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Source and technology
R
Eclipse RCP
EclipseR

Introduction

e R
@ Eclipse RCP platform
@ EclipseR
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Source and technology

R
Eclipse RCP
EclipseR

Introduction to R

What is R?

@ Statistical analysis application and graphic engine
@ Own code language programming: R

@ Is GPL: you can see, improve, share and execute it
without constraints

@ Extensible: add new functionalities
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Source and technology

R
Eclipse RCP
EclipseR

Introduction to Eclipse RCP

What is Eclipse RCP?

@ Eclipse starting point: IBM splits
functionalities

.

@ Define a minimal application architecture eclipse

o

@ Architecture based on plug-ins
@ Scalability from Obijects to Functionalities
@ Multiplatform application
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Source and technology

R
Eclipse RCP
EclipseR

Eclipse technologies
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Source and technology

R
Eclipse RCP
EclipseR

Introduction to EclipseR

What is EclipseR?

@ Eclipse RCP + R = EclipseR
@ One graphical user interface for R

@ Is GPL: you can see, improve, share and execute it without
constraints

@ Add functionalities to R
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Source and technology

R
Eclipse RCP
EclipseR

Introduction

EclipseR architecture

El seu plugin
va aqui

es.udl.eclipser. packages es.udl.eclipser.datamanager es.udl.eclipser.editor

Plugins principals
dEdlipseR

Eclipse RCP R
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Source and technology

R
Eclipse RCP
EclipseR

Vista general

Plug-ins

; ~
H |
R EclipseR | |
s T T T T T \ s ““-‘I | <= plug-in == |

T
‘ | << plug-in == | | Data |
} | EclipseR. I | manager !
| |

! ' !
e | | | l
‘ n I | | ) |
| q | <= plug-in == | <= plug-in >> |
I i Ri | i Package |
I n | | | manager |
} e | | | l
| : << plug-in >3] | | :
| | IR+ Java oD | | |
| | | | t << plug-in == |

s

M ——— - B et : R code editor |
|

)
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

EclipseR: the application as a plug-in

Plug-ins
- "r \ll
R EclipseR | |
s T T T T T \ s T T T T T T T T T T ““-‘I | <= plug-in == |
| | T Explorador |
<= plug-in ==
| | Iy Lfg n I | de variables |
| | Eclipse R | | |
! | : ! |
! m | | ! |
| a | <= plug-in > ] | <= plug-in >> |
| T Ri i T Administrador |
| o | | | de paguets |
|
} r | | | !
| : << plug-in >3] | | :
| | IR+ Java oD | | |
| | | | t << plug-in == |
S~ - e eSS < I Editor de codi R |
|
|
)
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

EclipseR: The plug-in

The EclipseR plug-in defines all basic elements to be a RCP
application.

Graphic user interface
@ Multiplatform file system access
@ Application customization

@ [18n
]
(]

Help system

+
x| x
Es U
Victor Llorens, Héctor Lépez i Juanjo Pardo EclipseR



EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Main application aspects

SEEE T OXx

Inherit elements from Eclipse platform Sle S0 Do ety Window Heb
psep @ @|e|s @ e 0 @]
@ Main window -0
Tool bars

o

@ Menu bars
@ State bar
°

Perspective bar

+
x| x
Es U
Victor Llorens, Héctor Lépez i Juanjo Pardo EclipseR



EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins
Graphics

R console

Fle Edit Tools interpreter i@ |
W . ®|@|o | @ @ | |@rinterpreter 3t
e can. | c— o s =
> cat(*Post: *,1/mean(margLikePost),\n");
@ Send R-commands to R engine and AT |
+1} (11123456789
> cat("Post: *,1/mean(margLikef =
show results S e
> cat("Po:

@ Have more than one console in the
same session J

cat(*Post: *,imean(margLikePost) An"); [Execute

Write yo...cute it
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Engine and graphic system

