KNIME

KNIME and R

The best of two worlds

For questions and suggestions please contact education@knime.com
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« Thank you for coming!
* You are muted, so questions to KNIME Host by chat
* Links to the slides and workflows by email later.
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Overview

Meet: R (Interactive)
The new nodes
Integration with KNIME

A real world application

KNIME User Training

KINIME
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Why use KNIME and R?
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» Powerful user interface
» Designed for big data

* Integrates com and org tools

» Enterprise grade solutions /

KNIME N




KINIME
R in KNIME: 3 ways to play...

¥ A R Scripting

¥ A CenericR
@@ Convertto R
(& Convert to Table
QOpen inR
@ RPlot
@@ R Snippet *Rr
@@ R Snippet Source v (5 Local
¥ A Ltils R R Learner . .
R « Community (RServe Integration)
- e Ry
= QR Snippet (2:1) R R to Table
Rld'able R
Rer™  Core (Deprecated soon)
¥ =3 Remote

R R Snippet (Remote)

= RV R
YR R (Interactive) ,HE o

R Source (Table) {R R Mode! Reader

e e o T * R Interactive (Today's topic)

R View (Table)

R View (Workspace)
R to Table

Table to R

RToR

Add Table To R

R Learner

R Predictor
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Overview of R (Interactive)

R To PMML PMML Writer
R Learner G| (r2g)
R=r
R Source (Table) R Snippet Partitioning €9 R Predictor R View (Table)
g2 &
[r2g) G| [r2g) G| =g
R View (Workspace)
R Source E
(Workspace) R to Table Table to R RToR

Add Table To R Fra)

B ———nen

R
R
(=) ) =9 (G
/ G View (Workspace)

e

=g

o Different input and output options
e Grey ports enable workspace branching
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The Interactive Editor

8 00 Dialog - 0:58 - R Snippet(Cumulative Sum)

Templates | Flow Variables | Memory Policy ]

= =4 Sy
Column List R Script * Workspace
D Sepal.Length L # Some examples for how to generate cumulative metrics Name Type
D sepal.Width 2 data =- knime.in knime.flow.in pairlist
D Petal.Length 3 knime.in data.frame
D Petal.Width 4 # Reference a column in your table here.
s Speci.es 5 column = datas"Sepal.Length"
7 datas"cumsum(Sepal Length)" = cumsum(datas"Sepal.Length"}
8
9 knime.out <- data
Flow Variable List
& knime.workspace
| EvalScript | | Eval Selection | Reset Workspace | | Show Plot |
[
==
Console
L]
EN

[ oK ] [ Apply ] [ Cancel ]
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Templates

8 00 Dialog - 0:58 - R Snippet(Cumulative Sum)
( R Snippet Flow Variables | Memaory Policy ]
Category JApplications/KNIME2.8/plugins forg.knime.r_2.8.1.0039024 [rsnippets /org.knime.r.RSnippetNodeFactory/Cummulative Statistics_efdf9a3f-alf4-...
[ An ¢+ | column List R Script
. Sepal.Length 1 # Some examples for how to generate cumulative metrics for a column of data
Title Sepal.Width 2
C Petal.Length 3 # Reference a column in your table here.
= Petal Width 4 column = knime, ins"<Column Name="
Regex Column Filter -l 5
Species & #Add the cumulative sum of all walues in your column
7 knime.ins"cumsum” <- cumsum(column)
8
9 #The cumulative product of all values in your column
10 knime.ins"cumprod” <- cumprod(column)
11
1z # Add the min for all values in your column from the start of the vector up to the current position
15 knime. ins"cummin® <- cummin{column)
14
15 # Add the max for all values in your column from the start of the vector up to the current position
16 knime.ins"cummax" <- cummax|column)
17
- - 1% knime.out <- knime.in
Description
Use built-in functions to
generate cumulative statistics
(cummulative sum,
cummulative min,
cummulative max etc.) for a av "
KNIME Table column Flow Variable List
B knime.workspace
( Apply | Remaove

[ oK ] [ Apply ] [ Cancel ]
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R Source
(Workspace)

E R Source (Table)
~

PO

AAKNIME

Node: R Source

L # The foreign library provides access to many 3rd party data formats.
2# Just a few examples are listed below, many others exist.
3 # More details cran.r-project.org/web/packages/foreign/foreign.pdf

