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Red-R Motivation

Hide the code complexity and improve readability

Create a more interactive platform for data
exploration

Improve data and analysis sharing between users

Provide a community repository of analysis
pipelines



Architecture

Red-R

* Visual Programming  ° Interactive Graphics
* Analysis interpretability and sharing

Qt Ul Framework

R Graphics
And
User interfaces




Red-R Motivation

* Hide the code complexity and improve readability



Visual Programming

e Visual programming interface

— Analysis is performed by linking a series of widgets
together

* Widgets correspond to R function

— Read, manipulate or visualize data

data.frame — Data Subset —
1E 1E

Read Files Row Filtering View Data Table
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R vs. Red-R

diff data = read.csv('diff data.csv')

filtered = diff data[diff data$limma.pval.KAWvSBSW < .05

& abs (diff data$FC.KAWvSBSW) >= ” & diff data$samplesWithExpression > 0]
write.csv(filtered,file='filtered.csv')

Data Subset

Read Files Row Filtering View Data Table



Red-R Overview

File Options Widget Packages Help
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Widget

File Options Widget Packages Help

D| ﬁ_; AT = Icon size: |16x 156

Widget Toolbar

- Data Input Read Files
| i View Data

Load File i Documentation
|Rnwnames |row.name5 |5epaI.Length |5epaI.Width |PetaI.Length |PetaI.WidtI|

|iris.t>ct A | | Browse |

Reads files from a text file and brings
them into RedR. These files should be like
|43 3.0 14 0.2 _|  atable and should have values that are
|4.? |3.2 | 1.3 |,12 separated either by a tab, space, or

comma. You can use the scan feature to
|4'6 |3-1 | L5 |”'2 scan a small part of your data and make
|5.n |3,5 |1,4 |.;.,g sure that it is in the correct format. You

can also set a column to represent the
MNotes:

|1 |5.1 |3.5 |1.4 ||:|.z

File Type

@ Text

Column Seperator

@ Tab Space Comma Other

Row and Column Names

Select Row Names |5'4 |3,g |1'? |D'4

| Column Headers |NI_ILL—v| |4,5 |3.4 | 1.4 |EI.3

Other Options Add your own note here
£l Quote: row.names factor numeric @ character integer logical

strip.white Decimal: i Sepal.Length factor numeric character integer logical

blank.lines.skip Sepal.Width factor numeric character integer logical

# Lines to Scan:
allowEscapes e Petal.Length factor numeric character integer logical P —
stringsAsFactors Petal. Width factor numeric character integer logical
= filename_1_1278709200.56 =
Species @ factor numeric character integer logical "C: {Users/anup/Documents/red/develop/red-
Rescan File | | Load File trunlfiris. tet™
= dataframe_org_1_1278709200.56<-
read. table(filename_1_1278709200.56, header =
TRUE, sep = "\t",quote="\"", colClasses = NA,
row.names = MULL,skip=0, nrows =
10,blank.lines.skip=TRUE,dec =".")

B B = [ A TR K b - o Ta T T T =4}

-

Processing complete. l Help ] l MNotes ] ’F‘.Output] | Print



File Options Widget Packages Help

|:[| ﬁ_; AT = Icon size: |16x 156

Widget Toolbar

- Data Input Read Files
L View Data

Load File

[iris.txt - | | Browse | |Rnwnames |row.name5 |5epaI.Length |5epaI.Width |PetaI.Length |PetaI.WidtI|

iles from a text file and brings
o RedR. These files should be like
4.8 3.0 14 0.2 | and should have values that are

|5.1 |3.5 |1.4 ||:|.z

File Type
@ Text

|4.? |3.2 | 1.3 ||:|.z Med either by a tab, space, or
You can use the scan feature to

|46 3.1 |15 |02 small part of your data and make

5.0 EX: 14 0.2 ht it is in the correct format. You
b set a column to represent the

Column Seperator

@ Tab Space Comma Other ;

Row and Column Names

Select Row Names |5'4 |3,g | L7 |D'4
Column Headers |NL.ILL—v| |4.6 |3.4 | 14 |EI.3

Other Options wn note here
=1 fin Quote: row.names factor numeric @ character integer logical

[T strip.white Decimal: i Sepal.Length factor numeric character integer logical

blank.lines.skip # Lines to Scan:

Wi Petal.Length factor numeric character integer logical
[ allowEscapes .\ Skip: a Z < ted in this widget:
[ stringsAsFactors Petal. Width factor numeric character integer logical

Sepal. Width factor numeric character integer logical

1 1278709200.56 =
Species @ factor nuUMeric character integer logical . B=nup/Documents/red/develop/red-

Rescan File | | Load File izt
e_org_1_1273709200,56<-
(filename_1_1278709200.56, header =
= "\t" quote="\", colClasses = NA,
b = NULL,skip=0, nrows =
es,skip=TRLE,dec =".")

fAmbmbrmpmm mem 4 A7TOTOWOWW CSY

-

Processing complete. ’ Help ] ’ MNotes ] ’F‘.Output] | Print
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File Options Widget Packages Help