Plug-ins
- "r \ll
R EclipseR | |
s T T T T T \ s T T T T T T T T T T ““-‘I | <= plug-in == |
| | T Explorador |
<= plug-in ==
| | Iy Lfg n I | de variables |
| | Eclipse R | | |
! | : ! |
! m | | ! |
| a | <= plug-in == ] | <= plug-in >> |
| T Ri i T Administrador |
| o | | | de paguets |
|
} r | | | !
| : << plug-in >3] | | :
| | IR+ Java oD | | |
| | | | t << plug-in == |
S~ - e eSS < I Editor de codi R |
|
|
)
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Ri+JRI plug-ins

Ri plug-in

@ Centralize information

@ Define a communication model plug — ins «—— JRI

@ Implements main functionalities to work with packages
JRI plug-in

@ Communication bridge unidirectional with R (java -> R)

@ Encapsulating org.rosuda.JRI package

@ SO dependent libraries

@ Graphic system
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Sequence chart for a single R command

Tracking a single R command

chmodel: Callbackh odel | ioviewd:InOutConsole | | ioviewe: InOuwtConsale

1
[ ]
'L/ .addListen'pr

1
sehdCommand

.addlistener

1
.addText 1

1 firelncomingmMessage

proceszCommand

1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1 1 1
| processCommand |
I [ el
! 1

s
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Introduction

@ Introduction to R graphic system
@ JavaGD device
@ Integrating JavaGD in EclipseR
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

R graphic system

Before everything

@ What is a device in computer
science?

@ Graphic device is the same e @

than a graphic format

@ Devices for R: Ins
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

The JavaGD

What is?
@ A R graphic device using Java

@ Provided by Rosuda
(http://rosuda.org) R

EclipseR

@ GPL: free to use
@ Java AWT graphic technology
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Integrating JavaGD in EclipseR (l)

Why we reuse it?
@ Both are developed in Java
@ Why reinvent the wheel?
@ Scalability

@ No changes in future R R JawaGD cver
released

Problem:
@ We have a strong
dependency with Rosuda
team
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EclipseR: Application like a plug-in
R console

Ri+JRI plug-ins

Graphics

Integrating JavaGD in EclipseR (ll)

T

Gimerface
~cGoConmainer=null
~deviirint=-

+odGrciegvold

+gdStWictho double

GbLine, GOCircle, ORed, and al graphics

+ad0pengvaid
classes subelass the abstradt class GDObject
since all these classes are consicered a5 "Object’s
painted.
Javach

START HERE. ~view CraphicView=null

“adOpengvoid
+gdActvateQivoid
+gdDerctateq:vaid
+gdCloseqvoid

Ris alling 2D
tocreate a new.
Device

[ Graphicyiew

[Fviemmr cocamainer

[#eraterancontrotparens:com psiteyvoia|

<<imertace >>

ourcamas

ey
Refresher keeps. ~c:OwCamvas=null &
e W e FIS U
rntvola v
et e i
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EclipseR: Appl a plug-in
R console

Ri+JRI plug-ins

Graphics

Andu Editar Eines Andus R Einestres Auda

@ v B @ e v @ # |0 >
@ DispositiuzActiu &2 ~ = 0| @ pispositiuz X ~ =8| @ Dispositiud v =g =0
< s presentacio
T Ga @ 8
i i "
2. 2. 3
§ 5 °
© AB DEF © ABDEF g °
connect$group connectfgroup 9w . o
< B
g - # B
g & -
H co e o o6 08 10 12 14 12 3 4 s 6 7
connect$group Group Index Index

M =g

>
> plot(tmp, matrix=FALSE, lines=TRUE, col=c(*greent, *blue*),
"

15, 19), cex=2),

>
> plot(tmp, scale=FALSE, lines=TRUE, linesSet=1,
+ linesarg=list(col="black", lwd=2))

>

('gray’).
‘Group, ylab="Season")) Q

> X




Introduction
Data encapsulation
Behind views

Data manager

Plug-ins: Data manager

Plug-ins
- "r \ll
R EclipseR | |
s T T T T T \ s ““-‘I | <= plug-in == |
| | I Explorador |
<= plug-in ==
| | Iy Lfg n ! | de variables |
| | Eclipse R | | |
! | | ' |
! m | | ' |
| a | <= plug-in == | I <= plug-in >> |
| T Ri i i Administrador |
| o | | | de paguets |
|
} r | | | !
| : << plug-in >3] | | :
| | IR+ Java oD | | |
| | | | t <= plug-in == |
S~ - e < I Editor de codi R |
|
|
\
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Introduction
Data encapsulation
Behind views