R Script

4
5 library(foreign)
-]

7# map filepath from a flow variable here.
& path = “/Users/knime/Desktop/iris.stx"

9

10 # Read SAS XPORT

11 data = read.xport(path)
12

13 knime.out <- data

« Getdata from an R data frame

[ § SETOSA I D X 5.1 J D X35 ] D Xx.1.4

seftosa
sefosa
sefosa
setosa
sefosa
sefosa
setosa
setosa
sefosa
seftosa

1
2
3
4
5
1
7
8
9
1

« Assign output to knime.out
(

» Use with foreign, RCurl, or ...
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Node: R Snippet

p— R Script
e 1 # Reference a column in your table here.
> column = knime.1in$"Sepal.Length"
4 data = knime.1in
5 #Add the cumulative sum of all values in your column

& datas"cumsum(Sepal.Length)" <- cumsum(column)

4 knime.out <- data

« Generic data manipulation

©® O O Data Output - 0:60 - R Snippet

il m— * Derive knime.out from knime.in
Row ID | D cumsum(Sepal.Length) |
2 10 o

E N Use with grep(), plyr, or ...
[ B 19.3

[ B 24.3

B 29.7

B 34.3

[ 39.3

[ E] 43.7

[ B 48.6
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Nodes: R Minin

R To PMML

R Script
1 library(rpart)
2
3 # use knime.in here and fix class column
4 data =- iris

5
Partitioning & # Send model to knime.model
7

knime.model <- rpart(datas"Species" ~ ., datall:(ncol(data) - 1)1)
—{@)

= = Use R models in KNIME

R Script

1

2 # Make predictions

3 Predictions <- predict(knime.model, knime.in, type = "class")
4

5 # Append them to the original table

& knime.out <- cbind(knime.in, Predictions)

Learner & Predictor motif

Spec - Columns: 6 Properties | Flow Variables

Row ID |D SepalL..| D Sepal... | D Petall... | D PetalW..| § Species | § Predictions |
| Ex 3.7 2.9 . . versicolor  versicolor ]

versicolor  versicolor 1K
e e PMML support for portabilit
versicolor  versicolor

versicolor  versicolor
versicolor  versicolor
versicolor  versicolor
versicolor  versicolor
setosa setosa
versicolor  versicolor
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R View (Table)

Nodes: R View

§5epal Dimensions by Species

e Plot(knime.in

e Use with many packages
including ggplot2

4.0+
-
T35 Species
s = setosa
@ * versicolor
2.3.0 PR
o * virginica
L]
2.5
2.04 .
T T T T
5 6 7 a
Sepal Length
R Seript
1 reguire|ggplotd)
& reguire(grid)
&% Insert data references here.
o data = iris
7% = datassepal.Length
& x_label = "Sepal Length"
oy = datasSepal.Width
11 y_label - “Sepal Wicth®
'-: #olunn for coloring:
14 glass = datasSpecios
5 legend_title = =Species"
" plot title
1B title = "Sepal Dimemsions by Species”
1
20 & define a plot theme: hitp://docs.goplotZ.orgs/B.9.2.1/thene.hinl for more opticns
21 clean_theme = thenelpanel.background = element_blarki),
22 plot.title - element_text size-28, face-"bold”, colour = “black"),
3 panel.barder = element_recticolor = “black", linetype = "solid®, fill = “transparent”),

axls.title.s - element_testisize-14, fac Y, colour - "black®l,
axis.title = element_textisire=1d4, fac tali colour = "black”
axis.text - element_text!size 12, face "italic", calour
7 1egenﬂ.lex( = element text(size=12, face="italic”, coleur = “"bBlack"),
panel.grid - elenent_blank!|

wDetine sone labels
labels = labs(listititle = title, x = x_label, y = y_label, color = legend_title) )

# Generate a plat
plet = golot(x, y, color = class, main = title)

# Apply theme and labels
16 plet + Labels + clean_theme
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Metanodes and R: Quickforms

MyScatterPLot

R Script

String Input L require : 99‘?1‘_"2 !
require{grid)

&
4 # Select data accoding to quicforms here.
5
6

6 x = knime. in[knime. flow.in[["x"]]]

=59
Plot Title knime, in [knime. flow.in[["y"]]]

