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What is KNIME Analytics Platform?

* A tool for data analysis, manipulation, visualization, and reporting
e Based on the graphical programming paradigm

* Provides a diverse array of extensions: s —

KNIME Analytics Platform
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Visual KNIME Workflows

NODES perform tasks on data
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Data Access

Databases

* MySQL, MS SQL Server,
PostgreSQL

* any JDBC (Oracle, DB2, ...)

Files

* CSV, txt

* Excel, Word, PDF

* SAS, SPSS

* XML, JSON

* PMML

* Images, texts, networks, chem

Web, Cloud
* REST, Web services
* Twitter, Google
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Big Data

Big Data
Loading & Preprocessing on Hadoop
Database Table Database GroupBy
Selector
bl
Hive Connector L] L] Database Joiner
Create aggregate @
g
Database Table
. Selector Database Row Filter '
W me
» L ]

| Hortonworks
Fl

/
cloudera
CERTIFIED
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Spark

HDFS support

Hive

Impala

Vertica

In-database processing
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Transformation

Transformation
* Preprocessing
AdoBinar  PoMitoring | * Row, column, matrix based
_,Em:—'g,—

: » * Data blending
e Join, concatenate, append

A ¢ * Aggregation

e Grouping, pivoting, binning

e Feature Creation and Selection
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Analysis & Data Mining

Analyze & Data Mining

Decision
Tree Learner
e Decision Tree
- Predictor Scorer
[ ] (]
Determine
model accuracy
Text Analytics
Extract
important terms
i
Color Manager ®
]
Crosstab
» B =
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Regression
* Linear, logistic
Classification

* Decision tree, ensembles,
SVM, MLP, Naive Bayes

Clustering

* k-means, DBSCAN, hierarchical
Validation

e Cross-validation, scoring, ROC
Deep Learning

* Keras, DL4J

External

* R, Python, Weka, H20
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Visualization

Interactive Visualizations

JavaScript-based nodes
— Scatter Plot, Box Plot, Line Plot

— Networks, ROC Curve, Decision
Tree

— Adding more with each release!
Misc
* Tag cloud, open street map,
molecules

Script-based visualizations
e R, Python

Licensed under a Creative Commons Attribution-

Copyright © 2018 KNIME AG Noncommercial-Share Alike license




Deployment

* Database
* Files
e Excel, CSV, txt
XML
e PMML
* to:local, KNIME Server, SSH-,
FTP-Server

* BIRT Reporting
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Over 1500 native and embedded nodes included:

Data Access
MySQl, Oracle, ...
SAS, SPSS, ...

Excel, Flat, ...

Hive, Impala, ...
XML, JSON, PMML
Text, Doc, Image, ...
Web Crawlers
Industry Specific
Community / 3rd

Copyright © 2018 KNIME AG

Transformation
Row

Column

Matrix

Text, Image
Time Series

Java

Python
Community / 3rd

Analysis & Mining
Statistics

Data Mining
Machine Learning
Web Analytics

Text Mining

Network Analysis
Social Media Analysis
R, Weka, Python
Community / 3rd

Visualization

R

JFreeChart
JavaScript
Community / 3rd

Deployment

via BIRT

PMML

XML, JSON
Databases

Excel, Flat, etc.
Text, Doc, Image
Industry Specific
Community / 3rd
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Overview

e |nstalling KNIME Analytics Platform
e The KNIME Workspace

e The KNIME File Extensions

e The KNIME Workbench

Workflow editor

Explorer

Node repository

Node description
e |Installing new features

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®

Copyright © 2018 KNIME AG Noncommercial-Share Alike license & KN I M



Install KNIME Analytics Platform

e Select the KNIME version for your
computer:

 Mac, Win, or Linux and 32 / 64bit

KNIME Analytics Platform for Windows (installer)
The installer adds an icon to the desktop and suggests suitable memory settings

KNIME Analytics Platform for Windows (self-extracting archive)
The self-extracting archive only creates a folder hoiding the KNIME installation

KNIME Analytics Platform for Windows (zip archive)

32 Bit
64 Bit

32 Bit
64 Bit

32 Bit
64 Bit

(393.38 MB)
(396.38 MB)

(396.87 MB)
(400.72 MB)

(466.11 MB)
(470.07 MB)

* Download archive and extract the

file, or download installer package
and run it

Copyright © 2018 KNIME AG

KNIME Analytics Platform for Linux

64 Bit

(417.21 MB)

KNIME Analytics Platform for Mac OSX (10.11 and above)
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Start KNIME Analytics Platform

e Use the shortcut created by the installer

 Orgoto theinstallation directory and launch KNIME via the knime.exe

PARF AN Application Tools KNIME_v3 - O
Home Share View Manage v e
@ = T v ThisPC » Windows8_OS(C) » Program Files » KNIMEv3 v & Search KNIME_v3Z 0
1§ Downloads *  Name ° Date modified Type Size ~
] Recent places 1! configuration 27-Jan-1611:58 AM  File folder
L] Boxeryptor 1! dropins 27-0ct-151:36 PM  File folder
37 Drophox (KNIME) | features 27-Jan-16 11:58 AM  File folder
& jre 27-Jan-16 11:38 AM  File folder
IQ Homegroup 2 p2 27-Jan-1611:58 AM  File folder
. plugins 27-Jan-16 11:38 AM  File folder
18 This PC artifacts.xml 27-Oct-151:39PM XML File 105 K8
i Desktop == eclipsec.exe 16-Oct-1537:07 AM  Application 18KB
] Documents [ knime.exe 16-Oct-15 17T AM  Application 312KB
8 Downloads || knime.exe.manifest 15-Oct-1311:00 AM  MAMNIFEST File 1KB
A Music & knime.ini 27-0ct-131:39PM  Configuration sett... 1KB
E Pictures Lig knime-workspacezip 13-Oct-15 %01 PM Compressed (zipp... 34 KB
8 Videos | ] LICENSE.TXT 12-Oct-153:29PM  Text Document 1KB
i Windowss_05 (C3) v ™ quickstart.pdf 12-Oct-153:29PM  Adobe Acrobat D... 899 KB v
17items 1 item selected 311 KB =
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The KNIME Workspace

* The workspace is the folder/directory in which workflows (and
potentially data files) are stored for the current KNIME session.

 Workspaces are portable (just like KNIME)

Woarkspace Launcher H
Select a workspace
KMIME Analytics Platform stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,
Werkspace: C:\Users\knime\knime-l;uorkspace w | | Browse...
¥ Copy Settings
ok || Cancel
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Welcome Page

Open for Innovation L

KNIME

Welcome to KNIME Analytics Platform!

New to KNIME? Looking for resources to get started? since 3.2: Workflow Coach recommends matching nodes.
= Register for emails with introductory tips here xbwm Coach &1 Q = 0
. start Guid
. § R jed Nodes € ; ~ File Reader | Partitioning
+ Find more hints and how-los in the L eaming & Column Filter 8% u_ 1
« And register for our release and event emails right 5 Partitionin 8% o) 8
W o on oo
This page will be displayed upon startup but you can customize the content using the gt’“'"" R b Node T =
checkboxes at the botiom. - k-Means &% v
Updates for the ing p are
* DYMATRIX Uplift Modeling Extensions
= Palladian for KNIME
Click here in order to install updates.
Where to go from here Most recently used workflows ®
& Create new workflow
~
BB Leamning Hub
| Browse example workflows
& Get additional nodes
© Go to my workflows _project?
v

¢ Mount KNIME Cloud S ETL_v2.0

Tips & Tricks

Specialist Nodes

Did you know there are a whole variety of specialist nodes available from KNIME Labs and the Community around Scripting, Image Processing, Text Processing, Internet Mining,
Network Mining, Cell Biclogy and Genetics, and Chemistry. Te access them, go to Help Menu and choose Install New= Software.

W1 show intro text at next start
M show update notifications at next start
W] Show links and most recentlv used workflows at next start
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The KNIME Workbench

LK )

Jmigiy -]

4~ KNIME Explorer 83
BR &%

KNIME Analytics Platform - /Users/rb/knime-workspace
#0ox B 3 e AR EemR AL & >

= B /A 0:04.Data Mining - solution £3

Evaluate the quality of a model with the Scorer node.
What was the overall accuracy of your model?
Optional: Evaluate Receiver Operation Characteristics with the ROC Curve node.

b A= EXAMPLES (knime-guest@http:
v ﬁLOCAL (Local Workspace)|
» ™BigData Training
¥ [*]KNIMEUserTraining
» " data
» "exercises
A\ im| i
A 01. Importing Data - s
A 02. Data Manipulation
A\ 03. Visualization - solu

k Node Description £3 = 8

Partitioning

The input table is split into two partitions (i.e. row-
wise), e.g. train and test data. The two partitions are
available at the two output ports. The following
options are available in the dialog:

Dialog Options

Absolute

Scorer
£%04. Data Mining - soluf Decision Specify the absolute number of rows in the first
[\ 05. Flow Variables - sc Tree Leaner partition. If there are less rows than specified here,
4% 06. Exporting Data - s( » ,I:l . all rows are entered into the first table, while the
) in: 2
A workflow Coach 52 E} = B Decision Tree second table contains no rows
Fully Joined Data Partitioning JavaScript Ralat}
Recommended Nodes: C > tive
Decision Tree Predictor ===l The percentage of the number of rows in the input
Decision Tree Learner > table that are in the first partition. It must be
Naive Bayes Predictor e between 0 and 100, inclusively.
FIRINaive Bayes Learner
I Regression Predictor m top
This mode puts the top-most rows into the first
£ Node Repository =8 output table and the remainder in the second
I i table.
10 Linear
> “lManipuIatinn -
> views
> :Ma‘yﬁcs £7 Outline 33 = B [ console 52 |
» & Database I 1 KNIME Console
> “o Other Data Types [ = |
» ¢> Structured Data i LA Welcome to the KNIME Analytics Platform v3.3.1.v201612192115
» ¢ Scripting [ ] e Copyright by KNIME GmbH, Konstanz, Germany
> -Q'Tuol Integration = s

> %P Community Nodes
> | §KNIME Labs e

I 1 Log file is located at: /Users/rb/knime-workspace/.metadata/knime/knime.1
J WARN LicenseStore License for 'KNIME Spark Executor'
WARN LicenseStore License for 'KNIME Big Data Connect

i auﬂotanm o

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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KNIME Explorer

ERNMEEplerer 2] @ B B 5 =8« |n LOCAL you can access your own
:g%cg:l::.f:cillr:::::i;@hnp:Hpubli-::server.knime.urg:Bthomee;'ejbl WO rkfl oW p roj ects ]
v O1_KMNIME_ETL_Course
e * The Explorer toolbar on the top
e gt has a search box and buttons to
B0 vireon ¢ select the workflow displayed in
e g e et the active editor
Ptlﬁ:t?:;::te and Time Analysis ,:;L}{h' refresh the VieW
A% Final Workflow
PgeLearningCours&
b | T|Example Workflows .
M incess * The KNIME Explorer can contain 4
» Sesercises types of content:
— Workflows
— Workflow groups
— Data files

— Metanode templates

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Creating New Workflows, Importing and Exporting

e Right-click in KNIME Explorer to create new workflow or workflow group
or to import workflow

* Right-click on workflow or workflow group to export

[ EON ) Import » £~ EXAMPLES (knime-guest@http://public ® @® Export
Workflow Import Selection < > Bigbata Traini 4> New KNIME Workflow... Export KNIME workflow(s) -
Select the items to import. v ?g::fuum-. ™ New Workflow Group... Exports KNIME workflows.
a
Source: v [“Jexercises | A% Import KNIME Workflow...
A01.Imp = Export KNIME Workflow...
O File: | NIME/ ingCours  Browse.. A5 02.Dat Select workflow(s) to export: LOCAL:/user_training Select...
Ao03.visy ¥ Delete...
"~ Select root directory: Browse 04. Date _
e ﬁ 05. F:M AP Rename... Destination workflow file name (.knar): /Users/rb/user_training.knar Browse...
Destination: Aoe.Expt  [) Configure...
4507 Wor Execute... Options
Select folder: | LOCAL:/ Browse.. Ao8.Advi = I i
A 09. Mod A lia iy Exclude data from export.
Import Elements: Avo.0ay  EH Reset
A 1. Intef e — .
@ QuickForm Execution...
Select A A ;fed?;: »“data
» Psolutions | Workflow Credentials... » Cworkflows
Deselect » supplement  Workflow Variables...
A\ Final Workf % 5
P Edit Meta Information... Select Al Deselect all
£ Node Repository & Refresh
» ~ Copy L i >
> dylo | Copy ocation
Cancel Finist :g:anlpulalian ¥ Cut 28X
lews T
» @ Analytics Copy #C
» £ Database Paste 8V Cancel
» 8, Other Data Types Y

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Node Repository
A Node Repositary =8
] —
G  The Node Repository lists all

» " Other

» [*File Handling 4 Node Repositary -0 KN | IVI E d
R - noaes

P.(i Manipulation vdhio

> q Views I;IB' Read

: g;:‘:’:::a "5 Excel Reader (XLS)

= D» File Reader
:?’;“ gther D:: ;wes RIFE ARFF Reader
tructu ata
| 2 e Th h box has 2 mod

I (= Scripting E-’ Ei: :::::: e S e a rc OX a S O e S

» 3,/ Tool Integration ﬁ-’
£, Table Reader

» 20 Community Nodes
w Y Pl PMML Reader

> Lgoume Lo ot s | o rgostary -5 @ Standard Search — exact match

» ¥ Workflow Control

. 3 List Fil
» & Reporting ig.E R:ad IEi!::el Shest M I8 FacRreader - jCommunity Nodes/NGS/10 Of N O d e N a m e

bg«'Chemistry hRead | & ROIReader - /Community Nodes/NGS/IO
» = Chemaxon | Infocom eac images 95 SAMReader - /Community Nodes/NGS/10
= Y@Analy‘tics v

@ vining B, Csv Reacer - 10ead & Fuzzy Search — finds the most

«d XML Reader - (Structured Data/XML

A e 7\ GCIDReader - /C Nodes/OpenMS/QCF
eader - ommunity Nodes/Open: . .
¥ ) Weka (3.7)
?o CTassificatinr @WAV Reader - [Community Nodes/Signal Proces: S I I I I I I a r n 0 d e n a l I l e
v © bayes sof SDF Reader - [Chemistry//O
¥ Qnet [J+File Reader - /10/Read
- RRES ARFF Reader - [10/Read

£, Line Reader - (I0/Read

Pl PMML Reader - [I0/Read

43, Model Reader - /10/Read

5 R ages - e * Nodes can be added by drag and
ﬁ% BeeF Reader - [Other Data Types/Network/IO/Fil

@) JSON Reader - /Structured Data/JSON .

£ % OMERD Reader - [Community Nodes/KNIME Ima d ro p fro m t h e N Od e Re p OS |to ry

I > Opera Reader - jCommunity Nodes/HCS Tools/It

;a FastQReader - [Community Nodes/NGS/IO

MzTabReader - /[Community Nodes/OpenMS/Cor t O t h e WO r kfl OW E d it O r.

ACTIADAndne P amemnibe bladan Pinan b0 000
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Console and Other Views

E) conscle 52 kR #E2-%= O
. .
e Console view prints out error
b Welcome to the KNIME Analytics Platform w3.3.2.v201704041558 wEE
b Copyright by KNIME GmbH, Konstanz, Germany e -
Log file is located at: /Users/kathrinmelcher/knime-workspaces.metadata/knime/knime.log a n d Wa rn I ng I I Iessa ges a bo ut
WARN File Reader 2:232 Con't access 'knime://knime.workflow/../../data/SAS Scores.csv'. (/User
WARN File Reader 2:236 Can't access 'knime://knime.workflow/../../data/Webdata%2001d%205ystem.

