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What is KNIME Analytics Platform?

e Atool for data analysis, manipulation, visualization,
and reporting

 Based on the graphical programming paradigm
* Provides a diverse array of extensions:

* Text Mining

* Network Mining

 Cheminformatics

 Weka machine learning

 Many integrations, such as Java, R, Python, etc.
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Additional Resources

KNIME pages (www.knime.org)

e SOLUTIONS for example workflows

e RESOURCES/LEARNING HUB www.knime.org/learning-hub

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

KNIME Tech pages (tech.knime.org)

* FORUM for questions and answers

« 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
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The KNIME® Analytics Platform
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Visual KNIME Workflows

NODES perform tasks on data

Not Configured @10
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Inputs — 0= : Outputs Executed o0 |
(ae | Status Error e
Nodes are combined to create
WORKFLOWS N

Learner Scorer
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— - ® . Predictor  [IW
HO p— . ftrain model s calculate
(a0 | (o0 | (a0 | ____"—-————1\ accuracy
\ \

read data assign colors sﬂg.:gta . JavaScript (e |
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compute attribute
statistics
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Data Access

e Databases
* MySQL, PostgreSQL

* any JDBC (Oracle, DB2, MS SQL
Server)

* Files
e (Csyv, txt
* Excel, Word, PDF
* SAS, SPSS
e XML
* PMML
* Images, texts, networks, chem

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

Big Data
I.naﬁlng& Preprocessing on Hadoop ¢ S p a r k
Database Table Database GroupBy
- e L * HDFS support
'_ Database Table B : em ¢ H ive

' E:3E ¢ Impala
* HP Vertica
* In-database processing
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@FIED CERTIFIED
LOGY
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Transformation

Transformation )
* Preprocessing
S e Row, column, matrix based
TR o * Data blending

 Join, concatenate, append

Concatenate Text Preprocessing

o e Aggregation

o Filtering and stemming

* Grouping, pivoting, binning

e Feature Creation and

AT | e Selection

License! d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
Copyright © 2017 KNIME.com AG KN I M E




Analyze & Data Mining

Analyze & Data Mining ° Reg rESSiOn

Decision

el * Linear, logistic
i ° CIassif-ic-ation
ol B * Decision tree, ensembles,
medslsesEe SVM, MLP, Naive Bayes
"“i*&""“ * Clustering
Wi"“&fm * k-means, DBSCAN, hierarchical
* Validation
Stastcs * Cross-validation, scoring, ROC
e —55. + Misc
g 2 « PCA, MDS, item set mining
' * External
‘B’ . R, Weka
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Visualization

* |nteractive

e Scatter plot, histogram, pie
charts, box plot

* Highlighting (brushing)
* JFreeChart

* JavaScript
* Misc

* Tag cloud, open street map,
networks, molecules

e External
* R
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Deployment

e 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 Transformation Analysis & Mining Visualization Deployment
MysSQL, Oracle, ... Row, Statistics R via BIRT

SAS, SPSS, ... Column Data Mining JFreeChart PMML

Excel, Flat, ... Matrix Machine Learning JavaScript XML, JSON

Hive, Impala, ... Text, Image Web Analytics Community / 3rd Databases

XML, JSON, PMML Time Series Text Mining Excel, Flat, etc.
Text, Doc, Image, ... Java Network Analysis Text, Doc, Image
Web Crawlers Python Social Media Analysis Industry Specific
Industry Specific Community / 3rd R, Weka, Python Community / 3rd
Community / 3rd 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
e Workflow editor
e Explorer
e Node repository
e Node description
e Preferences
e |nstalling new features
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Install KNIME Analytics Platform

e Select the KNIME version for your computer:
* Mac, Win, or Linux and 32 / 64bit

* Note different downloads (minimal or full)

KNIME Analytics Platform for Windows (installer) 32 bit (301,82 M8)

L]
. D O W n | O a d a rC h I Ve The installer adds an icon to the desktop and suggests suitable memory settings 64 bit (305 MB)