& pcolor = knime. in[knime. flow.in[["color"]]]
Column Selection s pshape = knime.in[knime.flow.in[["shape"]]]

10 title = knime. flow.in[["title"]]

11 x_title = knime.flow.in[["x"]]

12 y_title = knime.flow.in[["y"]]

13

14 # Retype for ggplot2

15 %xn = as.numericlas.matrix(x)}

16 yn = as.numeric(as.matrix(y))

17 colorf = as.factor(as.matrix(pcolor
1# shapef = as.factor(as.matrix(pshape))

21 # define a plot theme
22 # http://docs.ggplot2.0rg/@.9.2.1/theme.html for more options
23 clean_theme = theme(panel.background = element_blank(),

Column Selection 24 panel.border = element_rect(color = "black”, linetype = "solid", fill = "transparent"),
QuickForm Mérge Variables 25 axis.title.x = element_text(size=14, face="italic", colour = "black"),
26 axis.title = element_text(size-14, face="italic", colour = "black"),
27 axis.text = element_text(size=12, face="italic", colour = "black"),
28 legend. text = element_text(size=12, face="italic", colour = "black"},

29 panel.grid = element_blank
30 )

color
olumn Selection

32 # Generate a plot and apply the theme
QuickForm

33 gplotixn, yn, color = colorf, shape = shapef, xlab = x_title , ylab = y_title, main = title) + clean_theme

"

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training 13




KINIMIE

Metanodes and R: Deployment

MyScatterPlot| 8 O O Dialog - 2:72 - MyScatterPlot

_4@7_ Job Manager Selection ]

Plot Title My Title |

X | Universe_0_0 = |

g0 e ©« Configure yields simple dialog

&« €' [ knime05.knime.com:8080/web... 77 =
[ KNIME.org Links 5 SBE ¢, All » [ Other Bookmarks

(]

™" KNIME WebPortal (s ,
o e Share (Email/TeamSpace/Server)

e — « Deploy to web (KNIME Webportal)

shape*® |Universe_0_0

[ Back || Next | | Discard |
il B Wil =

©2013 KNIME.com AG
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Embedding plots in BIRT

R Learner
R Predictor Re-5cale Prices
Column Filter
LI
> 4k [
Training Set
Java Snippet
File Reader Row Splitter R Predictor
Column Filter
G > = B 4 >
=8 |G|
Cars Data Set Split Data Set mas)
Test Set
Data Set Preparation R Model

| Correlation Matrix R ession Analysis Results

BIRT Report Viewer Training Set Regression Test Set Regression Line
Line

Actusl vs Prodicted Price Actusl vs Prodicied Price

e Genearate plots in R
e Send to BIRT

'-.'.,.. Created with KNIME Report Designer. Provided by KNIME.com GmbH, Zurich,
Sl

Switzerland
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KNIME
EQPOL Data with Bioconductor |

o External Quality Assurance Program Oversight Laboratory
e NIH, NIAID, DAIDS program for QA of HIV/AIDS research

e (Can machine learning automate some manual analysis?

e Problem: Lots of real data (~100,000,000 rows)

e Bioconductor provides flowCore to make this easier

R Script
L library(flowCore)

i # Read data
4 fes = read.FCS(knime. flow.in[["Location"]]1)
5 labels = read.csv(knime.flow.in[["File path"]]|, header = FALSE]

7 #An exotic transform:

& # Estimate parameters

% lgcl = estimateLogicle!fcs,c("FITC", "PE", "APC", "PerCP"))
1
11 #Apply
12 logiclefcs = transform(fcs, lgcl)
13
14 T = as.data.framelexprs(fcs))
15 # Format and send data to Knime.out
16 df = chind(f,labels)
17 knime.,out = df
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EQPOL Data with Bioconductor Il

URL to File Path

TableRow To

Variable Loop Start

R Source (Table) Number To String Loop End Decision
List Files Cell Splitter % L DE. ) Number To String R Tree Learner
Joiner Row Splitter Training data =
=9 =9 Read data and add labels B84
Raw Data :;_ p— E Train a model
List Files Cell Splitter TableRow To
P'/-D LI =2 Column Filter Variable Loop Start De:is::::tTree
%{ PE‘ R Source (Table) Loop End redictor
P
Labels LT .
Test data - - i)
770 —
Read data
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Predict on test data
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Thank you
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