WARN  PMML Reader 2:244 Input file '/Users/kathrimmelcher/knime-workspace/New_ETL_Course/data/U 1 H
WARN Database Reader 2:238 Could not determine table spec from database gquery: [SOLITE_ERROR] SQL W a IS go I ng O n u n e r e OO .

e o Show View
‘ | (o 9 | * (Click on View and select Other...
, Node Help 2 P (= APl Tools

| 9 Console Xxac | | e to add different views

g Error Log TE8QL t # (=~ Data Management

P (= Debug

4 KNIME Explorer | ) . ) . .
’ Ly Node Description ; :SZ:‘:::: Knime Cllent Extensions — Node Monito I, Licenses , etc.
£ Node Repository » = Help
8= Outline X#QO0 P (= Java
4 Workflow Coach F (= Java Browsing

P (= KMIME Report Designer

Other... T®QQ P (=5 KNIME Views

< > Plug-in D | t
Reset Perspective... (& Plug-in Developmen

e P (= Report Desi
C, Quick Node Insertion... ~Space . gT:;: esign
[l Open KNIME log P (= XML

Cancel
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Node Description

.@ Mode Description 53 = O

* The Node Description window
gives information about:

File Reader

This node can be used to read data from an ASCII file or URL location. It can be configured

1o read various formats. - NOde Functionality

‘When you open the node's configuration dialog and provide a filename, it tries to guess the

reader's settings by analyzing the content of the file. Check the results of these settings in — I N p ut & O utp ut
the preview table. If the data shown is not correct or an error is reported, you can adjust the

settings manually (see below).

The file analysis runs in the background and can be cut short by clicking the "Quick scan”, - N O d S Settl n gs

which shows if the analysis takes longer. In this case the file is not analyzed completely, but
only the first fifty lines are taken into account. It could happen then, that the preview — PO r‘ts
appears looking fine, but the execution of the File Reader fails, when it reads the lines it
didnt analyze. Thus it is recommended you check the settings, when you cut an analysis

short — References to literature
Dialog Options
ASCII file location

Enter a valid file name or URL. When you press ENTER, the file is analyzed and the

settings pre-set. You can also choose a previously read file from the drop-down list, or
select a file from the "Browse..." dialog.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Workflow Coach

Recommendation engine
— Gives hints about which node use next in the workflow
— Based on KNIME communities' usage statistics

— Based on own KNIME workflows

£ Workflow Coach 53 = 0

Recommended Mo s Community — *

% Partitioning 7% File Reader Column Filter
£ Column Filfer ) 7% m
:If.lu:liner " % E g _l_ >
3 k-Means 6% ® .
= Row Filter 6% Node 1 Mode 2

® Color Manager 5%

j Statistics 4%

- n s

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Tool Bar
o8~ (o) B ‘o 3 AR OO =R OESZOC D 2

The buttons in the toolbar can be used for the active workflow. The most
important buttons:

© Execute selected and executable nodes (F7)
© Execute all executable nodes

B Execute selected nodes and open first view
©® Cancel all selected, running nodes (F9)

@ Cancel all running nodes

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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KNIME File Extensions

* Dedicated file extensions for Workflows and Workflow groups
associated with KNIME Analytics Platform

e * knwf for KNIME Workflow Files

Worlkflow_1.knwf

o * knar for KNIME Archive Files

Group_wf_1.knar

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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More on Nodes...

A node can have 3 states:

File Reader Not Configured:
u The node is waiting for configuration or incoming data.
LIS
File Reader Configured:
u The node has been configured correctly, and can be executed.
oxn
File Reader Executed:
B> The node has been successfully executed. Results may be
o | viewed and used in downstream nodes.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Inserting and Connecting Nodes

* Insert nodes into workspace by dragging them from Node Repository or
by double-clicking in Node Repository

* Connect nodes by left-clicking output port of Node A and dragging the
cursor to (matching) input port of Node B

* Common port types: Integer Input

Decision Tree o
View (JavaScript)
oan
Decision I ;

Tree Learner

(= Database Table

> o m

Database Connector Selector
PR
L m” ‘ on win

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Node Configuration

[ N ] Dialog - 0:2 - File Reader
* Most nodes require configuration Fow o | 1o eregesecin ey Pl
" Enter ASCII data file location: (press 'Enter’ to update p )

e To access a node configuration window: Frime emeiorklon 6/ P e 5

| Preserve user settings for new location Rescan

* Double-click the node re—

read row IDs Column delimiter: , s Advanced...
read column headers ignore spaces and tabs

* Right-click > Configure

Java-style comments Single line comment:

Preview
Click column header to change column properties (* = name/type user settings)

RowID D Sepal.. D Sepal.. D Petal.. D Petal.. § Species

i 5.1 3.5 1.4 0.2 setosa
Iz 4.9 3 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
I4 4.6 3.1 1.5 0.2 setosa
5 5 3.6 1.4 0.2 setosa
| @ 5.4 3.9 1.7 0.4 setosa
| & 4.6 3.4 1.4 0.3 setosa
8 5 3.4 1.5 0.2 setosa
9 4.4 2.9 1.4 0.2 setosa
10 4.9 3.1 15 0.1 setosa
Bu 5.4 3.7 1.5 0.2 setosa
| BH 4.8 3.4 1.6 0.2 setosa
13 48 3 1.4 0.1 setosa
14 4.3 3 1.1 0.1 setosa
15 5.8 4 1.2 0.2 setosa
| I 5.7 4.4 1.5 0.4 setosa
| B% 5.4 3.9 1.3 0.4 setosa
18 5.1 3.5 1.4 0.3 setosa
oK Apply Cancel @

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Node Execution

* Right-click node
e Select Execute in context menu

* |f execution is successful, status shows
green light

* If execution encounters errors, status
shows red light

Copyright © 2018 KNIME AG

B Configure...

- © Execute

&) Execute and Open Views
£ Cancel

B Reset

= Edit Node Description...
=0 New Workflow Annotation
Collapse into Metanode

Show Flow Variable Ports

of Cut
Copy
1 Paste
<J Undo
> Redo
& Delete

BR File Table

[E] Encapsulate into Wrapped Metanode

F6
F7
{+F10
F9
F8
X F2

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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Node Views

* Right-click node
e Select Views in context menu

e Select output port to inspect execution results

’E ) configure... 6

E) Configure... 6
[_I] Execute F7 Execute "
B) Execute and Open Views ) Execute and Open Views
£ Cancel F9 & Cancel F9
Bl Reset i B Reset 78
Scatter Plot - ithicce Descrption = \r2 = Edit Node Description... Xr2
( JavaScri t) =0 New Workflow Annotation =0 New Workflow Annotation
P Collapse into Metanode Collapse into Metanode
[S] Encapsulate into Wrapped Metanode [B] Encapsulate into Wrapped Metanode
ﬂ *® Interactive View: Scatter Plot Q Interactive View: Scatter Plot
‘ Show Flow Variable Ports Show Flow Variable Ports
o Cut of Cut
.8 | @ Cory & Copy
Paste " Paste
< Undo <J Undo
> Redo . Redo
X Delete X Delete
B Image B Image
B Input data and view selection % |nput data and view selection

Copyright © 2018 KNIME AG
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Curved Connections!

HPRQERZcOoO|(#¥)T

Variables - solution £2

Workflow Editor Settings

[m]
Workflow Editor Settings
Modify the settings for the active workflow editor.
All settings will be store with the workflow,

To change default settings for new workflow editors go to the preference page.
Snap te grid behavior can be toggled by pressing 'Ctrl-Shift-X'.

Enable Grid

[ Snap to grid (Alt-key disables snapping temporarily while moving nodes)
[]Show grid lines

Grid Size
Value Selection horizontal spacing (px): wvertical spacing (px):
-,I—P E .—\\ Neode Connections
‘II'.‘ \\‘\wmer
II|

[] Curved connections
|

Value Selection
D .
connection line wi ~ ".l \
L e
ok || Coneel |
\ I Table Row
", | GroupBy Sorter GroupBy Sorter to Variable
\ |
\ r—r - R
L E nr Ee e " %\
\
W/ . (] % [ ® e '8 |
by Products desc by count first row by Products desc by count first row l'.\
Table Read Row Filter Row Filt
e \_. \_. er
L2 B
[ ] [ ]
Customer data filter by Products
Copyright © 2018 KNIME AG

filter by Products
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Getting Started: KNIME Example Server

* Public repository with large selection of
example workflows for many, many EEE— —afa

HEE $& % @’

a p p I I Cat I O n S V& EXAMPLES (knime-guest@http://publicserver.knime.org

D picase login to access the server
. v LOCAL (Local Work: )
e Connect via KNIME Explorer Il
v [T]KNIMEUserTraining

> ["data

of Cut ®X
Copy 3C

4 KNIME Explorer = O A *0:02 Database Advanced_Example 53 > [“exercises " Paste 8V
m - & & 5 » | “|solutions —
BHEEB 3B B B , Thisisa copy of “kni LES/01_Data_/ 2_Database. =....u.=:.|

¥ £~ EXAMPLES (kni — Use “Save" to upload it back to its original location the server or “Save As..." to store it in a different location.
¥ ("701_Data_Access

» [*01_Common_Type._Files

¥ [*702_Databases
A5 01_Database_Simple_IO_Example
A\ 02_Database_Advanced_Example It's using the file based "sqiite” database (the entire database is written to a file on the hard disk).
/A 03_Read_and_Write_PNG_Images_in_Databases
A 04_Binning_in_Databases

Database - Advanced Usage

This workflow shows & number of database nodes that directly work inside @ database.

4506 Pivoting.in_Databases Database Table Database Database Connection
/A 06_Sampling_in_Databases od Connector Database Row Filter  Column Filter Table Reader Database Writer
» [*103_Data_Generation =
» [104_Structured_Data Se LRSS 3 = ;.
» [*]05_REST Web_Services - - e
> FLOG_ZIP and_Remote_Files Setup SQLite Wi L D\ oy Loy
> (07 WebLog_Fies ambnm' Connect to SQLite Fiter rows Fiter columns Read fitered data Write fitered data
o - temporary database (in database) (ndatabase) from database to database
» (*7]02_ETL_Data_Manipulation ' (creates KNIME table)
» (03 visualization \
» 104_Analytics \ Database Connection
» [*]05_Reporting \
» (*106_Control_Structures Eﬁm Quaty Tobia Reacer
» (*107_Scripting ‘m32 .7'
» (]08_Other_Analytics_Types
» (*)09_Enterprise - -
»*110_Big_Data Mody database query  Read fitered
111 Partners #nd modlied dats
» [~]50_Applications (creates KNIME table)

» [*99_Community
» (*]_0ld Examples (2015 and before)
v 4 LOCAL (Local Workspace)

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Online Node Guide

* Workflows from Example Server also available online

— https://www.knime.com/nodeguide

eve KNIME | Node Guide

x

<« C @ Secure https://www.knime.org/nodeguide

CLICK FOR DETAILS

/ Getting Started

i/ FAQ

/ Learning Hub

/ Online Self-Training
/ Node Guide

/ Data Access

/ ETL Data Manipulation
/ Visualization

/ Analytics

/ Reporting

/ Control Structures

1 Scripting

/ Other Analytics Types
/ Enterprise

/ Big Data

/ Applications

/ Community

/ Documentation

/ Events and Trainings

/ Developers

/ White Papers

/ KNIME Press

/ KNIME TV

Copyright © 2018 KNIME AG

CONNECT HIGHLIGHTED PRODUCTS

KNOWLEDGE BASE

== ¢

Node Guide

Click the category name to expand the content.
© Data Access 1
© ETL Data Manipulation b
© Visualization 1
© Analytics g
© Reporting 1
© Control Structures 1
© Scripting 7
© Other Analytics Types 1
© Enterprise 1
© Big Data 1
© Applications b
© Community 1

QUICK LINKS

KNIME | Node Guide *
C' @ Secure https://www.knime.org/nodeguide

1 FAQ Click the category name to expand the content.

/ Learning Hub
© Data Access
1 Online Self-Training

Node Guide
/ Data Access
Common Type Files
Data Loading Example
Read a CSV file

/ ETL Data Manipulation
1 Visualization

f Analytics Read an XLS file
/ Reporting Use the File Reader
7 Control Structures Read all sheets from an XLS file in 2 loop
/ Scripting Table Reader
/ Other Analytics Types
Databases

/ Enterprise
/ Big Data Database Simple 10 Example
Database Advanced Example

Read and Write PNG Images in Databases
Binning in Databases

Pivoting in Databases

Sampling in Databases

1 Applications
 Community

/ Documentation

/ Events and Trainings
/ Developers .

Data Generation
/ White Papers
1 KNIME Press

1 KNIME TV

Generating clusters with Gaussian distribution
Parallel Generation of a Data Set containing Clusters
Data generation model example

Generating random missing values in an existing data set

Generation of data set with

mplex clust
Random combination of two sets of data
splitting data and rejoining for manipulating only subpart
Generating data sets containing assaciation rules
Generating a Shopping Market Data Set

Advantages of Quasi Random Sequence Generation

Licensed under a Creative Commons Attribution-

Noncommercial-Share Alike license
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https://www.knime.org/nodeguide

Hot Keys (for future reference)

Node Configuration F6 opens the configuration window of the selected node
F7 executes selected configured nodes
Shift + F7 executes all configured nodes
Node Execution Shift + F10 executes all configured nodes and opens all views
F9 cancels selected running nodes
Shift + F9 cancels all running nodes
Ctrl + Shift + Arrow moves the selected node in the arrow direction
JIDE eSSl Ctrl + Shift + moves the selected annotation in the front or in the back
Annotations PgUp/PgDown of all overlapping annotations
F8 resets selected nodes
O e Ctrl +S saves the workflow
Ctrl + Shift + S saves all open workflows
Ctrl + Shift + W closes all open workflows
Meta-node Shift + F12 opens meta-node wizard

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Additional Resources

KNIME pages (https://www.knime.com)

e SOLUTIONS for example workflows

e RESOURCES/LEARNING HUB https://www.knime.com/learning-hub

e RESOURCES/NODE GUIDE https://www.knime.com/nodeguide

*  Book WILL THEY BLEND https://www.knime.com/knimepress/will-they-blend

KNIME Tech pages

*  FORUM for questions and answers https://forum.knime.com

«  DOCUMENTATION for docs, FAQ, changelogs, ...

e  COMMUNITY CONTRIBUTIONS for dev instructions and third party nodes

KNIME TV on YouTube https://www.youtube.com/user/KNIMETV

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Today’s Example: Next Best Offer (NBO)

* Traditional Direct Marketing advertises a single product to a specific
audience. The Next Best Offer (NBO) approach focuses on taking existing
customers (and their data) and using upsell models to find interesting
new products for them.

* Today we construct a workflow that joins diverse data sources into a set
of complete customer records. Using this, we will build and deploy a
predictive model to find people who might be interested in a newly
available product.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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The data

umeric Nominal Data Preview
Search:

Column Exclude Column  Minimum Maximum Mean Standard Deviation Variance Skewness Kurtosis Overall Sum No. zeros No. missings No. NaN No. += No. -= Histogram
CustomerKey @ 11000 29483 20241.500 | 5336.016 28473061.667 0 -1.200 374143886 0 0 0 0 0
EstimatedYearlylncome ] 10000 170000 57305778 32285842 1042375574 469 0.822 0.646 1059240000 0 0 0 0 0
SentimentRating @ 1] 5 1.844 1.612 2.600 0.473 -0.947 34091 5165 0 0 0 0

e
‘WebActivity ] 0 5 1.004 1.523 2.318 1.394 0.688 18559 11116 0 0 0 0

| [
NumberOfContracts @ 0 4 1.503 1.138 1.296 0.402 -0.434 27776 4238 0 0 0 0

an H..
Age ] 29 100 48.232 11.261 126.812 0.569 -0.112 891521 0 0 0 0 0
Target @ 0 1 0.494 0.500 0.250 0.024 -2.000 9132 9352 0 0 0 0
Availabled01K ] 1] 1 0.676 0.458 0.219 -0.754 -1.432 12501 5982 1 0 0 0

m |
CustomervalueSegment [ 1 3 2103 0.694 0.481 -0.141 -0.926 38880 0 0 0 0 0

m I |
ChumScore (] 0 1 0.274 0.334 0.112 1.216 0.193 5071.000 6310 0 0 0 0

m n =
CallActivity ] 1 5 3.215 1.262 1.692 -0.298 -0.928 59424 0 1 0 0 0

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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The data

Numeric Nominal Data Preview
Search:
Column Exclude Column No. missings Unique values All nominal values Histogram
MaritalStatus ] 0 2 M,
; I
Gender ] 0 2 M,
F I

Showing 110 2 of 2 entries

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Today’s Example: Next Best Offer (NBO)

Final Workflow from the KNIME User Training
Visualization
Scatter

...and putting all those parts together, you get this final workflow.

