatrix was released this February and

the installation method will be simplified before next releasing.

IRuby
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TRuby is one of other language kernels of IPython, a web-based interactive
programming language environment. Both Nyaplot and Mikon are designed to work on

IRuby notebook.
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Bidirectional communication between IRuby kernel and IPython front-end is necessary
to achieve the goal of this projects. Therefor ein the midterm of the grant term, I
implemented the wrapper for Comm, the bidirectional communication module supported
by IPython. The Wrapper for html-based interface named Widget was also implemented.
Real-time simulator of double-pendulum was published as a demo application of Widget

and Comm. These patches are merged to the master branch of IRuby.
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2 https://github.com/minad/iruby
3 http://nbviewer.ipython.org/
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In [4]: sim.save_movie(3000)
Qut[4]:
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However, there is one known issue about IRuby and its new module Widget. The design
of Widget is still not stable and the API of Widgets are dramatically changed in new
version of IPython, IPython3.0.0dev. It was already confirmed that IRuby::Widget and
IRuby kernel itself do not work on new IPython, so IRuby should be renewed as soon as

possible.
Nyaplot&Nyaplotjs
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Nyaplot is a new plotting library developed during Google Summer of Code 2014 term.
Mikon is a folk gem of its sub-module Nyaplot::DataFrame.

4 https://github.com/domitry/double_pendulum/
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To implement interactive GUI and achieve the goal, it is necessary to move the code
from Nyaplotjs to Nyaplot. During the latter half of the grant term, I redesigned Nyaplot
and Nyaplotjs and transport JavaScript code to Ruby.
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At first Nyaplot::Diagram, a root-class of Glyph was duplicated and new basic glyphs
as Rectangle and Line Segment are implemented. New glyphs enable to implement more

complex charts like Box plot (Glyph::Box) and Bar chart (Glyph::Bar) as a set of basic
glyphs.
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Next module named Interactive was implemented to introduce interactivity between

front-end and IRuby kernel.

New GUI can be used by running the command include Interactive on IRuby notebook.
In the example code as follows the block passed to Plot#add_filter will be called when
Histogram is hovered on the browser, and the front-end was wupdated by

EmptyPlot#add_filter. This feature is demonstrated on a movie 5and notebook shown as

5 http://youtu.be/iNKaYDzMOpE



http://youtu.be/iNKaYDzMOpE

follows:

pl = Plot.from(df).add(:scatter, x: :x, y: :y)
p2 = Plot.from(df).add(:histogram, value: :z)
p3 = columns(pl, p2)

pl.add_filter {|range|
new_df = df.select{x >= range.min && x <= range.max}
p2.glyph.data(new_df)
EmptyPlot.new(p3.pane, p2.stage, p2.glyph).update

In [9]: 3
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The demo code is very simple, but more complex interface like Epivizr 7can be

implemented as a set of basic glyphs and other components. However more glyphs and

components written in JavaScript should be bundled with Nyaplot.

Future Work
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6 http://youtu.be/iNKaYDzMOpE
7 http://bioconductor.org/packages/release/bioc/html/epivizr.html
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One of future issues of this project is to implement more data manipulation methods to
Mikon. Even now Mikon has enough power to visualize standardized data as genome
browser, but it is not good at handling "wild" data like one have many N/A values in it.

This is a serious problem as a DataFrame gem, and should be resolved as soon as possible.
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To resolve bad effects caused by whole redesigning of Nyaplot is another issue. The
redesigning made Nyaplot flexible and extendable, but it also destroyed the
compatibility with older version of Nyaplot. Therefore many important features like
zooming and small tooltip are disabled in new version of Nyaplot. (v0.2.0.rc1) In addition
three extensions Mapnya, Bionya and Nyaplot3D cannot be used in this version. I have
to implement these features according to new design of Nyaplot, so official release of

Nyaplot v0.2.x seems to be delayed.

Conclusion
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I conclude that this project had achieved the goal which I set before the grant period
started. Now the new dataframe library Mikon help gems for visualization and analysis
to work with each other. It also enabled Nyaplot to behave as a simple tool for analysis
on IRuby. However, all libraries are still uncompleted and this project will continue till

they get enough features and satiability.