32 bit (1,74 GB)

KNIME Analytics Platform + all free extensions for Windows (installer)
64 bit (1,92 GB)

a n d e Xt ra C t t h e The installer adds an icon to the desktop and suggests suitable memory settings

KNIME Analytics Platform for Windows (self-extracting archive)

fi | e O r d O W n | O a d The self-extracting archive only creates a folder holding the KNIME instaliation
]

KNIME Analytics Platform for Windows (zip archive)

installer package
a n d ru n it KNIME Analytics Platform for Linux zi E:I gzzﬁ]’i:;)ﬁ)

32 bit (1,66 GB)
64 bit (207 GB)

32 bit (304,18 MB)
64 bit (306,45 MB)

32 bit (346,67 MB)
64 bit (349,93 MB)

KNIME Analytics Platform + all free extensions for Linux

KNIME Analytics Platform for Mac OSX (10.7 and above) 64 bit (329,41 MB)

KNIME Analytics Platform + all free extensions for Mac 0SX (10.7 and above) 64 bit (1,99 GB)
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Start KNIME Analytics Platform

* Go to the installation directory and launch KNIME,
or use the shortcut created on your Desktop.

& | D Lﬂ = | Application Tools KNIME_v3 = =
Home Share WView Manage N 0
@ * T . » ThisPC » Windows8_0S(C:) » Program Files » KNIME_v3 v G Search KMIME_v3 0
& Downloads A Name . Date modified Type Size ~
‘] Recent places 1. configuration 27-Jan-16 11:38 AM  File folder
IJ Boxcryptor . dropins 27-0ct-151:36 PM File folder
32 Dropbax (KNIME) | features 27-Jan-1611:38 AM  File folder
L jre 27-Jan-16 11:58 AM  File folder
& Homegroup 1p2 27-lan-16 11:38 AM  File folder
. plugins 27-Jan-16 11:58 AM  File folder
1% This PC artifacts.xml 27-0ct-151:39 PM - XML File 105 KB
i Desktop [ eclipsec.exe 16-0ct-157:07 AM  Application 18KE
_ﬂ Documents | knime.exe 16-0ct-15 7:17 AM Application 312 KB
j; Downloads u knime.exe.manifest 15-Cct-1311:00 AM  MANIFEST File 1KE
_u Music ﬂ knime.ini 27-Cct-15 1:39 PM Configuration sett... 1KE
& Pictures 3 knime-workspacezip 13-Oct-155:01 PM Compressed (zipp... 34 KB
B Videos || LICENSE.TXT 12-0ct-13329PM  Text Document 1KB
a Windowsg_05 (C) v "L quickstart.pdf 12-0ct-153:29PM  Adobe Acrobat D... 899 KB
17items  1item 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)

Workspace Launcher “

Select a workspace

KMIME Analytics Platform stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace: C\Users\knimeiknime-Jworkspace v‘ | Browse...

¢ Copy Settings

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Welcome Page

Open for Innovation L

KNIME

Welcome to KNIME Analytics Platform!

New to KNIME? Looking for resources to get staried? since 3.2: Workflow Coach recommends matching nodes.

« Register for emails with introductory tips here. £ Workdlow Coach &3 ; = 0

» Explore our Quickstart Guide.

= Check out 7 things to do after installing KNIME Analytics Platform Nodez~ C 2 [Fle Réader || Pariitionta

+ Find more hints and how-tos in the Learning Hub. 4 Colurmn Filter % u_ I ... o

+ And register for our release and event emails right here. 2 partitionin % o

W Joi o oo

This page will be displayed upen starup but you can customize the content using the ;,t:m:' R 2: Tode T 2
checkboxes at the bottom. Fikhiam v ode
Updates for the following comp ts 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 = ModelSelection_\WebPortal_Part1 o
BB Leaming Hub = ModelSelection_\WebPortal_Part1
l#* Browse example workflows * ModelSelection_Basic\Workflow
& Get additional nodes = DaiaCleaning_WebFortal_v2.0
© Go to my workilows = KNIME_project2
 Mount KNIME Cloud Server = Sex v2.0 v

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,
MNetwork Mining, Cell Biclogy and Genetics, and Chemistry. Te access them, go to Help Menu and choose Install New= Software.