Data Reading
File Reader ‘Column Filter
o ver
o
\
Demographics. exclude \
and History Ssntmant Rating \
from SAS fike and Web Activity ‘I
Data Manipulation and Aggregation
Table Reader |
|
]

Sentiment Evaiiaton |
> Jainer
H —B— |

Gustomeriey, \
sentiment rating, \
|

File Resder
& o \
sentiment sating in text, \
Products. A
. s |
Sentiment Rating /
+ /
‘Sentimant Description / \
/ \ \ Training Predigtiye Models
/ | | & o
~ | / - T
[Excel Reader (xLS) P !/ /- " DecisionTree | n
F - somar N :ﬂlr\er Number To String  fissing Value Column Filter Partitioning =t
- - —> . —— . »— . =5
:TH ';%bz:n——’—p?. LI El .= ’_, = )
\
s34 damographics exclude Customeriay \
add WebActivity — ang history and Sentiment Analysis edict unkoun data |,
| -
|
File Reader Column Rename |
GroupBy
e

S@Lite Connector Database Reader

First Web Activity
from = WebActivity

New Web System
Licensed under a Creative Commons Attribution-

Noncommercial-Share Alike license
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Data Export and Reporting

ML Writer

write current
best model

SQLite Connector
Database Writer

store
new predictions.
Data to Report

-
Statistics

®
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Importing Data

Accessing files and databases

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Source Nodes

Typically characterized by:
* QOrange color

* No input ports, 1-2 output ports

Output port ]

Status File Reader
o=

My Node

Node description ]

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: File Reader

Workhorse of the KNIME Source nodes
e Reads all text based files (e.g. csv, txt, etc.)
* Many advanced features allow it to read most ‘weird’ files

e Short lines, inline comments, headers and special encoding

File Reader

(o8 |
My Node

YouTube KNIME TV Channel video:
https://youtu.be/flaHQw-Qhlg

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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File Reader Configuration

[ NON ] Dialog - 2:1 - File Reader (My Node)

Flow Variables  Job Manager Selection ~ Memory Policy Fi Ie pat h

~Enter ASCII data file location: (press 'Enter’ to update preview)
knime://knime.workflow/../../data/iris.csv < Browse... ﬁ

Preserve user settings for new location Rescan

~Basic Settings
Basic read row IDs Column delimiter: , ¢ Advanced... ‘
9 read column headers ignore spaces and tabs A
van
Settl ngs Java-style comments Single line comment: d a CEd
Settings

Click column header to change column properties (* = name/type user settings)

RowID | D Sepal...| D Sepal....| D Petal... D Petal... § Species |

B 5.1 3.5 1.4 0.2 setosa
H: 4.9 3 1.4 0.2 setosa
[ E a7 3.2 1.3 0.2 setosa
| B} 46 3.1 1.5 0.2 setosa
s 5 3.6 1.4 0.2 setosa
Bs 5.4 3.9 1.7 0.4 setosa
| K 4.6 3.4 1.4 0.3 setosa
" K 5 3.4 1.5 0.2 setosa

[ E 4.4 2.9 1.4 0.2 setosa
[ B 4.9 3.1 1.5 0.1 setosa
B 5.4 3.7 1.5 0.2 setosa
| ¥ 4.8 3.4 1.6 0.2 setosa
| BE] 4.8 3 1.4 0.1 setosa
| 4.3 3 1.1 0.1 setosa
B 5.8 4 1.2 0.2 setosa
Bis 5.7 4.4 1.5 0.4 setosa
| B 5.4 3.9 1.3 0.4 setosa
B 5.1 3.5 1.4 0.3 setosa

Preview

OK Apply Cancel @ Hel p BUtton

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
Copyright © 2018 KNIME AG Noncommercial-Share Alike license

KNIME



Alternative Faster Way ...

KNIME Explorer i3 = 08 *2: KNIME_project &3 Welcor
¥p — E]
BEEl S S v B
» [ Guided Analytics ~
> [ KBLdata
» [T KNIMEUserTraining
» |:| meetups

v [77] mini-course-demo

v ("7 18_Churn_Prediction Drag & Drop
OR

» [ Deployment File Reader

2 CallsDataxls Copy & Paste u

Gv ContractDiata.csv
|| CustomerDB
El- CustomerDB.sqlite

ot
Mode 1

Pt model. pmml
D-v newdata.csv
» [T Deployment
A% 01_Training_a_Churn_Predictor
A% 01_Training_a_Churn_Predictor(2)
A% 02_Deploying_the_Churn_Predictor
A% 02_Deploying_the_Churn_Predictor(2)
3 D 24_Customer_Segrentation_Use_Case
» [77] Visualization
> [ MBO
» [T O'Reilly Integration

-
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Copyright © 2018 KNIME AG Noncommercial-Share Alike license KN I M E



Filenames and the knime:// protocol

Absolute URL

~Input location
\knime:! JLOCAL/KNIMEUserTraining/ datalSentiment%ZOAnaIysis.table| Q Browse... g

Mountpoint-relative URL

Input location

|knime:,'/knime.mountpoint/KNIMEUserTraining/data/Sentiment%20AnaIysis.tabIe| B Browse... ﬁ ] KNIMEUserTraining

v [ data
v [ temn
e

W 45
ars
Local path e
B

~Input location x
/Users/rb/knime-workspace/KNIMEUserTraining/data/Sentiment Analyﬂﬁis.table Q Browse... E AP

=

G g

New KNIME Workflow...
New Workflow Group...

Import KNIME Werkflow...
Export KNIME Workflow...

Delete...

Rename...

Configure...
Execute..
Cancel execution

Reset
QuickForm Execution...

Workflow Credentials...
Worlkflow Variables...

Edit Meta Information...
Refresh

Copy Location

Cut

Copy
Paste

>

Ctrl+X
Ctrl+C
Ctrl+V

L)

UL Absolute URL
UL Mountpoint-relative URL
PH  Local path

Licensed under a Creative Commons Attribution-
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Workflow Relative File Paths

KNIME Explorer £3 =0
4
BE &% B

® Best C h O i Ce if WO rkfl OWS a re to b e S h a red > _&EXAMPLES (knime-guest@http://publicserver.knime.org:

¥ 4~ LOCAL (Local Workspace) =
» ["|BigData Training

* Requires matching folder structure within

> » data

workflow group » oercses

A% 01. Importing Data
/A 02. Data Manipulation

* |Independent of environment outside .03, Visuslzaton

% 04. Data Mining

Of WO rkﬂOW group A 05. Flow Variables s

/% 08. Exporting Data

A4 07. Workflow Control

/A 08. Advanced Data Mining
A 09. Model Selection

Example: Path to ,Sentiment Analysis.table”
* Local path:
C:\Users\rb\knime-workspace\KNIMEUserTraining\data\Sentiment Analysis.table
*  Workflow relative:  mputloction

|knime:lIknime,workflowl../../Hata/Sentiment Analysis.table Q Browse... E

YouTube KNIME TV Channel:
https://youtu.be/U9sP4g4yGwY

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Excel Reader (XLS)

e Reads .xls and .xIsx file from Microsoft Excel

— Supports reading from multiple sheets

Read Excel Sheet
Excel Reader (XLS) Names (XLS)
o8 o

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Excel Reader Configuration

ene Dialog - 2:245 - Excel Reader (XLS) (Products)

pSCEL gy Flow Variables  Job Manager Selection  Memory Policy

~Select file to read Fi I e path

knime:{ /knime workflow/../ .. /data/Product¥%20Data2 xls < Browse. .. E ‘

~Adjust Setting
Select the sheet to read:  <first sheet with ... Connect timeout [s]: 1| [z
~Column Names: ‘

Table contains column names in row number: 1 (Row numbers start with 1. Mouse over header to see row number.)
~Row IDs:
° Generate RowlDs (index incrementing, starting with 'Row0") | Generate RowlDs (index as per sheet content, skipped rows will increment index)
Table contains row IDs in column: A Make row IDs unique

Select the columns and rows to read:
Read entire data sheet, or ... read columns from: A to:

Sheet and read rows from: 1 to:

.f. Tip: Mouse over the column and row headers in the "File Content" tab to identify cell coordinates.
SPeciTic ~on evaluation error:

. © Insert an error pattern:  #XL_EVAL_ERROR#
settings

Insert a missing cell

~More Options:
Skip empty columns
Skip hidden columns
Skip empty rows

|| Reevaluate formulas (leave unchecked if uncertain; see node description for details)

| | Disable Preview (does not compute the output table structure)

File Content

~Preview with current settings: Product¥%20Data2.x|s [Product Data.xls _defa.
refresh

| I Custo.. | § Products |

11000 Private Investment

11001 Private Investment

11002 Private Investment

11003 Private Investment

11004 Private Investment

11005 Private Investment

11008 Private Investment

11007 Private Investment

11008 Private Investment

11009 Private Investment

11010 Private Investment

11011 Private Investment

11012 Private Investment ‘ ]

oK Apply Cancel @ P rev' eW

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Table Reader

e Reads tables from the native KNIME Format.

— Maximum performance, minimum configuration

[ BON ) Dialog - 2:4 - Table Reader (Web Data)

m Flow Variables  Job Manager Selection =~ Memory Policy

Input location
{ knime://knime.workflow/../../data/Sentimenti Browse... ﬁ
Table Reader
| Limit number of rows 100,000 ¢ .
E B S File path
Web Data

OK Apply Cancel

YouTube KNIME TV channel video:
https://youtu.be/tid1qi2HAO0

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Database Connectivity

* Read data from any JDBC enabled database

e Write your own SQL or model it using dedicated nodes

Database Table Database Connection
SQLite Connector Selector Table Reader
oos s (o8 |
connect select read

Licensed under a Creative Commons Attribution-
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New Nodes: Database Connectors

* Native: Postgres, MySQL, MS SQL Server, SQLite
e Database Connector (e.g. Oracle, DB2, HANA).
* Big Data: HIVE and Impala

ece Dialog - 2:8 - MySQL Connector
Flow Variables Job Manager Selection &
¥ ["7Connector <
- Hostname Port
= 4 Amazon Athena Connector Py : 3306 2
- . Datab;
# R Amazon Redshift Connector MySQL Connector e mame =
»
= j Database Connector Authentication
-? C Use credentials
H2 Connector :
= H Hive Connector © Use usermame & pascwond
- Username XXXKXX
= | Impala Connector ot
- . y
= 5 Microsoft SQL Server Connector Timezone correction
: No correction (use UTC) () Use local timezone
EM MySQL Connector " Useselected timezone  Europe/Berlin
Misc
= P POStgrESQL Conne0t0r Allow spaces in column names
: L SQL|te Connector Validate connection on close
: . Retrieve metadata in configure
=\ Vertica Connector

oK Apply Cancel Q)
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Other Useful Data Sources

e PMML Reader — reads standard predictive models
XML Reader with XPATH support

* Python/R Source nodes

* Tika Parser — extracts textual data from 200+ file types

 REST Web Services, and many more

XML Reader CSV Reader PMML Reader R Source (Table)
o . . e

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Importing Data Exercise

Table Reader
Start with exercise: Importing Data E’
Read the following files Senti;p;?ggmugm
— Sentiment Analysis.table .
— Sentiment Rating.csv E:
— Product Data2.xls Soninont Raing

Sentiment Description

Optional: Read table web_activity from the database

WebActivity.sqlite Excel Reader (XLS)
(hint: drag and drop the files from the KNIME Explorer cx).
panel to get started) Producs
Customer

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Manipulation

Clean, join, aggregate

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®

Copyright © 2018 KNIME AG Noncommercial-Share Alike license & KN I M



Data Manipulation Nodes

* Yellow color with a variety of input and output ports

* Apply a transformation to input data

 Many, many nodes!

v .U Manipulation
¥ | Column
¥ [ Binning

EH Binner (Dictionary)

v [“IFilter
ﬁl! Column Filter
if Reference Column Filter
gMisslng Value Column Filter
ﬁ Reference Column Splitter
v [ Split & Combine
[l cell splitter

¥ [ Transform

¥V Row
v ™ IFilter

t Filter Apply
E Filter Apply Row Splitter
:)V Filter Definition Merger
Eb HiLite Row Splitter
=3 Nominal Value Row Filter
g Numeric Row Splitter
T=» Reference Row Filter
7 Reference Row Splitter
% Row Filter
a Row Splitter

f-FCase Converter

E?a Column Comparator
‘.g’.Column Resorter

lu*Lag Column

:ﬂ’Reference Column Resorter

757 CAIM Binner [fyCell Spitter By Positon 4 Denormalizer Rule-based Row Filter
15 CAIM Applier i Columpn Aggreygalor {7k Extract Missing Value Cause ule-based Row Filter (Dictionary)
¥ ™ Convert & Replace M oiumn Gombiner 3 Missing Value ule-based Row Splitter
(Category'To Numbee %Column Merger 2 Missing Value (Apply) ® Rule-based Row Splitter (Dictionar
Category To Number (Apply) JfNormalizer
Cell Replacer én Column Spiitter e v [ Transform
£” Concatenate
Column Filter Joiner Column Resorter Missing Value Math Formula Column Rename  © Concatenate (Optional in)
I- GroupBy
— ity e 2 i i Lungrow
+ " m i i te = Partitioning
Pivotin:
® ® (] i (] (] ® [gPivotion
Unpivoting
= Rank
/ ERow Sampling
/' ! Bootstrap Sampling
Row Filter | GroupBy RowiD Partitioning Row Splitter Sorter Pivoting [l Equal Size Sampling
/ 3 Shuffle
»— »— >
—+1 (mua] — = —
—r?r—r}r—r@b—rmh g > tr—r G I sorter
» Other
2 » 2 ) ) ) » TAdd Empty Rows

Copyright © 2018 KNIME AG

B Extract Column Header

Licensed under a Creative Commons Attribution-
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V. Table
m Extract Table Dimension
a’s Extract Table Spec
ETranspose

v [*PMML

4] Column Filter (PMML)
}+k Denormalizer (PMML)

"4 Many to One (PMML)
Jf:Normalizer (PMML)

12 Normalizer Apply (PMML)
2»sNumber To String (PMML)
Numeric Binner (PMML)
L4 One to Many (PMML)

=P Ruleset Editor

3 Ruleset Predictor
EﬁRuleset to Table

S»2 String To Number (PMML)
% » XML To PMML

£ Cell To PMML

T PMML To Cell

§ Open for Innovation ®



New Node: Concatenate

Combine rows from 2 tables with shared columns

* Handles duplicate row keys gracefully

® © ® Dialog - 0:143 - Concatenate (merge old)

Settings Flow Variables >

~Duplicate row ID handling

* Take the union or intersection of columns

~ Skip Rows

© Append Suffix: _dup

~ Fail Execution

~Column handling

O Use intersection of columns

Concatenate
’ :? y_ " Use union of columns
—p
" ~Hiliting
L]
merge old —
N
and new Enable hiliting

OK Apply Cancel
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New Node: Cell Replacer

Replaces the content of a column based on a lookup
* Top port references the table to be searched

* Bottom port holds the lookup table (search keys and replacement values)

® © ® Dialog - 0:129 - Cell Replacer (Search)

Fowvariables >
~Input table
S Sentiment Analysis &
Table Reader Target column \4 .
E ~Dictionary table
Input (Lookup) & Sentiment Analysis
(80 |
Sentiment Evaluation Cell Replacer Output (Replacement) | SentimentRating
from KNIME L
. E > ~Append/Replace Result Column
File Reader (o0 | Append new column SentimentRating
Search
I — and ~If no element matches use
Replace -
P . Input © Missing
L]
Sentiment Rating
+