Widget

|:1| '*_; AT = Icon size: |16x16 -
Widget Toolbar =
- DataInput - Read Files
L= View Data Ll
" Read Files =l
Load File Documentation =
iris. et - | | Browse | |Rnwnames |row.name5 |5epaI.Length |5epaI.Width |PetaI.Length |PetaI.WidtI|
|1 |1 |5 X |3 5 |14 ||:| . Reads files from a text file and brings
File Type : ' ' : them into RedR. These files should be like
| 2 E |43 3.0 14 0.2 _|  atable and should have values that
9 Text Exce |3 |3 |4 - |3 2 | 13 |,:| 2 1 separated either by a tab, space, or -
Column Seperator | | | | | | comma. You can use the scan featu (J
4 4 4.6 3.1 1.5 0.2
& Tab © Space © Comma © Other scan a small part of your data and
|5 |5 |5.n |3.s | 1.4 ||:|,2 sure that it is in the correct format. You
Row and Column Names can also set a column to represent the =
6 E 5.4 39 17 0.4
Select Row Names Motes:
| Column Headers —————————————————
— -] 7 7 |48 3.4 14 0.3 -
4 m
Other Options Add your own note here
£l Quote: - row.names factor numeric @ character integer logical
strip.white Decimal: Sepal.Length factor @ numeric character integer logical D LC
7] blank.ines.skip | ines to Scan: 10 Sepal. Width factor @ numeric character integer logical
= _ ) Petal.Length factor @ numeric character integer logical
allowEscapes # Lines to Skip: 0 R code executed in this widget:
stringsAsFactors Petal. Width factor @ numeric character integer logical
. ) . ) » filename_1_1273703200,56 = o
Species @ factor numeric character integer logical "C: {Users/anup/Documents/red/develop/red-
Rescan File | | Load File trunlfiris. tet™
= dataframe_org_1_1278709200.56<-
read.table(flename_1_1278709200.55, 1 @ Nae
TRUE, sep = "\t",quote="\"", colClasses
row.names = NULL,skip=0, nrows =
10,blank.lines.skip=TRUE,dec =".") -
B R T T R e 17O EEY

Processing complete.

[ Hel | [ votes | [Routput | | print |




Red-R Motivation

* Create a more interactive platform for data
exploration



Creating a Workflow
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+ Spatial Statistics




Interactive Widgets
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Interactive Workflows

File Options Widget Packages Help
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Widget Toolbar
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+ Data Input Read Files Scatterplot View Data Table
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Red-R Motivation

* Improve data and analysis sharing between users



Data Sharing
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Data Sharing
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Import Existing R Sessions
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Red-R Motivation

* Provide a community repository of analysis
pipelines



Community Repository: Packages

R Package Manager ? 2

| Updates | Installed Packages Available Packages

Package Stability Surmmary Version =
stats Good Base statistical widgets and signals. 1
pls Prototype Red-R package for the R pls package. 1
rsglitedataframe  Good but for advanc... Interface for sqlite in Red-R. 1 =
affy Good, some experim...  Affymetrix microarray analysis. 11
RedRLME4 Good, intermediate ... Widget implementations of the Imed package. 1
survival Good Widgets for making and analyzing survival data 1 m
base Good Base widgets, signals, and ternplates. 1
blank Good A blank package for developrment. 1 il
A — — i, — | ' r

Interface for sglite in Red-R., This is used to interact with sglite databases and to create them from R objects or text files, Use
this package to work with large datasets and condense them into things that are manageable with . Many of these widgets
are for advanced users as they reguire some knowledge of sgl syntax, This package is distributed with Care but may be
removed with no loss to functionality. Updates may become available to allow novice users to have better access to these
toaols,

Install Packages |

Update from Repository | | Done




R Templates | Red-R

ommunity Repository:

€ 9 C | @ wwwred-rorg/documentation/templates

DOWNLOADS DOCUMENTATION

TEMPLATES

RED@ visual programming for R

emplates

DEVELOPMENT CONTACT FORUMS

Templates hold a set of widgets that work together to perform a specific task.

Edit this entry.

Neural Net Plot and Summary

This template makes a neural net from data read
into the Schema using Read Files. The data is
used to form a Meural MNet using the Make Neural
Net wi ...

RDataFrame to Database

Reads in a file using Read Files and =aves it to a
database. This database will be in the Red-R
session by default but can be saved to other
locatio ...

Principal Components Plotting

This template generates Principal Components fits
to data. Data should be numeric (no text). If any

Boxplot

This template reads in data using Read Files and
plots the data using the RedR Matplotlib boxplot
widget. Boxplots are printable and interactive. D

Connect and Query

Thiz template connects to an SQLite database and
then allows guerying of that database using the
Run SQLite Query widget. The output can be used
as ...