M Show intro text at next start
1 show update notifications at next start
W1 Show links and most recentlv used workflows at next start

Copyright © 2017 KNIME.com AG
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The KNIME Workbench

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

‘@ 1oox B 8 e AR EHEROEBASEZ Rl
t] KNIME Explorer £3 = B /i 0:04.Data Mining - solution 33 Q Node Description §2 = 8

BB & \=1'\='> Evaluate the quality of a model with the Scorer node. L
b £~ EXAMPLES (knime-guest@http: What was the overall accuracy of your model? Partitioni ng
v -tl LOCAL (Local Workspace! Optional: Evaluate Receiver Operation Characteristics with the ROC Curve node.
» [ BigData Training
¥ [ IKNIMEUserTraining
» " data
» [ exercises
v [™solutions
A% 01. Importing Data - st

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:

£ 02. Data Manipulation Dialog Options
A% 03. Visualization - solL Absolute
Scorer

45 04. Data Min.ing - solut Decision Specify the absolute number of rows in the first

A4 05. Flow V?rlables - sc Tree Leamer a partition. If there are less rows than specified here,

1 06. Exporting Data - = > 1w - all rows are entered into the first table, while the
£ Workflow Coach 52 B =8 : Decision Tree second table contains no rows.

Fully Joined Data Partitioning L Predictor JavaScript Relati

Recommended Nodes C ROC Curve elative

# Decision Tree Predictor
{4 Decision Tree Learner

-E - ‘ ;E The percentage of the number of rows in the input

table that are in the first partition. It must be

IDI Naive Bayes Predictor ® L ) between 0 and 100, inclusively.
FIAINaive Bayes Learner Node 278
|E Regression Predictor rom top
ROC Curve This mode puts the top-most rows into the first
A Node Repository = 0 e output table and the remainder in the second
Q \v table.
10 Linear si
> ."Manipulation -
> Q views
O- . =
» @ Analytics 9= outline 8 8 [ console 2 3
» = Database i ] KNIME Console
PQQOtherData Types T ok ok kR ok ok kK *k ok k *%4
» ¢ Structured Data 3N . ok Welcome to the KNIME Analytics Platform v3.3.1.v201612192115
» @ Scripting [ ] *xx L Eop)*':ight by I*(NID*IE GmbH, Kgnsfanz s Germgn)‘r‘ X
» 3, Tool Integration Tk * * " . ) "
> N i 1 Log file is located at: /Users/rb/knime-workspace/.metadata/knime/knime.1
%@ Community Nodes | S WARN LicenseStore License for 'KNIME Spark Executor'
> jKN'ME Labs ew e WARN LicenseStore License for 'KNIME Big Data Connect

347M of 812M
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Creating New Workflows, Importing and Exporting