Sentiment Description

OK Apply Cancel

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: String Manipulation

e0e Dialog - 0:240 - String Manipulation
Create and edit values in String columns Ao g ocion_ e ol
Column List Category Description
ROWID All Conwverts all characters in a String to lower case.
. . ° ROWINDEX s
[ ] C I t | t ( ROWCOUNT Functi Examples: . . o
ean up capitalization (eg. e M— s s o

length(str) lowerCase(null) = null
werCas )

owerCase(str)
md5Checksuml(str)
regexMatcher(str, regex)
regexReplace(str, regex, replaceStr)
[, remaveChars(str)

Flow Variable List | |TemeveChars(str, chars)

* Re P lace strin gS 2 iomaaiapace | [[SToaDRCNLD)

Expression
lowerCase($Productss$)

Lowercase)

* Modify existing strings or create new
cO I umns Append Column: Insert Missing As Null

© Replace Column: S Products Syntax check on close

(5}

oK Apply Cancel @

String Manipulation

—p s P—/

o
1

Licensed under a Creative Commons Attribution- Open for Innovation
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Data Manipulation Exercise, Activity |

Start with exercise: Data Manipulation, Activity |

* Concatenate web activity data from old and new systems

e Replace sentiment evaluation (strings) with corresponding numeric
values

e Use String Manipulation to ensure that all entries of the Products
column are lower case from the product data spreadsheet.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Joining Columns of Data

Left Table inb Right Table
® ) ® Manually created table - 3:49 - Table Creator JOI n y I D

® ¢ ® Manually created table - 3:50 - Table Creator
File Hilite Navigation View File Hilite Navigation View

Table "default” - Rows: 4 Spec - Columns: 4 > Table “default” = Rows: 6 Spec - Columns: 4 >
P T
RowlD |} ID |} age | § income | § class | B R::;V D Ill D ‘2; Sk |i;r':|2me Ms s
M Rowo 1 23 <=50K  F1 B Row! > s cok F
M row1 3 25 <=50K  F3 ) B row2 4 23 S50K M
.RDW2 6 22 >50K A4 .ROW3 5 21 <=50K F
B row3 8 21 <=50K  C3 B rRowa 6 25 >50K M
M rows 7 24 <=50K M
[ JON ) Joined table - 3:51 - Joiner
File Hilite Navigation View
Il el el Spec - Columns: 7 Properties  Flow Variables |
Row ID [ 1D | 1 age | § income | § class | | age (#1)| § incom... | § sex
. Row0_RowQ 1 23 <=50K F1 23 <=50K M
B Row2_Row4 6 22 >50K A4 25 >50K M
00 e Joined table - 3:51 - Joiner . Joined table - 3:51 - Joiner
iew
File Hilite Navigation View
el RN S e Spec - Columns: 7 Properties  Flow Variables
gkl aEllie il Spec - Columns: 7 Properties  Flow Variable: i i ‘ | | | |
| D | age 8§ income § class | age (#1) § incom... § sex
Row ID 1D | age | § income § class | | age (#1)| § incom... § s 0 Rowd 1 3 <=50K F1 23 <=50K M
. Row0_Row0 = 1 23 <=50K F1 23 <=50K M 2_Row4 | 6 12 >50K A4 25 >50K M
. Row2_Row4 "6 22 >50K A4 25 =SBl M - t ? " 25 <=50K F
B row1 ? 3 25 <=50K F3 ? ? ? ? ? ? ? 23 >50K M
M row3_? 8 21 <=50K  C3 ? ? ? ? ? ? ? 21 <=50K F
? ? ? ? 24 <=50K M

Licensed under a Creative Commons Attribution-
Copyright © 2018 KNIME AG
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Joining Columns of Data

Left Table Right Table
® ) ® Manually created table - 3:49 - Table Creator . ® ¢ ® Manually created table - 3:50 - Table Creator
File Hilite Navigation View JO' n by I D File Hilite Navigation View
Table "default” - Rows: 4 Spec - Columns: 4 > Table “default” = Rows: 6 Spec - Columns: 4 >
. | ID 1 age | 8 income | § sex |
Row ID ID age income class I
B Rowo Ill ng ’ ‘s—smc l: | H 23 <m0k M
ow <= 2 25 <=50K F
M row1 3 25 <=50K  F3 4 23 S50K M
B Row2 6 22 >50K A4 5 21 <—50K  F
. Row3 8 21 <=50K c3 6 25 > 50K M
7 24 <=50K M

[ JON ) Joined table - 3:51 - Joiner
File Hilite Navigation View

Jle)laelael et e el Spec - Columns: 7 Properties Flow Variables

Row ID | I ID | | age |3 income |3 class | | age (#1)| 5 incom... | 5 sex
. Row0O_Row0 ' 1 23 <=50K F1 23 <=50K M
. Row2_Row4 ' 6 22 >50K A4 25 >50K M
l. Rowl_? 3 25 <=50K F3 ? ? ?
: Row3_? 8 21 <=50K Cc3 ? ? ?
J T ? ? ? * 25 <=50R 3
.?_RowZ ? ? ? ? 23 >50K M
B row3 2 ? ? ? 21 <=50K F
.?_RowS ? 2 ? ? 24 <=50K M

Noncommercial-Share Alike license
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New Node: Joiner

e Combines columns from 2 different
tables

* Top port contains “Left” data table

* Bottom port contains “Right” data
table

File Reader Column Filter
o
- _ \
Demographics exclude f
and History Sentiment Rating \_ Joiner
from SAS file and Web Activity 15
L
/_ g
[ ]
Excel Reader (XLS) String ManipulaV add product data
w e
o m
Products
<>
Customer

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license

Copyright © 2018 KNIME AG

[ ] Dialog - 0:243 - Joiner {add preduct data)
Column Selection  Flow Variables  Job Manager Selection  Memory Policy
Join Mode
Joinmode  nner Join
Joining Columns
© Match all of the following Match any of the following
Top Input (left' table) Bottom Input ('right’ table)
| Customerkey I CustomerKey +
+
Performance Tuning
Maximum number of open files: ;59
Enable hiliting
Row IDs
Row ID separator in joined table:
ok Apply Cancel @]

§ Open for Innovation ®



Joiner Configuration — Linking Rows

[ NON ] Dialog - 3:145 - Joiner (Add sentiment analysis)

JLilsgsicndgieliy  Column Selection  Flow Variables  Job Manager Selection ~ Memory Paolicy

~Join Mode

oinmode  innerjoin [

~Joining Col
© Match all of the following ' Match any of the following
Top Input (left’ table) Bottom Input (right' table)
I CustomerKey I CustomerKey + -

~Performance Tuning
Maximum number of open files: ;9o

| Enable hiliting

~Row IDs
Row ID separator in joined table:

OK Apply Cancel

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Joiner Configuration — Column Selection

[ OX ] Dialog - 3:145 - Joiner (Add

er Setting Column Selection low Variables  Job Selection  Memory Policy

~Top Input (left' table)
Exclude - Select Include

Column(s): Search add >> Column(s): Search

| Select all search hits | Select all search hits Co I u m nS from |eft
add all >> CustomerKey
| [ table to output table

<< remove

<< remove all

Always include all columns

rBottom Input (right' table)

Exclude - Select Include
Column(s): Search add >> Column(s): Search
Select all search hits Select all search hits

= = Columns from right
Sentiment Analysis
table to output table

<< remove

<< remove all

Always include all columns

=
[ Duplicate Column Handling
" Filter duplicates

Joining Columns Handling

" Don't execute | Remove joining columns from top input ('left' table)
| Append suffix (automatic) Remove joining columns from bottom input Cright' table)
© Append custom suffix: *

oK | Apply  Cancel |

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Aggregation

oo Gy e

R1 M 2

R3 M 1 R1+R3+R6

R4 F 5 R2+R4+R5 F 15
R5 F 7

R6 M 5

Aggregated on “group” by method:
sum(“value”)

Licensed under a Creative Commons Attribution- Open for In
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New Node: GroupBy

Aggregate to remove duplicates or summarize data
* First tab provides grouping options

* Second tab provides control over aggregation details Aggregation

columns
ene Dialog - 0:244 - GroupBy e0e Dialog - 0:244 - GroupBy
Description  Flow Variables  Job Manager Selection  Memory Policy Description  Flow Variables  Job Manager S+ Memory Policy
Sl Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation Groups [ IEIEICFIEFEEI Partern Based Aggra™ on  Type Based Aggregation
Group settings Aggregation settings )
Available columnis) Select T e — Axailable calumn select agrext menu.
em
B Maritats
Column(s): @ add > Column(s): Search G u B laritalStatus
Select all search hits Select all search hits ro p y : :;“"E'D'@"'""’
add all >> | Target add >>
é ﬁ:’,ﬁ;;’,ﬁv | Available401K.
i
| EstmatedYearlyincome addall >>
| NumberofContracts << remove _" } " ? E:mi’f
| Target B Products << remove
I Availableaolk
<< remove all
| CustomervalueSegment .
D Churnscore . . << remove all Aggregation methods
I Callactivity | ]
§ Products
Advanced settings Advanced settings
Column naming: ~Keep original name(s) B Enable hiliting Process in memory Retain row order Column naming: _Keep original namels) B Enable hiliting Process in memory Retain row order
Maximum unique values per group 10,000 © Value delimiter , Maximum unique values per group 10,000 © Value delimiter ,

oK Apply. Cancol @ oK Apply Cancel @|

YouTube KNIME TV video:
https://youtu.be/bDWF-TOMtWw

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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https://youtu.be/bDwF-TOMtWw

Workflow organization and
documentation
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Comments & Annotations

pa] D.ouble-.cllck to write
u [E) Configure R'ght'C“Ck to Change

F6

© Execute F7 prope rties

B Execute and Open Views
Cancel

B Reset ‘#h L; iz an example for
= Edit Node Description... XF2 File Reader annotation

Sl ek ioMSnnotE T u Here | can describe the task of a

Collapse into Metanode
[E] Encapsulate into Wrapped Metanode whole group of ﬂDdES

Show Flow Variable Ports
This node reads

gz:)y the contract data
in folder dat . .

R o leede D | Double-click to write
<J Undo P . .

e from the folder where Right-click to change
% Delete the workflow |h5_ currently properties

executing

BR File Table

YouTube KNIME TV Channel:
https://youtu.be/AHURYB O8sA

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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https://youtu.be/AHURYB_O8sA?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

Workflow Organisation — Good Practices

& Concatenate webactivty data from old and new
. W kf I H frmResder o persens Us:strlng Manipulation to ensure that all e:fn:
orktlow annotations C | e
:u:v;;.ou ouv;:m

File Reader Column Rename

* Node labels B s R =

C Execute

Old Web Data Old Web data New Web Data Fest o B Execute and Open Views
NewWeb () Cancel
e Metanodes — —— s -

= Edit Node Description...
' D' ."’ —————o—— =0 New Workflow Annotation
(o
) . L] L] Sentiment Evaluation - Encapsulate into Wrapped Metanod
— Right click -> Collapse o e Frsa ey ——
ces o

of Cut
New Web System [File Reader 2 Copy

Table Reader <) Undo

— Organize workflow by u. L e
task setpat s

from KNIME

File Reader

— Hide complexity & o rully doined bata
improve readability seimesar n

Sentiment Description

File Reader

e
Demographics
and History

from SAS file

Noncommercial-Share Alike license
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KNIME WorkflowDiff

 Automates identification and comparison of nodes in a workflow,
metanodes, and two different workflows
* |dentifies insertions, deletions, substitutions, and parameter changes

Copyright © 2018 KNIME AG

A Workflow Comparison il (][] [x
LOCAL/03 Sentiment Classdicati... LOCAL/U3 Sentiment Classficeti..
A Decision Tree Leaner (291) iﬂxmhnlum(@"
11 vector (16) 1 16
0 Bract i T Btncr imension (66)
Column Filter Colmn Filler T Term to String (8) T Term to String (8)
B Cotegory to class (275) B8 Cotegory to class (275)
» * » - ¥ > {8 Stings To Document (5 %8 Strings To Document (5)
J Grouply ) J Groupey )
ROC Curve (286) 7~ ROC Curve (286)
o o e Bt
Old New 9 Reference Row Filtes (1) 72 Reference Row Fiter (11)
Ca C
22 Column Fiter (6) ) 42 Column Fiter ©
B Bag of Words Crestor (7) (38 8ag of Words Crestor (7)
& Number Fiter ( 3 Number Filtes (30)
r.y Decision 279) PP Decision @
B Console Licerses Node Maonitor Startup Messages Node Comparison [ | I X T = 0 = Row Fiter (10) 3 Row Fiter (10)
h A A =) — @) Color Mensger (276) @) Color Manager (276)
i Scorer (280) Scores (280)
Calumn Filter 16 Column Filter 015 ® 1702 02
File Reader (289) File Reader (289)
Mame Type Walue MName: Type Value o
+ Node Settings N Chars Fiter 31)
B Punctustion Erasure 29) B Punctustion Erasure (29)
P 2 (]
filter-type string STANDARD STANDARD ¢ Java Ecit Variable (67) A Java Edit Variable (57)
- - & Node Settings Comparison 3
Ay Hre nt 3 3 T
. Sncwball Stemmer (34) Snowbal Stemmer (34)
'] nmg petal length sepal length Yawa fipe prv Some Tove e
1 string petal width sepal width
2 string class class » Document Column Intemals sub-config > Decument Columa,_Intemals sub-config
Document Column string Preprocessed Document Document Columa string Preprocessed Document
» Preprocess Unmadifisble_inte sub-config » Preprocess Unmodifisble Inte sub-config
enforce_oplion string Enforcebxcluson Enforcebaclusion Preprocess Unmodifisble  boclean fahe Preprocess Unmodifisble  boolean fakse
» Replace Document nternals  sub-config » Replace Document Intesnals ~sub-config
» name_pattem wib-config Replace Document boolesn true Replace Document boolesn true
> datatype sub-config > New Document Column Nam sub-config 5> New Document Column Nam sub-config
. Noww shsing e Nosw shing
» System Node Settings ) Stemmes Name nternals  sub-config 3 Stemmes Name Intemals  sub-config
Stemmes Name string Porter Stemmes Name stiing German
> System Node Settings > System Node Settings
< >||c > - - -

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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Data Manipulation Exercise, Activity I

Start with exercise Data Manipulation, Activity Il

* Join all data together using a series of joiner nodes and the
“Customer Key” field

* Resolve duplicates in the joined dataset (hint: GroupBy node)

e Clean up and document your workflow using annotations, node
labels, and metanodes

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Visualization
Charts and tables
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Data Visualization

v q Views

° La rge SQIECtiOn Of easy tO USE w35 JavaScript v s JavaScriptiliews (Labs)
. . . 3’.’; Network Viewer (JavaScript) “ Data Explorer (JavaScript)
visua | |Zat|0n nodes @ Table‘u’iew(JavaScriFtJ % Table Editor (Javas;riptj
Lz eqt:: Plzt (Ja:a?c;ptj = Tag Cloud (JavaScript)
. . . ine Plot (Javabcn
— JavaScript-based, interactive K (it Chrt (mvaserint)
E ROC Curve (JavaScript)
p | Ots a n d ta b I es rl:" Decision Tree View (JavaScript) E—
Js Generic JavaScript View
. H H H .I Bar Chart (JavaScript) =
Dedicated nodes, no scripting e et @S @usiosn @romon
H =é Conditional Box Plot (JavaScript)
req u I red D Parallel Coordinates Plot (JavapScript]

(& Pie/Donut Chart (JavaScript)

e Rand Python View nodes for |4 Stacked Area Chart (avasScript)
@ Sunburst Chart (JavaScript)
highly customizable graphics in
KNIME

— Require scripting

0.0

virginica

Reset Apply v Close v
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New Node: Scatter Plot (JavaScript)

