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¢ R is a programming language and software environment
for statistical computing and graphics, widely used
among statisticians and data miners for developing
statistical software and data analysis.

R is a very useful language for those researchers that
need to analyse data and are not IT experts.

R community is pretty wide, so there are a number of
plugins and modules to enrich the use.

R is open.
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Easy for beginners. Powerful for experts (integration
with others, data sources, etc.)

Thousands of packages.
Explicit parallelism is straightforward in R.
Growing community of users.
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¢ Fields: data explotation, data analysis, data mining,
etc.
¢ From basic to complex:
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Different sources, formats (DB, csy, etc.).
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& More complex charts, more than one-two params.

Survey year
2004 2005 2006 2007 2008 2009 2010

Age (quintiles) 1995 1996 1997 1998 1999 2000 2001 2002 2003

<25 years

25 - 29 years

30 - 34 years
35 - 40 years

41 +years

%HCV seropositive
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Geo Packages: maps, google, GIS connection.
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Species distribution (geo formats)
Data analysis

Data filtering

Satellite data

Image analysis
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¢ LifeWatch is the European e-Science infrastructure for
biodiversity and ecosystem research. ESFRI

Aims to provide advanced capabilities for research on
the complex biodiversity system.

e-Science infrastructures capitalize existing resources
and data from physical infrastructures, distributed
centers and single research groups.

The capabilities offered by LifeWatch, as a e-Science
infrastructure, allow users to tackle the big basic
questions in biodiversity, as well to address the urgent
societal challenges concerning biodiversity, ecosystems
and other crosscutting issues.
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Support the requirements of the community in
Biodiversity and Ecosystems research.

Establishing a direct collaboration between EGl.eu and
the ESFRI LifeWatch to address specific needs.

Four Mini-Projects:

= Exploitation of the EGI infrastructure by the LifeWatch user
community.

=2 Tools required to support data management, data processing
and modeling.

= Integrate in EGI FedCloud framework, workflows, Vlabs.
@ Citizen Science in EGI e-infrastructure.

% Working Groups: R
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R instances, compiler, computing layer.

Different choices:
= HPC: Power701, improve performing.
=z Cloud: Load balance, different R version (package dependant),

container.
o
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R server - Interface between Computing and GUI.
Not always needed.

Client contact with server, that is an R package that
connects both.

Needs a desktop client.
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¢ Rstudio Server
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Hit <Return> to see next plot:

Eile Edit View Favorites Tools Help
@ File = Edit ~ View Workspace = Plots = Tools ~ - local | Docs | Support | Sign Cut
| IR demos * =0 Workspace History
= | &1 “4#*Load~ | [ Save~ | | *Import Datasetr ¥ Clear Al
Demos in package ‘base’: Il Values i
|=| code numeric[73] |E‘
error.catching More examples on catching and handling errors b F4 "plain” | &
is.things Explore some properties of R objects and
1s.FOO() functionms. 8 factor[1608]
Not for newbies! i 73L
recursion Using recursion for adaptive integration 108
scoping &n illustration of lexical scoping. n
nc 3
Demna_in nackame ‘mranhical: S =i
Console - o ] Files Plots Packages Help -
SAR ST oLl g =
’ @& & zoom E Export- O 3 Clear All @
> yy <- c(x, rev(y))
. . . . Distance Between Brownian Motions
> plot(xx, yy, type="n", xlab="Time", ylab="Distance™)
Hit <Return> to see next plot: ﬂ
> polygon(xx, yy, col="gray") 2 .
» title("Distance Between Brownian Motions") v n
o
s s s c
> ## Colored plot margins, axis labels and titles. You do need to be o
> ## careful with these kinds of effects. It's easy to go completely ‘5 < A
> ## over the top and you can end up with your lunch all over the keyboard. (]
> ## On the other hand, my market research clients love it. n
>
» x <- c(@.ee, @.48, @.86, ©.85, @.69, @.48, @.54, 1.89, 1.11, 1.73, 2.85, 2.82) 2 —
'
"y " T T T T T
> par(bg="lightgray")
0 20 40 60 80 100
» plot(x, type="n", axes=FALSE, ann=FALSE) 2l .
5] Time
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The Jupyter Notebook is a web application that allows
you to create and share documents that contain live
code, equations, visualizations and explanatory text.
Uses include: data cleaning and transformation,
numerical simulation, statistical modeling, machine

learning and much more.
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: J u pyte I UntitledO Last checkpoint: 05/26/2015 (autosaved) [