Spline Fit

This template generates a Spline fit to X and ¥
data. X and ¥ data are set using the List Selector

RECENT TEMPLATES

+ Neural Net Plot and Summary 3
« Boxplot

+ RDataFrame to Database

+ Connect and Query

+ Principal Components Plotting

TAG CLOUD

Bioinformal_
Database Dati

Microar

Pl
Stats

< |

I

ESS—S—S—S—S————————————




ommunity Repository: Templates

o=l

R Templates | Red-R +

€ 9 C | @ wwwred-rorg/documentation/templates

RED@ visual pro ® Spline Fit | Red-R + h -

L C | © www.red-r.org/templates-spline-fit w A

HOME DOWNLOADS DOCU =
RED visual programming for R 5 ch: type and hit enter!

HOME DOWNLOADS DOCUMENTATION DEVELOPMENT CONTACT FORUMS

TEMPLATES

Packages Templates

Templates hold 3 set of widgets t]

|| SPLINE FIT
Edit this entry. RELATED WIDGETS AND TEMPLATEY I

This template generates a Spline fit to ¥ and ¥ data. X and Y data are set using the List Selector spline Fit
widget from data read into the canvas using Read Files. The data is fit to a spline using the

Spline Fit widget and plotted the RedRplot widget. Th line fit dded to the plot aft * Principal Compenents Plotting
pﬁ,g;gl widget and plotted using the RedRplot widget. The spline fit is added to the plot after Neural Net Plot and Summary

Neural Net Plot and Summg + Wilcoxon Test
A summary of the spline fit is also given in the Summary widget. « Survival Test f

This template makes a neural net fr
into the Schema using Read Files. TH|| Tags: Plotting, Stats
used to form a Meural Net using the

Net wi ... * Download Template

m

RDataFrame to Database

Reads in a file using Read Files and
database. This database will be in th
session by default but can be saved
locatio ...

spline Output R

Summary

e plot attibute

Read Files dats frame

Principal Components Plo

This template generates Principal Col
to data. Data should be numeric (no
4 List Selection (2) RedRplot




Current Functionality

Base R functionality

* Read/View Data
Subsetting

— Merge/Intersect/Filter
Manipulations

— Math/Apply
Plotting

— Interactive Scatter Plot
— Most R plots

Stats
— Parametric

— Non-Parametric

Additional R packages

* Bioconductor microarray
analysis

e Survival analysis

e Spatial Stats

e SQlite

* ROCR-ROC Curves
* Neural Nets

* LME4



Expanding Functionality

* How do you make it easier to transition from R
to Red-R?



Expanding Functionality

* How do you make it easier to transition from R
to Red-R?

r

|R] Widget Maker ; . = | Bl |t
| Function Info Code
Package: Function Mame:
Function called successfully. Load Package GUT Args v x use method
cor
Mame Input Type Required Signal Class Input dass Default Options

1y Connection Input + || Optional - || RDataFrame - | lineEdit * ||MULL

2 x Connection Input + || Optional - || RDataFrame - | lineEdit -

3 use Widget Input + || Optional - || RDataFrame - | radioBox - | "everything” ete.obs”, "pairwise, complete.obs™]

4 method Widget Input + || Optional - || RDataFrame - | radioBox - [pearson’, kendall', 'spearman’]

Accept Inputs [C] Allow Qutput [T show Cutput Output Class: |RDataFrame v] [ Generate Code ] Launch Widget

Processing not yet performed. [ Help ] [ Motes ] [RDuu:lut] [ Print ]




Expanding Functionality

-
|R Widget Maker

Function Info Code

Fynanrfino | = oims

=

import libraries.base.signalClasses a3 signals

class RedRcor (OWEpy) :

def processy(self, data):

settingslist = []

def  init {=3elf, parent=Hone, signalManager=Hone):
OWBEpy._ init (self, parent, signalManager, "cor", wantMainkrea = 0, resizingEnabled = 1)
self RFunctionParam ¥ = "' =
self RFunctionParam x = "' 1
self.inputs = [("y", signals.BDataFrame.RDlataFrame, self.processy), ("x", signals. BDlataFrame.RDataFrams, =S¢
self RFunctionParamuise radicBox = redREUI.radicBoxiself. controllrea, label = "use:™, buttons = [""everythi

self RFunctionParammethod radiocBox = redREUI radicBox({self.controlfrea, label = "metheod:™, buttons = [""],
redREUI .button (self bottombreaRight, "Commit"™, callback = self.commitFunction)

if data:
self RFunctionParam y=data.getDatal)
gzelf.data = data o
i 1 b
Processing not yet performed. [ Help ] [ Motes ] [F‘.Duh:lut] [ Print ]
I " 1
Fm T T m
Accept Inputs [C] Allow Qutput [T show Cutput Output Class: |RDataFrame v] [ Generate Code ] Launch Widget

Processing not yet performed.

| Help | [ Notes | [Routput | | Print |




Highlights

* Reduced learning curve for access to R
functionality

* Analysis methods easier to read and
understand and share

— Hopefully leads to analysis reproducibility

* Increase productivity with interactivity
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http://www.red-r.org