Data manager

Reasons to use a data manager:

@ Move away not-friendly R interface for beginners
@ Simplify hard processes

@ Usability

@ Integration
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Introduction
Data encapsulation
Behind views

Data manager

Contributions

@ Data manager
e Show all R variables sorted
@ Complex data editor

o To show variables value
o To edit variables value

@ Easy to add new functionalities
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Introduction
Data encapsulation
Behind views

Data manager

Problem

We need R to evaluate variables.
It implies:
@ Repeat code
@ NOT Java object oriented programing
@ Code has to be changed when new R versions will release
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Introduction
Data encapsulation
Behind views

Data manager

Problem

ud: Problema ]
Funcionalitats

_|Data Manager &3

= Evectars

Fd

Ee

EMatrices

1230 ‘ R

s -
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Introduction
Data encapsulation
Behind views

Data manager

Solution

ud: Solucid )
Funcionalitats DataObject]
) Data Manager £3| - Rl
Ri

s -
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Introduction
Data encapsulation
Behind views

Data manager

Data manager

cd: Estructura de la vista Data BrowserView

DataMode | = Data Manager 22 gy | =

< [&simple vars

. = [&Vectors

[=b
DataObje ct

Ee

Fd

e

[EMatrices

[ex-udleciipzerr]

B

1230
REnginc X

Ri

+getEngine(-REngine
“Fevalisentence:string):REXP

s -




Introduction
Data encapsulation
Behind views

Data manager

Complex data editor

@ Previous version

o SWT table
o JFace table
o SWT modified table

@ KTable

@ One view for two models
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KTable

Data manager

Introduction

Data encapsulation

Behind views

cd: Estructura sim piificada del funcionamiernto de KTable J

KTable

K TextMode |

KTable CellEd Ror Text

<< interface >>

#m_Madel KTableM odel

+gett odel: KTablem odel
+setModel(void

—cellEditor KTableCell EditorText
—cellRenderer TextCellRenderer

KTable CellEd Ror

—

+eerComent(rvaid

ViewWthATextTable

-tabla:KTable

+createPanControlgvoid

TextCelRenderer

<< interface >>

KTableCellRenderer

+drawCelly)

KTableDefau kModel

<< interface = >
KTableMade |

+getCellEditorxint, yint) KTableCell Editor
+getCellRenderer(x inty:inty KTableCellRe nde rer
+ serContentit(cint yiint, value:objectvoid
+getConte ALK inty: Ty Object
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Introduction
Data encapsulation
Behind views

Data manager

Vector edition

T Complex Vars Editor b i)
1 2 3 4 5 6

a 1.0 2.0 3.0 4.0 5.0 6.0

b 1.0 2.0 3.0 4.0 5.0 6.0

B 1.0 2.0 3.0 4.0 5.0 6.0

d 1.0 2.0 3.0 4.0 5.0 6.0

e 1.0 2.0 330 4.0 5.0 6.0

f 1.0 2.0 3.0 4.0 5.0 6.0

q 1.0 2.0 3.0 4.0 5.0 6.0

h 1.0 2.0 3.0 4.0 5.0 6.0

i 1.0 2.0 3.0 4.0 5.0 6.0 =l
[« | ]
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Introduction
Data encapsulation
Behind views

Data manager

Matrix edition

= Complex Vars Editor 53 RG-S |
1 2 3 4 5 [ 7 8 9 10

1 1 11 21 31 a1 51 51 71 81 o1

2 2 12 22 2 12 52 62 72 82 92

3 E] 13 23 33 43 53 63 73 83 93

4 4 14 24 34 a4 54 64 74 84 94

5 5 15 25 35 a5 55 65 75 85 95

6 [ 16 26 36 46 56 65 75 85 %6

7 7 17 27 37 47 57 67 77 87 97

e e 18 28 38 a8 58 68 78 88 98

9 9 19 29 39 49 59 69 79 89 99

10 10 20 30 40 50 60 70 80 90 100 =

[« |

s -




Why do we need it?