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

* Right-click on workflow or workflow group to export

[ JON ) Import » A~ EXAMPLES (knime-guest@http://public ® o Export
Workflow Import Selection — > BigData Trainil 45 New KNIME Workflow... Export KNIME workflow(s) —
Select the items to import. ¥ [TIKNIMEUserTra (% New Workflow Group... Exports KNIME workflows.
» ™data
Source: v [exercises | & Import KNIME Workflow...
401, Imp * Export KNIME Workflow...
O File: {Volumes/Transcend/KNIME/Textpi ingCours  Browse.. A 02.Date Select workflow(s) to export: LOCAL:/user_training | Select...
= Ao03.visu € Delete... : S
Select root directory: Browse |
ﬁg:' :Z: Ao Rename... Destination workflow file name (.knar): /Users/rbjuser_training.knar  Browse...
Destination: Aos.exx [} Configure...
A5 07. Wor Options
Select folder: |LOCAL:/ Browse.. A 08. Adv EXGoutas i
A09.Mod Cancel execution Exclude data from export.
Import Elements: A\ 10. Date B Reset
A 11, Inte . )
rvr— A12.0ep ¢ QuickForm Execution... » [“data
icti : @ » [ workflows
R il Workflow Credentials... @ >0
Deselect [*solutions ;
» Msupplemen  Workflow Variables...
A\ Final Workf 3 Z
L2 Edit Meta Information... Select All Dasalact.all
£+ Node Repository & Refresh
- ~ Copy Locati >
i
) . > o ‘ opy Location
< Back Next > Cancel Finish » & Mani "
e &> Manipulation o Cut %
» Q vi =
> %A::;ics Copy ®C
» £ Database ~ Paste ®V Cancel
> °¢-,Other Data Types Y

Open for Innovation ®
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KNIME File Extensions

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

o * knwf for KNIME Workflow Files

Waorldflow_T1.knwf

e * knar for KNIME Archive Files

Group_wf_1.knar

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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More on Nodes...

A node can have 3 states:

File Reader Idle:
u’ The node is not yet configured and cannot
L4ls be executed with its current settings.
File Reader Configured:
ﬂ' The node has been set up correctly,
on and may be executed at any time
File Reader Executed:
u» The node has been successfully executed. Results
om may be viewed and used in downstream nodes.

License d under a Creative Commons Attribution-Noncommercial-Share Alike license 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:

Decision Tree View Integer Input
gy - U

Decisio_ Tree Database Table
Predictor Database Connector Selector

itionin
w0 on S\ L e

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Node Configuration

[ XON ) Dialog - 0:2 - File Reader

e Most nodes requ ire confi gu ration Flow Vaiales _Job Manager Selction _ Memory Polcy

- Enter ASCII data file location: (press 'Enter' to update preview)

knime:/ fknime.workflow/../../data/iris.csv S Browse... g

e To access a node configuration window:

| Preserve user settings for new location Rescan

° " Basic Settings
® D b I - | k t h d read row IDs Column delimiter: , C Advanced...
O u e C I C e n O e read column headers ignore spaces and tabs
. . . | Java-style comments Single line comment: .
e Right-click > Configure
_PIEVE\‘.W

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

RowID | D Sepal....| D Sepal....| D Petal... | D Petal... § Species
[ 5.1 3.5 1.4 0.2 setosa
B: 4.9 3 1.4 0.2 setosa
[ E 4.7 3.2 1.3 0.2 setosa
| 4.6 3.1 1.5 0.2 setosa
l 5 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
B 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
| T 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
! 18 5.1 3.5 1.4 0.3 setosa

OK Apply Cancel

Copyright © 2017 KNIME.com AG
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Node Execution

File Reader

* Right-click node B

- B Configure... F6
. —  © Execute F7
¢ SE|€Ct EXGCUte In context B Execute and Open Views F10
& Cancel F9
menu T Reset F8
= Edit Node Description... X F2
e |f execution is successful, gg;,;gj:f;;gw;;:;:;g‘m

[B] Encapsulate into Wrapped Metanode

status shows green light

Show Flow Variable Ports

* If execution encounters errors, e
=] Copy

status shows red light 2 Paste
<J Undo
> Redo
¥ Delete

B File Table

Copyright © 2017 KNIME.com AG



Node Views

* Right-click node

e Select Views in context menu

* Select output port to inspect

execution results

JavaScript
Scatter Plot

s
os

Copyright © 2017 KNIME.com AG

-

B configure... F6
Execute F7
B Execute and Open Views OF10
? Cancel FO
BH Reset F8
= Edit Node Description... X F2