Scatter Plot
* Plot different columns on X and Y (JavaScript)
* Displays data including color —

information ®

*  Produces an interactive view and }\
an image - — ioee

* Select data points and publish » A e
selection to other views e Lo

Sepal Width
EEEgEgEL S

60 61 62 53 64 65
Sepal.Length

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Scatter Plot (JavaScript)

* 4 configuration tabs

m Axis Configuration General Plot Options > 4 General Plot Options Flow Variables Job Manager Selection Memory Policy
~View edit control
[ Enable view edit controls
[ Enable title edit controls Enable subtitle edit controls
Enable column choaser for x-axis Enable column chogser for y-axis
Enable label edit for x-axis Enable label edit for y-axis
Create image at outport Options Axis Configuration General Plot Options > -
~Legend
Maximum number of rows: 2,500 2 Enable legend display control
Options Axis Configuration >
Selection column name:  Selected (Scatter Plot) )
~Labels able mouse crosshair Snap to data pionts
~Choose column for x axis Label for x axis: rTitles
A Chart title:
D Sepal Length . nable recrangular selection Enable lassn selection
Label for y axis: .
Chart subtitle: ubscribe to selection events Enable 'Show selected points only’ option
~Choose column for y axis
D Sepal Width B ‘ ~Date and Time formatter Feat
- Features
Locale: English (United States) ~ subseribe to filter events (no filters available)
< 2 A
Report on missing values Show color legend @ Show grid
Local Date format YYYY-MM-DD ) e [ Enable panning
Local Date&Time format: YYYY-MM-DD 5 Width of image (in px): 800
Height of image (in px): 600 = oaming Enable drag zooming Show zoom reset button
Local Time format: HH:mm:ss a
Resize view to fill window Display fullscreen button
Zoned Date&Time format: YYYY-MM-DD z 2
Calors
Time zone (for zoned format): Europe/Berlin ~
pel Background color: | | Change..
Date&Time (legacy) format: YYYY-MM-DD s
Data area color: | | Change..
~Axes ranges —
— . . Grid colar: Change...
Auto range axes Use domain information —
Show warnings in view

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Color Manager

* Color by nominal or continuous values

* Sync colors between views using the color model port and Color
Appender node

eve Dialog - 4:372 - Color Manager

ertings Flow Variables  Job Manager Selection ~ Memory Policy

ece Scatter Plot
oe &8
B
‘
:
.
-
-
Color Manager »
"
£aa
ozl
Far
.
Recent:
=
s
A
1
5 a8 63 81
e

Noncommercial-Share Alike license
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New Node: Bar Chart (JavaScript)

[ JoX ] Grouped Bar Chart

e  Show numerical values accross Bar Chart =

@Sepallength @ SepalWidth @ Petal.Length @ Petal Width

6.6

categories
e Vertical or horizontal bars

50

* Bars can be grouped or stacked

Bar Chart
(JavaScript)

;' 0.0
selosa versicolor virginica

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Line Plot (JavaScript)

L g Line Plot

* Plot sequence of values, e.g. - _ =
over time . |

e Useful to identify trends, also
between groups i

Line Plot N
(JavaScript) a

2
3
| M
51
-6

Decembar  Januar

. Berlin+AIR_TEMP Constance+AIR_TEMP = Munich+AIR_TEMP Stuttgan+AIR_TEMP

July August  Septemoer Qctober Movember Decamber January Feoruary — March
Month (name)

Resst Apply ~ Close =

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Stacked Area Chart (JavaScript)

ece JavaScript Stacked Area Chart

* Visualizes numerical values Stacked Area Chart i)

@ Berlin+PRECIPITATION... @ Constance+ PRECIPITAT... @ Munich+PRECIPITATION... @ Stutigart+PRECIPITAT...

12.33
2.00

from multiple columns as
stacked areas

e Great for plotting distributions
over time

Stacked Area Chart
(JavaScript)

e

o r il une ol r 2l
m Reset | Apply | « | Close |

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Selection & Filtering in JavaScript Views

Interactivity allows you to select data points in views
— Selection is propagated to other views.
— Highlight selected rows or filter them

— Click “Apply” to add column to data that indicates selection (true/false) for
use in downstream nodes

[ Scettes Plat - o x

R B
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Wrapped Metanodes — Combined Views

Scatter & Table

* Multiple JavaScript View nodes— . : %0 ®
can be combined in wrapped ) . -
metanode

8

8

e Selections are transmitted to all
other views

e Also for use on the KNIME

PRECIPITATION LEVEL
@ 8 i

8 ® T
e o & o° .
. o © ® o 0a . oBH
. . _Up Sradh® o
o ® o o8 se seecsubmemm:
WebPortal T e
AIR_TEMP
Scatter Plot 5=
(JavaScript) =
Show 10 4+ entries Search:
' DATE AIR_TEMP PRECIPITATION_LEVEL SUNSHINE_HOURS cIry
ppedNode Input Color Manager WrappedNode Output i 2016-05-29 CEST 16.7 41.4 1.317 Stuttgart
.—n l I 2016-06-08 CEST 16.4 38.3 0.317 Stuttgart
® (09 | B 2016-07-27 CEST 20 30.9 483 Berlin
: Table View ®
(JavaScript) [0 2016-08-04 CEST 213 405
ar
. ]
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Configure content and views layout

* Click layout button when inside wrapped @

. . POOOEPRAERIZCOO| &I |
nOde to aSSIgn VIeWS to rOWS an COlumnS A\ *3: 03. Visualization - solution A *3:379:0 - Scatter & Table 5%

* Views underneath each other?
— Same column, different rows

Scatter it
* Side-by-side views? /’
— Same row, different columns "““"“."“"'""“‘ “f-“‘““‘“,\j"’/ S Wrappedode Output
* Define width of element = com Teven 5
— Distribute width among elements in a row, sum B
up to 12 e
— E.g. two elements: 6 each, or 9 and 3, etc. — B
— Total width can be < 12 if content should not | |*= Row  Comn  width
span whole row o g e s [ |
e Single eIemgnt in row, width = 6 -> takes only half the || g eviestassces T E EHE =S
space, rest Is empty

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Configure content and views layout

MNode Usage and Layout

Specifiy in what way the contained view and Quickform nodes are allowed to be used and de

The layout is used in the KNIME WebPortal and the Wrapped Metanode View.

r MNode Usage and Layout O *

Specifiy in what way the contained view and Quickform nodes are allowed to be used and define a layout. I.
The layout is used in the KNIME WebPortal and the Wrapped Metanode View.

Mode Usage Basic Layout  Advanced Layout

\,

E‘ ‘ 12 E‘ EI L ?&a;t; Plot (JavaScript) | 1 E‘ ‘ 1 EH 5

s wE BRI [ e

) catter & Table:

8 o

PRECIPITATION_LEVEL
1

10

Show

1 v entres

DATE AIR_TEMP PRECIPITATION_LEVEL
B 2016-01-08CET 46 18.7

2016-01-10 CET a7 162
MW 20160131 CET 35 18

Copyright © 2018 KNIME AG

Node Usage Basic Layout Advanced Layout
Node Row Column Width
.ox Scatter Plot (JavaScript)
— ID: 377 ‘ ! E‘ ‘ !
Table View (JavaScript)
B .37 2 SIE

Search

SUNSHINE_HOURS
o
(i

0

Node Row Column Width

cel [ Scotter & Table Finish I ‘ T
0 7 L] BE
- show| 10 v/ enties
40 ol .
o °
S Search
Ziso . <
g.. N @ DATE || AIR_TEMP | PRECIPITATION LEVEL || SUNSHINE_
5
E» © W 201612 74 155 0
ﬁ‘s 11 CET
210
s 7] 2016-01- 46 187 0
08 CET
.
5 10 12 1416 1820 2 24 3 B “ 2016.01- 47 162 o
AIR_TEMP 10 CET
.
% v Wl 201601 35 18 0
31CET
“ W 201602 25 17 0
29 CET
cry Showing 110 5 of 5 entries (fitered from 1,948 total entries)
Constance Previous Next
N >
Constance
Munich

Recet | Apply | ~ | Close | «

Reset | Apply « | Close «
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Data Aggregation

Aggregation: Count

Sex | Hair _| Age sex_| blond | brown | black | red _
f 2 1 1 0

f blond 31

m red 22 m 1 1 0 2

f blond 53

m brown 16

f S | Al Aggregation: Mean(Age)

f black 22 Sex | blond | brown | black |red
m blond 13 f 42 53 22 0

m red S m 13 16 0 38,5

Solution: Pivoting Node

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Aggregation

— —

f blond | | 31

m red 22 Aggregation: Mean(Age)
f blond | | 53

m brown| | 16

f brown| | 47

f black 22

m blond 13

m red 55

Pivoting Node: Group - Pivot - Aggregate

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Pivoting

Performs pivoting on selected columns for grouping and pivoting

e Values of group columns become unique rows

Values of the pivot columns become unique columns for each set of
column combination together with each aggregation

 Many aggregation methods are provided (similar to GroupBy)

Pivoting

[ —
»m:

8

Average temp for
each city and month

Noncommercial-Share Alike license
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New Node: Pivoting

Pivots  Manual Aggregation

[ Group settings
r columni(s) - Select Group column(s)
Column(s): ” Search add >> Column(s): Search
"I Select all search hits ~ Select all search hits
§ CITY add all >> 1 Year
D AIR_TEMP | Month (number)
<< remove N
I Manual Aggregation
<< remove all

Pivot column(s) —————
Column(s): Search add >> Column(s):
Select all search hits Select al
I Year add all >> ”s oy ‘
I Month (number)

D AIR_TEMP Groups  Pivots

<< remove . .
~—————————— - Aggregation settings
-~ Available columns ~Select | To change multiple chnusecnck for context menu. —

D AIR_TEMP Column Aggregation (click to change) Missi... Parameter
<< remove al D AIR_TEMP Mean

add >>

dd all >>

Row ID
Rowd
Rowl
Row2
Row3
Row4
Row3
Rowa
Row?

D Constance-+AIR_TEMP D Munich+AIR_TEMP

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Script-based View Nodes

e R View nodes for greater customizability

e Use your favorite libraries, e.g. ggplot2
e |f you prefer Python: Python View node

e ForJS developers: Generic JavaScript View

>
Z
G
-
5

Dulog - 0:251 - R View (Tabie) "
PNG Settings  Templates Flow Variables Job Manager Selection  Memory Policy
reate Tem
okspace

s ime o

Lo o ” ke in ame

R e o o depth, UL = cut

8 Targer ! '

(e o ity alpha - 8.1

| CustomerVaheSegm s e

! R View (Table)

¥ Catiactity

Flow Variable List

# kaime workspace

) (| () (= o8 |
depth
=
LY
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Legacy View Nodes: JFreeChart & KNIME Views

¥ "] JFreeChart E Box Plot

e KNIME provides three types of fl 8ar Chart (JFreeChart) &8 Conditional Box Plot
. . . _& Bubble Chart (JFreeChart) 0 HiLite Table
V| S u a I | Za t | 0 n S lﬂ]GroupBy Bar Chart (JFreeChart) tl;hi_ Histoaram
_‘_ HeatMap (JFreeChart) . 9 . .
JL]_ Histogram Chart (JFreeChart) tl!l_ Histogram (interactive)
e Java Sc ript Views |==Interval Chart (JFreeChart) @ Interactive Table
~Line Chart (JFreeChart) D\ Lift Chart
" Pie Chart (JFreeChart) A/ Line Plot
L J F reeCh art 243 Scatter Plot (JFreeChart) E Parallel Coordinates
& " Pie chart
° KN | M E VieWS " pie chart (interactive)

.."‘:. Rule Viewer
;l,,: Scatter Matrix

e Active development only for 333 Scatter Plot
. . LSpark Line Appender
JavaScript Views -> use those! &, Radar Plot Appender

e JFreeChart and KNIME Views still
useful until all plot types are
implemented in JS (we’re on it)
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Visualization Exercise

Start with exercise: Visualization
* Read weather.table
* Use a Color Manager to color by cities, then plot AIR_TEMP against the

SUNSHINE_HOURS using Scatter Plot (JavaScript)

 Compare the temperature between cities over time in a Line Plot and a
Stacked Area Chart (use Pivoting first!)

* (Use the pivoting node to get the average temperature per month and
city and use the month as x-axis)

* Create a composite view by combining a Scatter Plot (JavaScript) and a
TableView (JavaScript) in a Wrapped Metanode

— Select nodes -> right-click -> Encapsulate into Wrapped Metanode

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Mining

Partition, learn, predict, score
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Data Mining Strategies

Example applications:

e Anomaly Detection (fraud, predictive maintenance)
e Association Rule Learning (market basket analysis)
e Clustering (market segmentation)

e Classification (next best offer, churn preventions)

e Regression (trend estimation)

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Data Mining: Process Overview

- | Train
— Training | Model
N A Set
Apply J| Score
_ Model Model
Original
Data Set <>
— _ Test
Set
. Train and Evaluate
Partition data :
apply models performance
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Data Mining in KNIME

. A Decision Tree Learner
* KNIME has many modeling tools! onceen oo
° .‘,"_[ Decision Tree To Image
..I:'Decision Tree to Ruleset
++Simple Regression Tree Learner
*: simple Regression Tree Predictor

* Decision tree, random forest, SVM, regression, . s mem.

¥ ™ Decision Tree Ensemble

¥ [ Gradient Boosting 2 D::)V”_
I t k I t H v " Classification v:’!w Bayes :;ean)er
n e u ra n e WO r S’ C u S e rl n g’ ) N}, Gradient BoostedT'[:m s‘alv'e Beyes Predictor
g}, Gradient Boosted T~ Usterg
v C[ Regression h Cluster Assigner
4 Gradi < DBSCAN
' Cradient Boosted T

e and integrations with other libraries:
R, Python, H20, WEKA, libSVM, etc.