File Edit View Insert Cell Kernel Help 4 |P',tthc>n 20

+ = & B 4+ ¥+ M EB C Code j Cell Toolbar: | None j

In [1]: %load ext rpy2.ipython

In [5]: %R getwd()
Out[5]: array(['/home/ipynb/notebooks'],
dtype="'|521")
In [4]: %R library(parallel); detectCores(); system({"grep MemFree /proc/meminfo", intern = TRUE)

Out[4]: array(['MemFree: 28163456 kB'],
dtype="|527")

In [18]: # Let me take some pains on the 1st
%R plot(density({runif(1ee)), lwd=2); text(x=0, y=0.2, "180 uniforms") # Showing you how to place text ar will
%R x=5eq(0.81,1,6.01);par(col="blue") # default colour to blue.
%R plot(x, sin(x), type="1"); lines(x, cos(x), type="1", col="red")

density.default(x = runif{100})
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Workflows: R, python scripts, OpenShift.
User space.

Lifewatch Data Portal: dataset usage, experiment
reanalysis, reproducibility.

Not only R, but other languages.
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|_||:E%g R virtual laboratory (Rvlab) basics

WATCH

GREECE

« Ecological/biological interest
« Offer statistical and visualization tools for LifeWatch Project, using R statistical language.
Main Objective:

« Optimize certain VEGAN package functions (Community Ecology Package), which
supports, ordination methods, diversity analysis and other functions for community and
vegetation ecologists.

More specific issues addressed are:
1. Big data manipulation (overcome memory barriers)

2. Computational time speed-up (task segmentation multi-cores, cluster computing
environment at HCMR - recently upgraded from Llifewatch)

« Develop an efficient and friendly user interface for analysis of ecological community data.

LifeWatch Greece Heraklion 2015
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LIFE £10s Accessed by the LifeWatchGreece Portal

WA I C H urede, Lifewatch Greece Portal Home Administration - Emmanouella Panteri~

GREECE -

Home Page

portal.lifewatchgreece.eu

Qe SHS

R vLab MedOBIS vLab GBIF Greece

w¥  Lifewatch Greece Portal

Ecological Modeling Eco-systems Biology Metadata Catalogue

R vLab
The R vLab makes use of ‘R which is a statistical processing environment widely used by scientists working in m
related disciplines. It supports an i and oplimized (in respect to ional speed-up and data manips
environment. This vLab tackles commen problems faced by R users, such as severe computational power deficit.
routines operating under the R such as the of several biodiversity indices and the running

multivariate analyses, are often of high computational demand and cannat deliver a result when the respective dal
form of large matrices.

MedOBIS viLab MicroCT Services Genetic Services Taxon Information
m ed The MedOBIS [Mediterranean node of Ocean Biogeographic Information System (IOBIS: hitp:/iwww.iobis.org/)] vi System (TIS) Services
s relable and quality controlled marine species datasets, meta-data and sateliite data from all over the Mediterraneg
Blb concept of MedOBIS, in agreement with OBIS, is o create a comprehensive system for the retrieval of Mediterran
data and to deliver them to OBIS and ullimately io GBIF.

OCEAN BIOGEOGRAPHIC
INFORMATION SYSTEM

GBIF Greece
’ This vLab provides inlegrated terrestrial species lists and species distribution services for biodiversity data and the Biological Speciments Mobile Applications

The Greek node of GBIF, therefore, will join the GBIF international project (hitp://www.gbif.org) by continuously an

deifivering all the biodiversity data from the national node to GBIF's central infrastructure. Consequently, this vLaby

i ics lab for biodiversity and and will include functions on publishing, discov

GBIF e o

SemMedObis
Collection Services

Announcements )

Developed by HCMR

LifeWatch Greece Heraklion 2015
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WATCH

GREECE

@:vgs.. Rvlab

B Workspace File Management

Available input files:

« [ soflagoonabundance.csv %
« [ softLagoonAbundance.csv X
« [ softlagoonaggregation.csv X
« [ softLagoonAggregation.csv %
« [ softlagoonenv.csv %

« [ softLagoonEnv.csv %

« [ softlagoonfactors.csv X

« [ sofiLagoonFactors.csv X

Upload new input files:

Selectfile(s)...