What does plug-in add in?
Package manager Architecture

Definitive Views

Plug-ins: Package manager

Plug-ins
i /
R EclipseR |
s T T T T T \ s ““-‘I | <= plug-in ==
| | I Explorador
<= plug-in ==
| | Iy Lfg n ! | de variables
| | Eclipse R | |
| | l I
| m | : I
| a | <= plug-in == | I <= plug-in >>
| T Ri i i Administrador
| o | | | de paguets
|
} r : I |
| | << plug-in >3] | |
| | IR+ Java oD | |
| | | | t <= plug-in ==
S~ - e < I Editor de codi R
|
\
N __ —
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Why do we need it?

What does plug-in add in?
Package manager Architecture

Definitive Views

Why do we need it?

Why does EclipseR need a graphic system to manage packages in R?

@ Complex commands to get package description for:

e installed packages
e and new packages

@ Get all available r-cran servers
@ Install and remove packages
° ...
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Why do we need it?

What does plug-in add in?
Package manager Architecture

Definitive Views

What does plug-in add in?

@ Look up CRAN servers

@ Get package information
@ Install/Uninstall packages
@ Enable/Disable packages
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Why do we need it?

What does plug-in add in?
Package manager Architecture

Definitive Views

Architecture

Relationships between entities involve in to get R package information.

Package dencriptian

Proweidor
da
dades

The kst camains al packages Duscripeien of the ssluced
instaladin - package n the kst

Akrash

PacKageManageﬂ

M

Plataforlma RCP S R

+
x| x
Es U
Victor Llorens, Héctor Lépez i Juanjo Pardo EclipseR



Why do we need it?

What does plug-in add in?
Package manager Architecture

Definitive Views

Definitive Views in plug-in

@ Two views

o Package installer
e Package manager

@ A perspective to join both: Packages

s -
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Why do we need it?
What does plug-in add in?
Package manager Architecture

Definitive Views

Installer and package manager

Package installer Package manager
Q- Edipser ] | Edipsen ]

]

Ele Edt Tools Interpreter Window telp

—-0x
Eile Edit Tools Interpreter Window Help
@ @|e|s @ [ £ @ain % Debug [Hpackages| ol@|e|sa|e O 5 @vain 3 Debug [HPackages|
PEE— -» T =0
D

wnload Installation of new packages

Package manager
List of CRAN servers

Server details List of packages

Read lst of CRAN servers from
CRAN_mirrors.csv fle

Package description
CRAN Server details

The lst contains all packages installed in  Description of the selected package in the
fst

. p your system.
’ ame:  Spain
“#5Poland (Lubi) (Poland) mbme e © Show ensbled O Showal packages base
£ oland (Wroclaw) (Poland)
Ciy:  Madrd base Version: 221
iPortugal (Portugal) VR hitpucran.esrprojectorg  datasets priorty:  base
E3slovenia (Besnica) (Sloveria) Host:  Spanish National Research 8 graphics Tile The R Base Package
£ Slovenia (Ljubljana) (lovenia) Network, Madri Hoeviees Author: R Development Core Team
& South Afrca (Cape Town) (South AF Maintainer: Jose Manuel Macias i and contributors worldwide
3 South Afica (Grahamatoun) (Sout] <imanuel.macias@rediris.e: javacD Refresh Maintainer: R Core Team <R-core@r-
outh Afca (Grahamstown) (Sou # methods project.org>
List of packages stats Description: Base R functions
2 Suitzarland (Bern 1) (Switzerland) it of ol packges avaables or ook License:  GPL Version 2 or later
2 Suitzertand (Bem 2) (Switzerland) _ B uils Buil R2.2.1;; Mon Feb 6 18:14:47
) Suitzerland (Zuerich) (Switzerland) Package i‘ : 1T 2006; unix
£ Taiwan (Taichung) (Taiwan) HaaM ]
b (1) (rsine £ abind I
Read csv file. GLLE

Package manager
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Why do we need one?
Contributions
Architecture