* And many model evaluation nodes

* Feature elimination

* Cross validation

Copyright © 2018 KNIME AG

I}, Gradient Boosted T
¥ ™"IRandom Forest

v [ Classification
‘:I‘:'Random Forest Leal
”Random Forest Pre
Tree Ensemble Lear
Tree Ensemble Prec

v []Regression

&7 Fuzzy c-Means
['4 Hierarchical Clustering

SOTA Learner 5
SOTA Predictor ¥ IPCA

k-Means giroa
% ﬂ( PCA Compute
?:k-Medolds rca Apply
Hierarchical Clus

P B PCA Inversion
‘ Hierarchical Clus IPMML

[Py Hierarchical Clus M PMML Predictor

(3*Random Forest Lea v [ Rule Induction v svMm
AP Random Forest Prec v [*Fuzzy Rules » 3 LIBSVM

' Tree Ensemble Lear
AP Tree Ensemble Prec

{]Fuzzy Rule Le \SVM Learner
Fuzzy Rule Pr T sVM Predictor

81 Random Forest Distanc ¥ [ Neural Network ¥ ™IFeature Selection
ﬁ;Tree Ensemble Model | ¥ [~ IMLP > !Mara Nodes

* ROC, standard, numeric and entropy scorers e e st

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license

MultiLayerPer - Linear Correlation
RProp MLPLe pm!Correlation Filter

v[IPNN [ Low Variance Filter

PNN Learner ( E Backward Feature Elimination Start (1:1)
QPNN Predictol Backward Feature Elimination Start (2:2)
Backward Feature Elimination End
xdxBackward Feature Elimination Filter
¥ ™" Optimization
» X" Multiobjective Optimization
|8 Parameter Optimization Loop Start
[ Parameter Optimization Loop End
H Rowset Filter
¥ ™scoring
» X Cross Validation
» g5 Meta Nodes
Scorer
"3 Numeric Scorer
2 Entropy Scorer
|¢~roc curve
[/~ Enrichment Plotter

§ Open for Innovation ®




New Node: Partitioning

e Use to split data into training and evaluation sets

e Partition by count (e.g. 10 rows) or fraction (e.g. 10%)
 Sample by a variety of methods; random, linear, stratified

[ ION ] Dialog - 0:249 - Partitioning @ © @ First partition (as defined in dialog) - 0:248 - Partitioning
File

First pariition Flow Variables » Table "default” - Rows: 5775 Spec - Columns: 13 >

RowlD | § Maria... § Gender | § Estim... | | Numb...| | Age
~Choose size of first partition H rRowo M M 90000 0 a4
B row? ™M M 60000 2 46
B rows s M 70000 1 46
Pal‘titioning I Row10 s F 70000 1 46
& Row13 ™ M 100000 3 42
Absolute 100 ° B row14 s F 100000 3 42
-~ / W Row1s s F 30000 1 31
o Relative[%] 50 2 " W row17 s F 20000 2 66
: o M row1s s M 30000 2 66
—’ as l Row20 s M 40000 2 32
~ Take from top P—
" Linear sampling ) ) @® © @ Second partition (remaining rows) - 0:249 - Partitioning
i . File
Draw randomly : : Table “default” -~ Rows: 5776 Spec - Columns: 13 >
o 5 Target Row ID S Marita...| § Gender | § Estim.. | Numb...| | Age
© stratified sampling § Targ B B ot s > w0001 P
B Row2 M M 60000 1 45
Row3 H F 70000 1 42
Use random seed 123 Inx4 : ' e 4 P
IRDwS s M 70000 1 as
Rowé s F 70000 1 44
B Rows s F 60000 3 46
W Row11 M M 60000 4 26
Rowl2 M F 100000 2 42
Rowlé M M 30000 1 31
Rowl9 s M 40000 2 32
OK Apply Cancel L < v 2nnnn 2 ca

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Learner-predictor Motif

* Most data mining approaches in KNIME
use a Learner-predictor motif. v

e The Learner node trains the model with

its input data. Decision
Tree Learmer

 The Predictor node applies the model to > M m
a different subset of data. Decisi

ecision Tree

Partitioning L Predictor

>
>, I—
® o
New data!
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Classification

Predict outcomes on existing data (supervised)

* Applications

e Churn analysis (yes/no)
* Chemical activity (active/inactive)
* Spam detection (spam/not spam)

* Optical character recognition (A-2)

Hlddcn
Input
® M et h O d S Q Outpur cmmmmc::“ . s
Count: 5906 s45
° . “Total count: 11551
® DeC|S|On Trees ' Threshold 1o wsed for sere probabilities: 00
/ Gaussian distribution for Age per class value

Count: 5906 5645

* Neural Networks

Mean: 49.68557 4682604
Std. Deviation: 1227388 10.16363
Rate: 51% 9%

* Naive Bayes P ————-

Count: 5906 5645

* Logistic Regression o e =

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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KNIME’s Decision Tree

J.R. Quinlan, “C4.5 Programs for machine learning”

J. Shafer, R. Agrawal, M. Mehta, “SPRINT: A Scalable Parallel
Classifier for Data Mining”

* (4.5 builds a tree from a set of training data using the concept of
information entropy.

At each node of the tree, the attribute of the data with the highest
normalized information gain (difference in entropy) is chosen to split the
data.

e The C4.5 algorithm then recurses on the smaller sub lists.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Decision Tree Learner

[ JON ) Dialog - 0:277 - Decision Tree Learner

PMMLSettings Flow Variables >

~General

Class column 8 Target
Quality measure ~ Gini index
Pruning method &pruningj

Reduced Error Pruning
2| Decision
Tree Learner

Min number records per node

Number records to store for view 10,000 °
Average split point ’ # .
Number threads 8|(C /_
Skip nominal columns without domain information .
~Root split

Force root split column

<

Root split column | WebActivity

 Binary nominal splits
Binary nominal splits

Max #nominal 10 °

~ Filter invalid attribute values in child nodes

OK Apply Cancel \'@

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Decision Tree View

= Table:
Category
=50k
==50K
Total

~ Chart:

<=50K (4.944/6.512)

% n

24,1 1.568
75,9 4.944

100,0 6,512

Color column: sex

= Not-in-family

= Other-relative

|
=|||r;re

<=50K (1.496/1.661)

7 Table:
Category %

<=50K (957/972)
= Table:
Category Yo n

<=50K (1.496/2.701)
= Table:
Category %

<=50K (632/671)
= Table:
Category % n

<=50K (195/204)
7 Table:
C ategory %

<=50K (168/303)
7 Table:
Category % n

50K 9,9
<=50K a0, 1

=50k 1,5 15
<=50K 98,5 957

>50K. 44,6
<=50K 55,4

=50k 58 39
<=50K 94,2 632

50K 4.4
<=50K 95,6

=50k 44,6 135
<=50K 55,4 168

Tatal 25,5
= Chart:
Color column; sex

.

Tokal 14,9 972
~ Chart:
Color column; sex

—

Tatal 41,5
~ Chart:
Color column: sex

I

Total 10,3 871
~ CThart:
Color columriy ssx

B

Total 3,1
~ Chart:
Color column: sex

—

Total 4,7 303
~ Chart:
Color column: sex

.

Copyright © 2018 KNIME AG
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New Node: Decision Tree Predictor

[ BON ) Dialog - 0:248 - Decision Tree Predictor

e Takes a decision tree model &
applies it to new data

m Flow Variables  Job Manager Selection = Memory Policy |

Maximum number of stored patterns for HiLite-ing: 10,000 ;

| Change prediction column name

* Check the box to append class Prediction (Targe)
ey e Append columns with normalized class distribution
probabilities

Suffix for probability columns

OK Apply Cancel

Decision Tree
Predictor

N
S

Noncommercial-Share Alike license
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New Node: Scorer

e Compare predicted results to
known truth in order to evaluate
model quality

e Confusion matrix shows the
distribution of model errors

e An accuracy statistics table
provides a detailed analysis of
model quality.

Scorer

i 1
[ )

Copyright © 2018 KNIME AG

[ O ] Dialog - 0:245 - Scorer
Scorer Flow Variables Job Manager Selection >
First Column
8§ Target

;Second Column

§ Prediction (Target)

Sorting of values in tables
Sorting strategy: ~ Insertion order Reverse order

~Provide scores as flow variables

Use name prefix

Missing values -

In case of missing values... € Ignore
~ Fail

oK Apply Cancel @E

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: Scorer

True POEItIVGS ) False Positives
Income = “<=50K

. _ hem K" Income = “<=50K”
PredICted - <_50K Confusion Matrix-0:297-Scorer/ PrediCted - “>5OK”

\Fili:ilite _ pd

True
False Negatives Negatives

Correct classified: 4,266 Wrong classified: 1,509
Accuracy: 73.87 % Error: 26.13 %
Cohen's kappa (k) 0.477

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Scorer: Accuracy Measures

[ NN ) Accuracy statistics - 0:297 - Scorer
File Hilite Navigation View
LS eSO El|  Spec - Columns: 11 Properties  Flow Variables
B_qu»/lp%[_ | FalsePositives | | TrueNegatives | | FalseNegatives | D Recall | D Precision | D Sensitivity | D Specifity| D F-measure | D Accuracy | D Cohen's kappa |
. 1 2073 759 2193 750 0.734 0.732 0.734 0.743 0.733 7 ?
.0 2193 750 2073 759 0.743 0.745 0.743 0.734 0.744 ? T
. Overall ? ? ¢ ? ? ¥ ? ? ? 0.739 0.477

Copyright © 2018 KNIME AG
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Receiver Operating Characteristics

* Sort by confidence in target class
* Plot true positive rate vs false positive rate
* |deal models achieve 100% TPR with 0% FPR

e Area under the curve indicates model
quality

— (1=ideal model, 0.5 = random outcome)

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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0.8+

0.4

0.2

)

Typical Modal (0,9412)
Fandorm Model [0,5093)
ldeal Model (1.0000)

0

!
0.100

0.300 0.500 0.700 0.899
0.200 0.400 0.600 0.799 Looo
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New Node: ROC Curve (JavaScript)

* Requires individual class probabilities from
a preceding predictor
e User must define:

1. Original class column

2. Positive class value

Probability for the selected positive class
value for one or multiple models

ROC Curve
(JavaScript)

-

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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True Positive Rale

Dialog - 0:278 - JavaScript ROC Curve

General Plot Options Axis Configuration View Controls Flow Variables
Class column § Target
Positive class value 1
Limit data points for each curve to 2,000 °
Calumns containing the positive class probabilities
O Manual Selection ' Wildcard/Regex Selection
Exclude Select Include
Column(s): Search add >> Column(s): Search
Select all search hits Select all search hits.

I Estimatedear) income add al D P (Target=1)

| NumberOfContracts

| Age

| Avalables0rk | <crem ove

| Customervaluesegment

DDDDDD

s << remove all

Enforce exclusion O Enforce inclusion

0.1 02 0.3

® P (Target=1) @ random

P (Target=1) (0.792)

0.4 05 0.6

A

07 08 09

False Positive Rate

10

Open for Innovation ®
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Data Mining Exercise, Activity |

Start with exercise: Data Mining, Activity I
e Partition the fully joined data
— 50%, Stratified Sampling
* Train a decision tree on the training data
— (Learn against “Target” column)
* Use the model to predict the upsell potential for remaining records.

e Evaluate the quality of a model with a Scorer.

* Optional: Find AUC for the model using ROC curve.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Regression

Predict outcomes on existing data (supervised)

Applications
— Forecasting
— Quantitative Analysis

Methods Wb

1.25 175 2.25 275 3.25 3.75 425 475 5.25 5.75 6.25 B.75
Lor 150 2.00 2,50 3.00 350 4.00 450 5.00 550 6.00 650 6.30

— Linear
. PO Iy nom |a I Statistics on Linear Regression
Variable Coeff.  Std.Err.  tevalue P>itl
— Reg ression Trees Petal Length 0.4158 00096 433872 0.0
Intercept -0.3631 00398  -9.0312  444E-16
— Partial Least Squares iliple R Sawred 0271

Licensed under a Creative Commons Attribution-
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New Nodes: Linear Regression Learner & Regression Predictor

A linear model relating a dependent variable to 1 or more independent
variables

— Model coefficients provided in 2nd output port

Also available: Polynomial and Tree Ensemble Regression nodes

[ ] [ ]
@ @ Linear Regression Result View - 0:45 - Lin...
o = = File |
——— Statistics on Linear Regression
Values
® Manual Selection () Wildeard/Regex ekt Variable Coeff. Std. Err.  t-value  P>|t|
£ Select fude petal length 0.4013 0.0132 30.4953 0.0
Linear Regression Colomats) [search | | [ agars .:D Im [ Search | Intercept -0.3215  0.0521  -6.165 3.52E-8
Leamer [ Select all search hits Sel search hi Mumme R_Squared 0.92?2
B tematwn (sdat>> P pew! et Adjusted R-5Squared: 0.9262
class.

> LE
Regression
Partltlomng Predictor

B

Noncommercial-Share Alike license
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New Node: Numeric Scorer

[ NN ] Dialog - 0:262 - Numeric Scorer
Similar to scorer node, but for nodes BT v >

with predictions (e.g. Peeencecounn (3 doe
. . . Predicted column D Prediction (Age
linear/polynomial regression) "~

~Output column

Change column name

® Compa re dependent Va riable Output column name Prediction (Age)
values to predicted values to [P sces s ow it
evaluate goodness of fit.

| Output scores as flow variables

[ JON ) Statistics - 0:262 - Numeric Scorer
e Report R?, RMSD, SEM etc. File

Hilite Navigation View Gancel

Table "Scores™ - Rows: 5 Spec - Column: 1 >
; Row ID D Predicton (Age) _|
Numeric Scorer o

B rA2 0.331

[l mean absolute error 7.253
4" B mean squared error 86.222

. root mean squared deviation 9.286
. . mean signed difference 0.028

Noncommercial-Share Alike license
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Data Mining Exercise, Activity Il

Start with exercise: Data Mining, Activity II:

* Read the weather.table
e Split the data into 2016 for training and use 2017 as test data

e Train a linear regression model that predicts the AIR_TEMP as a function
of all other parameters in the data set

* Use the model to predict the temperature in 2017 and evaluate it with
the Numeric Scorer
e Optional: Calculate mean temperature per month on the training data
— Join the mean temperature to the test data set (2017)

— Use the Numeric Scorer to see if the easiest model is better than the Linear
Regression

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Clustering

Discover hidden structure in data (unsupervised)

Applications "

— Market Segmentation A g B

— Diversity picking ~
Methods

— K-means/medoids

AR REREERRREE.

T S T T S T S @ e

— Hierarchical

— DBScan I §iil e i i
— OPTICS I il
— Neighbourgrams I nd

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Nodes: k-Means Clustering

e0e Dialog - 0:292 - k-Means

Glal ol Flow Variables  Job Manager Selection  Memary Policy

* Looks at n observations to define -
the means for k clusters. o st -

* Each observation is then assigned s || o

I heration

to its closest cluster center. o

* You must provide k.

k-Means
» r
Parlmonmg/ \Iusterhsngner
—p |I|:|
[I) (I]

Licensed under a Creative Commons Attribution- Open for In
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Data Mining Exercise, Activity Il

Start with exercise: Data Mining, Activity Il
* Read the location data.table file
e Filter to entries from California (region_code = CA)

* Train a k-means model with k=3. Use only position data for clustering
(latitude and longitude)

 Optional: Plot latitude and longitude in a view (OSM Map or Scatter Plot)
and use that to help you visually optimize k.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Integrating External Tools
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Goal of This Session

* This session gives a quick overview of the external tools that can be called
within KNIME, e.g.:

— Java, R, Python

— Web services

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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KNIME Labs

¥ KNIME Labs
» BL Active Learning

e KNIME Labs enable you to preview new KNIME :I/I*_If;iri:ja
features and plug-ins that are still under »DeepLeammg
> Google API Connectors (labs)
dGVElOpment. p »=- H20 Machine Learning

> Q Indexing and Searching
> jg JavaScript Views (Labs)

e The nodes provided in KNIME Labs are not (yet) > 3 Jython
part of the official KNIME version because the :%_mﬁiﬁimms
functionality and/or APl may not be finalized. s e
> [T PMML

b [—* Parallel Execution
> g Semantic Web/Linked Data

e You can get these plug-ins by installing the

extension from the KNIME Labs extensions > Qoatie.
Catego ry P+ Tableau

» 1% Wide Data
ﬁ External Tool (Labs)
o PPilot Connector
WA Perl Scripting
EﬂRun R Model in Microsoft SQL Server
O SAS7BDAT Reader

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Java Snippet

ece Dislog - 2:108 - Java Srippet (sleep]

° Fastest running scripting node in e —

Column List

KNIME i

e Syntax highlighting, auto
completion, error checking

Flow Variable List

e Templates allow you to save scripts — | -

Remove

for later re-use i
Field Type Replace Name KNIME Type Array JavaType JavaFielé. | Add
Remove

e Import custom libraries e e
Java Snippet

'V = Scripting
v [ Java 3
%J Java Snippet p- - J ’
%J Java Snippet (simple)

+l . .
EJ Java Snippet Row Filter . .‘.
) Java Snippet Row Splitter I i
»> ' ‘Python
»> R:R

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Java Edit Variable

Dialog - 3:21 - Java Edit Variable

° Sa m e a S Java S n i p pet’ b ut Additional Libraries ~ Templates  Flow Variables  Job Manager Selection  Memory Policy

@/ system imports
Flow Variable Li
ariable List 13 /7 Your custom imports:
4

with flow variable ports

13/ Your custom variables:
20

Create Template...

21814/ expression start
23 // Enter your code here:

28/ expression end

Input

Flow Variable JavaType [Java Field Add
Remove

Output

Replace Flow Varlable TKRIVE Type Thava Type Java Fieid Add
Remove

" Run only an execution

oK Apply Cancel

Java Edit Variable

—O =]y ®
s
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R Integration

* Runany R code from Ml

> ’ 'Python

K N I M E v.Pf.—iMeta Nodes
>R I0
*  Works with existing R [N e
. . [R] R Snippet
installations v B viw (110
- ™ | Bk R View (Workspace)
Partitioning /f L \\ R Predictor EE R to Table
* Nodes for many tasks - B S
. _,f’r (] ® R 5 Add Table To R
*  First run: 131 prcter
. l’." R o
install.packages(‘Rserve’) R Source (Table) / R Snippet SpR ToPUML
and Eﬁ» m >
L] %, L] Table to R
i ‘Cairo)* )
install.packages(‘Cairo’) \. .