Add Files

User's Storage Utilization:  (396.00 KB)

Recent Jobs:
Job ID Function Status
Job312 taxa2dist

Job339  taxondive
Job340 vegdist
Job341 taxa2dist

Job342 anova

Submitted At

2015-08-2221:.04:25

2015-08-31 14221:39

2015-08-31 1421:55

2015-08-31 14:22:13

2015-08-31 1422:39

RvLab Main Page

O Help v

& Submit a new Job

Statistical Function taxa2dist A

Input files

Select classification table with a row for each species or other basic
taxon, and columns for identifiers of its classification at higher levels
from loaded files

() soflagoonabundance.csv
(") softLagoonAbundance.csv
(*) soflagoonaggregation.csv
() softLagoonAggregation.csv
() soflagoonenv.csv

(") softLagoonEnv.csv

(") softlagoonfactors.csv

(") softLagoonFactors.csv

Parameters

varstep | FALSE 2

check TRUE =*

X X %X X x x

Job344 taxondive 2015-08-31 145247

Developed by HCMR

LifeWatch Greece Heraklion 2015
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LIFE Ve RvLab Main Page

WATCH

GREECE =~ et RuLab

I Workspace File Manag ~ © Help v

Available input files:

& Submit a new Job
« [ soflagoonabundance.csv %

« [ sofiLagoonAbundance.csv ¥
« [ soflagoonaggregation.csv X

« B sofiLag gregation.csv X Statistical Function taxa2dist :
» | soflagoonenv.csv ¥
« [l softLagoonEnv.csv X Input flles

« [ softagoonfactors.csv X

+ B sofitagoonFactors.csv ¥ Select classification table with a row for each species or other basic

Upload new input files: taxon, and columns for identifiers of its classification at higher levels
+proad new input les: from loaded files

Select file(s)... Add Flles () soflagoonabundance.csv

(") softLagoonAbundance csv

(") softlagoonaggregation.csv

(") softLagoonAggregation.csv
User's Storage Utilization: (396.00 KB) (") softlagoonenv.csv
() softLagoonEnv.csv
(") softlagoonfactors.csv
(") softLagoonFactors.csv
Recent Jobs: Parameters

Job ID Function Submitted At

varstep | FALSE =

Job312 taxa2dist 2015-08-22 21:04:25

Job339 taxondive 2015-08-31 14:21:39 check TRUE :

Job340 vegdist 2015-08-31 142155

Job341 taxa2dist 2015-08-31 1422:13

Job342 anova 2015-08-31 1422:39

X X X X X X

Job344 taxondive 2015-08-31 14:52.47

Developed by HCMR

LifeWatch Greece Heraklion 2015
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Functions supported by Rvlab

O Help

& Submit a new Job

Statistical Function

) taxondive
Input files vegdist
hclust
Select classification table with| bict
basic taxon, and columns for it pca
higher levels from loaded files| ©C@
anosim
anova
No files in your workspace! permanova
mantel
Parameters metamds
2nd stage MDS
e metamds_visual
varstep |FALSE v | radfit
| Dbioenv -
check_taxa2dist |TRUE ¥ simper
regression

L
-

taxa2dist

Parallel taxa2dist
Parallel taxa2dist postgres

v

taxa2dist -

~—]
SN

Function
documentation

Developed by HCMR
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¢ R is one of the best language for data analysis,
managing, etc. For experts and non-experts.

& SaaS is the best approach for non IT researchers.
Biodiversity.

& Saa$ solutions that can explote FedCloud resources:
@z R oriented - RStudioServer

= Jupyter - More open, more functionalities
= LFW Greece VLab

& Lifewatch Open Science Framework integrates
preservation of the whole data lifecycle with jupyter to
provide user a complete environment for data
managing.
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I'hanks for your attention

Fernando Aguilar
aguilarf@ifca.unican.es
Instituto de Fisica de Cantabria (IFCA)
Santander - Spain
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