R code editor Defined text editors

Plug-ins: R code editor

Plug-ins
- "r \ll
R EclipseR | |
s T T T T T \ s ““-‘I | <= plug-in == |
| | I Explorador |
<= plug-in ==
| | Iy Lfg n ! | de variables |
| | Eclipse R | | |
! | | ' |
! m | | ' |
| a | <= plug-in == | I <= plug-in >> |
| T Ri i i Administrador |
| o | | | de paguets |
|
} r | | | !
| : << plug-in >3] | | :
| | IR+ Java oD | | |
| | | | t << plug-in == |
S~ - e < I Editor de codi R |
|
|
\
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Why do we need one?
Contributions
Architecture
R code editor Defined text editors

Why do we need a R code editor?

Why does EclipseR need a R code editor?

@ Complex calculations to compute analysis

@ We use to use scripts with R code instead single commands

s -
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Why do we need one?
Contributions
Architecture

R code editor Defined text editors

Which is the contribution?

View and edit text

Common text actions: copy, paste and cut
Syntax highlighting

Contextual help

Extra information in margins (line number, etc.)
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do we need one?
Contributions
Architecture
R code editor Defined text editors

Editor’s architecture

Entities used to show/edit text:

Source Vie wer Con figuration simple Docume mProvider
Rdscanner
<< create =>
- RdConfiguration - -
RACH rocessor RdDocumentProvider RdPart i ionScanner
e | —
“+getRdScannerfvai d
+aetContentAssistantdivoid +sewpDocumentfrvoid
= create w5 HOEPrEsEtationRe concilergry ol d
+getRdTagScarner( woid << create >3
RdTagScanner

<< create >

RdCodeEditor

<< create =3 << create >

s -
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Why do we need one?
Contributions
Architecture

R code editor Defined text editors

Text editors defined in EclipseR

We have three text editors defined in:

@ For commands: R code editor
@ For documentation: Rd code editor
@ For multiple purpose: Simple text editor
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R

R and Rd text editor

Why do we need one?
Contributions
Architecture

Defined text editors

ode editor

R code

fhorr Rilibraryrade...
# Exaggerate the relief

# 10 meter spacing (S to N)
# 10 meter spacing (E to w)

beld

B

z <- 2 * volcano

x == 10 * (l:nrow(z))
y <- 10 * (Llincol(z))

z0 <- min(z) - 20

z <- rbind(z0, cbind(z0, z, z0), z0)

x <- c(min(x) - le-1@, x, max(x) + le-10)
y < clmin(y) - 1le-10, y, max(y) + le-10)

Fill < matrix(*green3", nr = nrow(z)-1,
filll , 12 =- c(1,ncol(fill))] <- "gray"

fill[i1 = c(l,nrow(fill)) , ] <- "gray"

ne = ncol (

par(bg = "slategray",mar=rep(.5,4))
persplx, y, z, theta = 135, phi = 30, col = fill, s
ltheta = -120, lphi = 15, shade = 0.65, axes

£l ]

Victor Llorens, Héctor Lépez

Rd code

=n [ /homeybeldogivolcan R =0
[=] % --- Source file: man/amova.Rd --- (=]
\name{amova} D
\alias{amova}
\alias{print.amova}
\title{Analysis of molecular variance}
\description{
The analysis of molecular variance tests the differences
in a way similar to ANOVA. It includes evolutionary distz
z)-1) \usage{
amova (samp structures)
print.amova FaLSE, \dots)
\arguments{
cale = \item{samples}{a data frame with haplotypes (or genotyp
= FALE | and abundance as entries}
= \item{distances}{an cbject of class \code{dist} compute|~|
[
+
* x
s ¥
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Time to demo!
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Conclusions
To Do

Conclusions and To Do

Conclusions

@ First application cycle done
@ Flexibility and scalability in Eclipse
@ Knowledge gained
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Conclusions
To Do

Conclusions and To Do

Improve graphic engine (current JavaGD) with OpenGL/DirectX?
Printing engine for views, results and graphs
Increase types compatibility in Data manager

Define/use a communication channel from R to Java (rJava)

Create and define Wizards (Cheet sheets)
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