*mac only
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R Integration

Syntax Highlighting

Create and
Store

Workspace

Column List

D Universe_0_0 14 This example relies on ggplot? and grid, = Name T templates
D Universe_0_1 2 |# your R installation, please add them! [ _ =

D Universe_1 D 3 library(ggplot2) m::i{:‘““” I::gS;aME |

‘D Universe_1_1 4 library(grid) : :

5
& ¥ Insert column references here.
7 # Note: varisble names are used as plot la

i Cluster Membership

4% = knime.in%"Universe_a_8"
10 y = knime.ing"Universe_@_1"
11 #Column to coler by:

1z

R workspace

13 class =knime.in%"Cluster Membership"
Flow Var Lt 1: # U Rt iable i titl M
= se a flow variable for a title
& knime.workspace 15

17 title ='foo'

18

19 # define a plot theme

20 # http://docs.ggplot2.org/@.9.2.1/theme. ht

21 clean_theme = theme(panel.background = ele -

R console
output

Evaluate
script

ok ||

Licensed under a Creative Commons Attribution- Open for Innovation
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Python Integration

WV = Scripting

*  Run Python inside KNIME > [ Java
] o . ] Va_-Python
*  Works with existing installations @ Python Edit Variable
'_ 'Python Source
* Ul modeled after R integration ¢ Python Seript (1=1)

[ Python Script (1=2)
e Python Script (2=1)
e 'Python Script (2=2)
a_ Python View

Python Leamner a 'Python Object Reader
'_ 'Python Object Writer

> e’ » p_-Python Learner
® a 'Python Predictor
Partitioning Python Predictor a 'Python Script (DB)
S > u— a 'Python Script (Hive)
oo ) »r R
c c '
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Python Scripting Ul

e Dialog - 2:2 - Pythen Learner

Options =~ Templates = Flow Variables = Job Manager Selection = Memory Policy]

- «4
Elimne : 1 |from sklearn.ensemble import RandomForestClassifier || Name —li (Value ) |
2 flow_vari...dict {u'knime...
D Universe_0_0 3 # Choose class labels column input_table DataFrame
D Universe_0_1 4 |labels = input_table['Cluster Membership']
D Universe_1_0 5
D Universe_1_1 6 # Designate features to learn from
8 Cluster Membership 7 features = input_table.iloc[:,0:3]
8
9 |# Create a random forest classifier

10 output_model = RandomForestClassifier()

12 # Fit the model using the features and labels
13 nutputfmndel.fj.tE]features, labels)

avw -

Flow variables

& knime.workspace

Execute script ] [ Execute selection Reset workspace

aw -

Successfully loaded input data into python

(a1.4 Apply Cancel
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RESTful Web Services

v f REST Web Services

* Use KNIME nodes to interact with #, GET Request

RESTful web services 4 POST Request
* Send requests using standard % PUT Request

HTTP methods &, DELETE Request

GET Request String to JSON JSON Path Ungroup JSON Path
r
. . e I o
JSON Response: > e C. g o.r
[] [ ] [] [ ] [ ]
Connect to github, Convert the string Extract rows Ungroup the collection Extract title
and access the JSOMepresentation to JSOM  (don't forget to extract author, and price
file as a JSON type)
GET Request XPath XPath Row Filter
. o S i = e
XML Response: - & & =
[ [ [] [
Connect to the w3c Extract the authors Extract title, Filter WEB' books
webpage to get the XML as an XML fragment  author, price and
file category

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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RESTful Web Services

Dialeg - 2:26 - GET Request (Connect to the wic

File

Connection Settings  Authentication RequestHeaders Response Headers Flow Variables  Job Manager Selection  Memory Policy

]

|hth:|:ﬂwww. w3schools. com/fxsl/books. xml

]

-@ URL:

URL column: |

ety

Concurrency: 1&'

551
[ 1gnare hostname mismatches

[ Trust all certificates

[ Fail on connection problems {e.g. timeout, certificate errors, ...)
[] Fail on http errors {e.q. page not found)
[+] Follow redirects
Timeout (s) Zlil
~

GET Request
Body column: ||mc|‘,I

N S

Cancel |

Apply

0K

https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data

https://www.knime.com/blog/OSM-meets-CSV-file-and-Google-API
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https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data
https://www.knime.com/blog/OSM-meets-CSV-file-and-Google-API

KNIME Server as a REST resource

Model Reader

JSON Input

> > P ’ﬁx“‘—l—
® °

Tree Ensemble

Predictor Columns to JSON

JSON to Table

L ] L ]
Input from REST call
Flow Variables >
Parameter Name:  data-record
,
284
3
;
:
i
:
:
-
i
12
13
,,
15
18
20
21
22
23 }

ok Apply Cancel @

Copyright © 2018 KNIME AG

> [

JSON Output

> dl

o]
Result of REST call

SON Output (Res of REST cal

Jialog - 3:2 -
JSON Output

Flow Variables >

Parameter Name (JSON Key) json-output
JSON Column 2% prediction-json

Keep single-row tables simple

]

oK Apply Cancel

https://www.knime.org/blog/giving-the-knime-server-a-rest

Licensed under a Creative Commons Attribution-
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https://www.knime.org/blog/giving-the-knime-server-a-rest

KNIME Server as a REST resource

* Use cURL, SOAPUI or Chrome o ———

Single Step

extension Postman to explore the ORI D =

Chack APY

Check APIStatus vt
.
Uthepostory
Precictor P o) Authorization | Headers 2] Body Pre-cequestscript Tests Tl

wBst o jobs
Gmm e formdats xwwwlormurlencoded @) raw ) binary ON s

Createanewjoh

e
& " Execute ajob :
Jons-MacBook-Pro:~ jon$ curl -u 'knime-rest-user:knockknock' -i http://localhost Deeteajob
:8080/com. knime.enterprise.server/rest
HTTP/1.1 200 0K
Server: Apache-Coyote/1.1 [5) 1 tenver.

28 Janat 2350m « 2requests

Cache-Control: private

Expires: Thu, @1 Jan 1970 00:00:00 UTC
Cache-Control: no-transform,max-age=86400
Date: Thu, 28 Jan 2016 13:27:45 GMT
KNIME-Class: com.knime.enterprise.server.rest.api.ent.ServerVersion P il

Link: <http://localhost:8080/com.knime.enterprise.server/rest/_profile/knime-ser : R 2
ver-doc.xml>; rel="profile"

Content-Type: application/vnd.mason+json;charset=UTF-8
Content-Length: 481

eaer Test Status 2000K Time 370m

sonw | | B O Q | saveresome

{

http://localhost:8080/com.knime.enterprise.server/rest/",
WGET"

ba90esa- £db6-431e-8£27 -69ce2eTae!

"@controls" :
{

seations": (),
"state": "EXEQUTED",

Basic KNIME Examples/REST Demo/workflows/Predictor Flow",
false,

¢
http://localhost:8080/com. knime.enterprise.server/rest/v4/",

KNIME Server API v4",
GET"

'
“revision" : 2

“@namespaces" : {
“knime" : {

name' "http://www.knime.com/server/rels#" 5
} 34 "Tree Ensemble Prediction": "1",
) i: ) “Tree Ensemble Prediction (Confidence)": .83
37 .
} 5 ouner": "knime-zest-user”,
Jons-MacBook-Pro:~ jon$ | 39| = € Examples/REST Demo/workflows/Predictor Flow job 3bd98eSa

name” : '*/Basic KNIMi
-£db6-431e-B£27-69ce2eTae58E"
a
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JSON and JSON Path

e Use the JSON Reader (or the GET Resource) nodes
to get an JSON cell

* Use JSONPath nodes to query the JSON and extract
certain parameters

JSON Reader

e Editor window simplifies construction of JSON
queries by auto-generating them (click on
properties)

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®

Copyright © 2018 KNIME AG 128 Noncommercial-Share Alike license & KN I M



JSON Path

YY) B Dialog - 2:6 - JSON Path (Extract rows)

Flow Variables  Job Manager Selection  Memory Policy

~Input

U Representation

Remove source column

~Qutputs
Output column JSONPath List Paths
O rows $[*]

JSON Path Edit

~ | JSONPath $[0]['author']

’ o P Add single query Add collection query Add JSONPath
il Column name: author

~JSON-Cell Preview

104 Result type String C
. 2 "id" : "978-0641723445",
3 "cat" : [ "book", "hardcover" ],
4 "name" : "The Lightning Thief", - P - f
5 “author"[E "Rick RiBrdant. | Resultis list | Return the paths instead of values
6 "series_t" : "Pet |ndo Ilympians",
7 "sequence_i" : 1, . upog. OK Cancel
8 ‘"genre_s" : "fani
9 "inStock" : true Cut T
~  Copy E
Paste
Delete
oK Apply Cancel @
Select All
== Folding >

Add JSONPath | 1083M of 133am| [
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XML and XPath

e Use the XML Reader (or the GET Resource) nodes to get XML Reader
an XML cell

e Use XPath nodes to query the XML and extract certain
parameters

e Editor window simplifies construction of XPath queries by
auto-generating them (click on XML elements)

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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XPath

[ JON ) Dialog - 13:46 - XPath
Namespace Flow Variables > _ .
[ NON ) XPath Query Settings
XML column: XML XML ~Column name:
Remove source column. © New column name: author
 XPath summary —. XPath query for column name:
Column name XPath query Type . ‘(relative 0 vElE e ) name
author /book /author String(SingleCell) getny
~XPath value query
/book/author
}ﬂ ath Selected XPath: /book/author

~Return type

Add XPath Edit XPath Remove XPath 5
> gl > XPath data type:  String cell

~XML-Cell Preview Options:
. 1 <?xml version="1.0" encoding="UTF-8"7> o

2B <book year="2001"> o  Return missing cell on empty string.

3 <author>Vincent Bugliosi</author>

4 <title>The Betrayal of America: How the Supreme Court Unde

5 <category>About Elections</category>

6 <isbn>1-56025-355-X</1sbn>

7 </book>

8 ~Multiple tag options
© single Cell () Collection Cell
) Multiple Columns () Multiple Rows

Ok Cancel @

OK Apply Cancel @
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Remote File Handling — Cloud Storage

* Integrate remote data sources from
Amazon AWS and Microsoft Azure

Amazon 83
Connection Select Remote File C5V Reader
* Upload files ' .. _— B
: - (o8 | os os
 Download files, or read their content specity your o the G5
directly into KNIME credentials directly
from 53
i i i . . Azure Blob Store
e List files in remote directories Connection  Select Remote File Table Reader
e
* (Create directori
eate directories
. . . Specify your Read file
* Delete files / directories credentials downloaded
from Azure

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Remote File Handling — Cloud Storage

Example: Upload all files from a local directory to Amazon S3

Amazon 53
Connection List Remote Files.
' _-::a-_-:\::_\__\_\-\-\‘\‘\
i .,
credentials s T s

Create Unigue
Bucket Name

Create new Create
bucket directory in j
bucket /
/ Create URIs
of local file
paths

String to URI

l-lr-—*"
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Google Sheets

. Google Sheets
*  Access your data stored in -
. /—I Elg
Google Services /" om
* Read data from Google Sheets Google Shesta

e Write data to new sheets

* Modify existing sheets

. . . - -
Makes collaboration and sharing T -
of data easy [ ]
_ Google Sheets
. . L Updater
* (especially vs. sending Excel Rz
sheets via email...) .

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Google Sheets

e Select from available sheets on Google Drive
* Transform data in KNIME, or enrich with new data

* Create new sheet or update existing sheets

» Allows to read from / write to specific range of sheet (e.g. A1:G10)

Google Sheets Interactive Google Sheets
Service Provider Appender

Authenticate via pop-
up window (Oauth?2)

Specify target sheet, select
which columns to write, etc.

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Exercises

Start with exercise: Integrating External Tools
e Use the GET Request node to call an external web service

— https://raw.githubusercontent.com/tamingtext/book/master/apache-
solr/example/exampledocs/books.json

e Read books.json and use the JSON Path node to extract the book name,
author, and price
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Exporting Data & Deployment
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Exporting Data

After an analysis is completed, what next?

e Write results to a file

Create/update a database

e Save the model for use elsewhere
* Generate arich report

* Deploy via KNIME WebPortal

* Deploy via workflow as RESTful web service

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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Input/Output in Deployment

Input Output

* File (CSV, Table, XLS, ...) * Report (BIRT, Tableau,
* Database Spotfire)

« JSON for REST API * Email

* File (CSV, Table, XLS, ...)
* WebPortal

Licensed under a Creative Commons Attribution-
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To Report / Email

Model Deployment with final report (Scheduling)
This workflow:

- reads new unseen data from file ( table format),

- scores the data with the available current model,

- appends model prediction and probabilities to original data To BIRT Re po rt

- produces a report (BIRT here) with table, bar chart, title, etc ... Report can be exported as .docx, html, pptx, .ps, .pdf, etc ..

%Pm Apply Model Output (Prediction Score) Deployment Mode
. Read and apply PMML maodel
- static from file or database - static to file or database - batch execution
- dynamicthrough REST Interface - dynamicthrough REST Interface
- static visual: re.port or email - remote execution from server
Table Reader - dynamicvisual: dashboard
} Data to Report - scheduled execution from server
- mx Vi 'n - REST API from Server
reading Predictor // -
deployment / deployment - Guided Execution from WebPortal
data from file B .
Table Reader L — Node 291 Table Row
E— W 5 | to Variable Send Email
[ ] n n
(]
Read model H o
infos values to me [at] me.com AISO avallable.

Nodes for Tableau
and Spotfire
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To File / Database

Model Deployment File to Database (Scheduling)
This workflow:
- reads new unseen data from file (_table format),
- scores the data with the available current maodel,
- appends model prediction and probabilities to original data
- writes results to database

Input Apply Model

Read and apply PMML model
- static from file or database

- dynamicthrough REST Interface

Qutput (Prediction Score)

- staticto file or database

- dynamic through REST Interface
- staticvisual : report or email

- dynamic visual: dashboard

Table Reader
® T — Predictor .
— Database Writer
reading B N
deployment - 1
data from file _— /
_— Node 291 e -
— SQLite Connector .~
B Py table
Table Reader " DeploymentData
_— WithPredictions
(]
2 connectto DB
Read model
infos

Copyright © 2018 KNIME AG
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REST API (available on KNIME Server)

Model Deployment as REST API
This workflow:
- receives new unseen data via REST interface (JSON format),
- scores the data with the available current model,
- appends model prediction and probabilities to original data
- makes results available at the output REST interface

Input Apply Model Output (Prediction Score) Deployment Mode
) Read and apply PMML model

- static from file or database (+upload file) - static to file or database (+ download file) - batch execution

- dynamic through REST Interface - dynamic through REST Interface

- staticvisual : report or email

dynamicvisual dasnboard - remote execution from server

- scheduled execution from server

JSON Input JSOH to Table
- RESTAPI from Server

ar —rPEr

T Predictor Table to JSON JSON Output - Guided Execution from WebPortal
(] [} —
Receiving input data Node 135 ,} M ad
through REST interface _—
in JSON format Node 291 L -

Waiting for data ... Table Reader
[}

Read model
infos
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To Dashboard on WebPortal

Model Deployment Guided Execution on WebPortal
This workflow:

- uploads new unseen data from local file (.table or .csv format) from web browser,
- scores the data with the available current model,

- appends model prediction and probabilities to original data

- displays web page on web browser with description text, result data table, bar chart of class probabilities, and link to file download

Input Apply Model Output (Prediction Score) Deployment Mode
) Read and apply PMML maodel
- static fr_om upload file - static to file or database _ batch execution
- dynamic through REST Interface - dynamic through REST Interface
- staticvisual : report or email _ :
_ dynamicvisual: dashboard remote execution from server
Upload file .
- scheduled execution from server
T - REST API from Server
T Predictor To WebPortal
j:E - Guided Execution from WebPortal
_— Node 291
Table Reader «-’
datatable
bar chart
link to file download
[]
Read model
infos

Step 1
Upload File

Step 2
Dashboard

Copyright © 2018 KNIME AG
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Workflow on KNIME WebPortal

/ vl o]
KNIME KNIME Server on knime05 Logout KN'ME KNIME Server on knime05 Logout
3. Modal_Deployment_guided_sxec_WebPortal 2017.01-18 14.51.02 Deployment on the WebPortal
Upioad deployment Hle: This is an example
| ChangeFlle | Defautfie ./ /data/ Deployment/deployment table 1. Instructions/Decription text
2 R 0 on, original class value:
4 Baxh f‘ Discard Nest ) 3, Bar chart of P(no delay) and P(delay)
I A e 4. Link to download final results to a file.
%=
Search:
RowlD DepTime DepDelay Prediction [DepDelay)
v 1400 no delay no delay
Showing 1to 1 of 1 entries.
Bar Chart =
@F (DepDelay=delay) @ P (DepDelay=na deiay)
" g Daploymient i@ Deployment 1.0,
A 0. DesloymentDataSimulation A 0. DeploymentDataSimulation
A 1a. Call REST AP1 A 1a Call REST API
A 18 Model_Deployment_as_fet A 1b. Model_Deployment_as_RE
A 2 Model_Deployment_file_to A 2. Model_Deployment_file_to_
¥ A 3. Model_Deploymant_guided ¥ A 3. Mocel_Deployment_guided ol
B 1143, Model_Deployment_gui w
44 A Wadel_Daploymant_with_n A 4. Model_Deployment_with_r¢ = B ocaed e
A Model_Uegioyment_all_oatiol A Model_Deployment_all_optior| S —_

D2017 KNIME com AG - Version £.4.0

Step 1

©2017 KNIME com AG - Version 4.4.0

Step 2

Ava i Ia b I e i n Upload File Dashboard
KNIME
Server
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Color Manager
(#153)

Wrapped Node to produce Dashboard on Web Page

JavaScript Table
RowlD (#154)

View {#147)
—r E
[
®

>—>. .
Interactive
[ ]
Mode 154 JS table Table / Plots
Mode 153
on web page
WrappedNode | L wrappediode
Input {#156) | JavaScript Bar Output (#157)
Chart (#152)
' Text Qutput (#149) .
_
» I|I O hrm »
Node 156 | - - Node 157
1 P(delay)
| 2 HTML
'.I P{no delay) description text
\ {instructions)
HTML Text
1
CSV Writer (#155)
_,H Bar Chart
»
write to file
copy path to
flow variable

Copyright © 2018 KNIME AG
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Data Export Nodes

Typically characterized by:
* Magenta color
* 1input port, no output ports

* Create file on file system or
write to database

¥ fKNIME Labs
v @ Deep Learning
vBI/0
BLbLas Model writer
¥ § MongoDB
4 MongoDB Writer
¥ &g Semantic Webj/Linked Data
v#lo
i{:]Triple File Writer
#LI SPARQL File Writer
v @Spotfire
) TIBCO File Writer
¥ i Tableau
1+ Tableau Writer (TDE)
[ ." v o Chemistry
S £l v y0
,?m Mol2 Writer
r?ul Molfile Writer

% SDF Writer
%ISmiles Directory Writer

Table Writer

Licensed under a Creative Commons Attribution-
Noncommercial-Share Alike license
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¥ <> Structured Data
v 33 JsoN

JSON Writer
gJSON Row Combiner and Writer
¥ s XML
D XML Writer
¥ @ Scripting
v @ Python
@ python Object Writer
Ya R
vl
4R R Model Writer
¥ %P Community Nodes
¥ @ KNIME Image Processing
v &0
—4 Image Writer
v @ Eriwood Nodes
vigo
2% XLS Coloured Writer
v [ENGS
vE@o
2\ BEDGraphWriter
E Facwriter
".’. FastQWriter
¥ & Palladian
¥ [*]Text Classifier
£ TextClassifierModelWriter
¥ @ Rokit
v e Fingerprints
e RDKit Fingerprint Writer

v 0
v §write
Hcsv writer
37" ARFF Writer
_,ﬂTable Writer
L PMML Writer
_.A Model Writer
+_]Image Port Writer
+zImage Column Writer
4-%Excel Writer (XLS)
VY @ Analytics
¥ % Mining
v f Weka
v &) Weka (3.7)
vQo
°Weka Classifier Writer (3.7)
°Weka Clustering Writer (3.7)
¥ «+» Distance Calculation
v ., Distance Matrix
8- Distance Matrix Writer
v & Database
v [*IRead/Write
EEDatabase Connection Table Writer
%+ Database Writer
v °° Other Data Types
v & Network
v eilylo
v [] File
3‘ Network Writer

§ Open for Innovation ®



New Node: Table Writer

| NON | Dialog - 0:236 - Table Writer (Predictions)

m Flow Variables  Job Manager Selection  Memory Policy

Output location
knime://knime.workflow/../../data,’bdb_mode3 Browse... ﬁ

Warning: output file exists

Overwrite OK

Table Writer

OK Apply Cancel

Licensed under a Creative Commons Attribution- Open for Innovation ~ ®
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New Node: XLS Writer

Excel Writer (XLS)

[ ]
Export to Excel

Copyright © 2018 KNIME AG

[ BON ] Dialog - 0:253 - Excel Writer (XLS) (Export to Excel)

Flow Variables  Job Manager Selection =~ Memory Policy

Output location:
knime://knime.workflow/../../data/table.xIsx

Warning: output file exists

< Browse... Sg

Overwrite existing file
Open file after execution

~Sheet name
Name of the sheet: default

~Add names and IDs
add column headers
~ add row ids

~Missing value pattern
For missing values write:

~Layout
~ Autosize columns

© Portrait ~  Landscape US Letter 8 1/2 x 11 in

© Manual Selection Wildcard/Regex Selection Type Selection

Exclude - Select

Column(s): Search add >>

Select all search hits

add all >>

<< remove

<< remove all

- Include

Column(s): Search

Select all search hits

S MaritalStatus

S Gender

| EstimatedYearlylncome
| NumberOfContracts

I Age

§ Target

| Available401K

Licensed under a Creative Commons Attribution-

Noncommercial-Share Alike license
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New Node: Database Writer

O n Iy If n 0 [ XON ) Dialog - 0:255 - Database Writer (create table)
CO nn ecto r SQL Types  Adh d  Flow Vari Job Selection  Memory Policy

node - D Driver

org.sqlite.JDBC

(Additional Database Drivers can be loaded in the KNIME preference page.)

- D URL

File Reader jdbc: sqlite: //<host>:<port>/<database_name>
“Workflow Credential

- User Name

. ~ Password
new data

- TimeZone
' No Correction (use UTC) @ Use local TimeZone

" TimeZone: Europe/Berlin 2

SQLite Connector Database Writer

~Misc

Allow spaces in column names

—I - Table Name
data_new

[ ] 2 - Append Data

... to existing table (if any!) Insert null for missing columns
adult data set create table
db or append
data

oK Apply Cancel (©)
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Automation: Call Local Workflow

e Use Call Local Workflow node to send Call Local Workflow

data and parameters to other 'ﬂ'

workflows and trigger execution -
e Send results back to caller-workflow
* Include report from called workflow
* Create modular workflows NG }
TompeR.  Sjpra——e——— -

* E.g.separate workflows for ETL and [ [t ﬁ —

prediCtlon [[] Creste Report [ Use Fully Qualified Name for Tn tand[)uiputParamgﬂ
* Alternative: Call Remote Workflow | =«

(®) From column () Use custom JS0N (0 Use default

= 150N

* Trigger execution of workflows on
KNIME Server via REST API S
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Automation: Call Local Workflow

File Reader Table to JSON  Call Local Workflow JSON to Table
Calls workflow once
Convert input data to for each input row
JSON object
Prediction

Tree Ensemble Predictor

JSON Input JSON to Table - Columns to JSON JSON Qutput

Send results back to

Enter default format
for incoming data

caller-workflow
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Use Call Local to send conditional emails with report

Sometimes, report should be sent under specific circumstances
 E.g.if some KPlis below threshold

Create T DI Sety Provide email
rea emp Lir Email .
P credentials, host, etc.

Convert binary
column to file and
save to temp dir

CASE Switch

Rule Engine  CASE Switch
i Send Email Variable (End)

Table Creator Call Local Workflow . to Files to Variable Variable Variable (Start)
(89 | (89 |

Workflow creates Path to file
report, sends back with report

Define rule, only
send email if
conditions apply

binary column
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Reporting in KNIME
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Reporting in KNIME

* Reporting in KNIME is done via a 3™ o MEDSkp gy R

KNIME Desktop Regitrations By Country.

party application named BIRT
(Business Intelligence Reporting Tool)

* Data is sent to BIRT from KNIME using
special nodes.

e Reports in BIRT are constructed from e
report items, which may include
images, tables, charts and labels.

* Reports may be generated in a
variety of formats (html, pdf, pptx, S
xlsx, docy, ...) =al

i -
',:' Created with KNIME Report Designer. Provided by KNIME.com AG, Zurich, Switzerland
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Installation

e Can be installed via KNIME -> Install KNIME Extension
e |nstall the two extensions below

v 4§+ KNIME Report Designer
» kgt Eclipse BIRT Report Designer XML Tab Editor
> r-?f;l- KNIME Reporting Runtime
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New Node: Data to Report

Send a data table to BIRT

- Hlnt The nOde Iabel WI” be used ® © ® Dialog - 0:239 - Data to Report (Accuracy)
to identify the data source in the BT Fow variosles S
reporting view -> Make sure to use “Rendering
fitting labels if you have more than "~ Use custom image scaling

one data source

Height: 100 Width: 100

Data to Report Export Images ...
OPNG  SVG

EI:. OK Apply Cancel
ﬁ.ccuracyﬁ ]
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New Node: Image to Report

Send an image to BIRT

- PNG and SVG are Supported ® @ Dialog - 0:238 - Image to Report (Confusion Matrix)
formats (see node description for T options . T S
detalls) ~Rendering

| Use custom image scaling

Height: 100 Width: 100

Image to Report

Export Images ...
m © PNG (' SVG

OK Apply Cancel

Confusion Matrix
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Edit the Report

Open the workflow > Click the Report Editor button in the tool bar

o0 e KNIME Analytics Platform - /Users/rb/knime-workspace

o9 L B @ FUEERCN - B RN o e *

4 KNIME Explorer 53 3 A *0:07_exporting_reporting /4 2: 06. Exporting Data - solution §3 N = 08
BB q;:a g [Solution: Exporting Data

Write predictions to disk as a KNIME table.

T ACLULAL LG WarkSpy Wiite Model to2 PMML model fil

» [ BigData Training Create a heatmap of your BIAT.
¥ [IKNIMEUserTraining - Send your model accuracy to BIRT.
» " data Define a very and the p atrbe

L Generate 3 PDF of your report.
»[exercises

¥ " solutions
% 01. Importing Data -
/A 02. Data Manipulatio
4 03. Visualization - sc

% 04, Data Mining - sol PMML Writer
/A 05. Flow Variables - : '
(% 06. Exporting Data - —=
44 07. Workflow Contro
4 08. Advanced Data A Teble Writer
4% 09. Model Selection ——————— >.
4% 10. Date and Time A/ ]
A% 11. Integrating Exter e edsion Predicions
A% 12. Deployment - so .
. — R . > HeatMap
. " Dession Trea Normaiizer [SFrecChart)  Image to Report
Fully Joined Data Partitioning e Predictar Scorer
£ Node Repository =8 — Nodo 250 » it : ' ﬂ
el < n Y ‘ .B . om (o
o= o om O\ e Corksion Matx
> 310 Precicturisoun s necry N
> Jﬂ Manipulation Confusion Malrix Row Filter Column Filter Datato Report
» Q views
> e e
» @ Analytics = 5 n
[se ] [ss ] (se
» & Database
Accurecy
> °° Other Data Types
» <> Structured Data
’(;;Sﬁﬁpﬁﬂg 5% outline £ Workflow Coach 52 B = 8 & console 12 EepfE ~B-%-=D
» 3y Tool Integration
» 40 C 9‘ Nod Recommended Nodes Community KNIME Console
£ Community Nodes File Reader 1% WAKN MLSSLNg vaLue UTZ45 40 TNE CUFTent Settings Use missing ve
» §KNIME Labs Q’ WARN PMML Writer 1252 Output file '/Users/rb/knime-worksp
» . Workflow Control E_,CSV Reader 18% WARN Excel Writer (XLS) ©:253 Output file '/Users/rb/knime-worksp
» uf Social Media 4 Table Creator 9% WARN Table Writer 8:236 Output file '/Users/rb/knime-worksp
» ) Reporting £+ Database Reader 5% ERROR Database Update 0:260 Execute failed: [SQLITE_ERROR] SQL

b ST rhamietey so? SDF Reader 3%

610M ﬂ'ﬂa'lM
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Reporting Perspective

Data from KNIME
- names of data
sources are taken
from node label

Add report items
via drag and drop

Copyright © 2018 KNIME AG

Click button to
create report

ERERETREEY

[ O1_KNIMEUserTraini A
b [ data

o [ exercises
Ao \mpurlil\gl
A 02.Data Man
A 03, Visualizat
A 02 Data Mini
A 05. Exporting
A 06. Deploym
A 7. Model Se
A 08 Flow Vari
A 09 Workflow ,

< >

A 0:04. Data Mining - solution /&, 4 05. Exporting Data - solution

= g

o Date set view 532

= O

» g Confusion Matrix
b g Accuracy

[1; Pointer Select

i Report ltems @
W Lobel

Aa Text
Dynamic Text

[ Table
] Chart
[ Cross Tab

o

&= Quick Tools @
3. Aggregation
I, Relative Time Period

My Data Mining Report

| Overall Model Accuracy ‘

| [Accuracy] ‘

Confusion Matrix

[=1

Properties

Property Editor - Report & Console [T Properties

View tabs

Report layout — only
structure, data is filled in
when creating the report

I General
Author: [ | ~
Created by: | Eclipse BIRT Designer Version 3.7.2,v20120213 Build <3.7.220120214-1403> |
Path: =0 - 3.0.0 arir \CASL Training\|
Title: [ |
Themes: [Nene |
Report Orientation: | Left To Right ~|
Display Name: | |
Thiwmhnail [ #temnlatec/hlank renart aif 1 I ©

ﬂsm of 2661M |
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Charting in BIRT

 Many chart types
* Fine control of plot appearance
e Familiar ‘Excel Like’ interface —

. . . I R e i
Supports interactivity R ——
Chart Title
e S ~ 16 -
e 1 . 12 oI
z- @ 8 [ Series 1 (EBrY
Chart Title £ Is I =

New Chart

44 A B C D E

42 —
40 ! - Category 00 Series £|=]-
ki / +

36 K / I Select Data

[
|

| um
2 L] [ r‘r‘ (UseDatafrom  <hone> ™
32 - | N - Data Previe
0 " ( q‘\\ i uf i) —
28 | | |
2 I -\ B Im \ & Showdara preview
| '®
| \| U] g
I\ |

o Created with KNIME Report Designer. Provided by KNIME.com AG

Copyright © 2018 KNIME AG

(@ inherit Data from Container (Inherit Columns only
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Tips & Tricks

e Use a underlying grid to structure the report
 Names of columns should not change

Use the grouping function to combine results

Use the Master Layout Tab (For footers etc.)
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Exporting Data Exercise

Start with exercise: Exporting Data
e Send heatmap to report via Image to Report node
* Send model accuracy table via Data to Report node

* Create a report that includes the following elements:
— Areport title
— A table with the model accuracy

— The heatmap image

* Generate a PDF of your report
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