=0 New Workflow Annotation
Collapse into Metanode

[E] Encapsulate into Wrapped Metanode
* |Interactive View: Scatter Plot

Show Flow Variable Ports

of Cut
Copy
[ Paste
<J Undo
> Redo
¥ Delete

B Image
B Input data and view selection

EY configure... F6
Execute F7
£ Execute and Open Views {*F10
Cancel F9

FH Reset F8
= Edit Node Description... X r2
=0 New Workflow Annotation

Collapse into Metanode

[E] Encapsulate into Wrapped Metanode

Q Interactive View: Scatter Plot

Show Flow Variable Ports

of Cut
Copy
| Paste

<J Undo
> Redo
& Delete

B Image
i% |nput data and view selection

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

A

Open for Innovation ®

KNIME




Workflow Coach

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

— Usage statistics available also with Personal Productivity
Extension and KNIME Server products (these products
require a purchased license)

A Workflow Coach &% B = o

Recommended Mod Community

oh Partitioning 7% File Reader Column Filter
*|* Column Filt 7%

e e

ijDiner 7% } l

X k-Means 6% om om
= Fow Filter 6% Node 1 Node 2
® Color Manager 5%

] Statistics 4%

- - Ane

Open for Innovation ®
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Getting Started: KNIME Example Server

e Public repository with large
. 4% KNIME Explorer $3 =8 A3
selection of example workflows 58 &% B
. . Vﬁ EXAMPLES (knime-guest@http://publicserver.knime.org
for many, many applications

¥ please login to access the server
Vﬁ LOCAL (Local Workspace)

> |:| BigData Training

¥ [T ]KNIMEUserTraining

* Connect via KNIME Explorer =i

» [~ solutions -
4 KNIME Explorer 5% = B /A *0:02_Database_Advanced_Example $3
BEER & & v
B¢ . @ ' This is a temporary copy of "knime://EXAMPLES/O1_Data_Access/02_D _Di
w & EXAMPLES (kni " - knime.org Use "Save" to upload it back to its original location the server or "Save As..." to store it in a different location.
¥ [*]01_Data_Access
» [*7101_Common_Type_Files P
v [*702_Databases
A 01_Database. Simple 10. Example This workflow shows a number of database nodes that directly work inside a database.
[\ 02_Database_Advanced_Example It's using the file based "sqlite" database (the entire database is written to a file on the hard disk).
£\ 03_Read_and_Write_PNG_Images_in_Databases
S 04_Binning_in_Databases
A\ 05_Pivoting_in_Databases Database Table
£\ 06_Sampling_in_Databases M Row Filter Column Filter Table Reader Database Writer
» [7103_Data_Generation .
» [*704_Structured_Data L TN ] e '/:
» [77]05_REST_Web_Services = c— e = ==
» [106_2IP_and_Remote_Files Setup SQLite ”n o o o o
> " database in Connect to SQLite Fitter rows Fitter columns Read fitered data Write fitered data
[107_WebLog_Files temporary folder database (in database) (in database) from database to database
> DO2_ETL_Data_Manipulation (creates KNIME table)
» [*703_visualization
» [*704_Analytics o .
i Database Connection
» [*7]05_Reporting sy Tah

» [*7]06_Control_Structures

» [07_Scripting \_. 32 ._'
» [*708_Other_Analytics_Types

» [*109_Enterprise &0 L_ee)

> D 10_Big_Data Modify database query Read Msred
[™11_Partners mmg:u

» [*]50_Applications (creates KNIME table)

» [*199_Community
» [*7_0ld Examples (2015 and before)
¥ £ LOCAL (Local Workspace)

Copyright © 2017 KNIME.com AG
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Online Node Guide

* Workflows from Example Server
also available online

— https://www.knime.org/nodeguide

@ ® . KNIME | Node Guide x W
& C' @ Secure https://www.knime.org/nodeguide
CLICK FOR DETAILS

/ Getting Started

/ FAQ

/ Learning Hub

/ Online Self-Training

/ Node Guide
/ Data Access

/ ETL Data Manipulation
/ Visualization

/ Analytics

/ Reporting

/ Control Structures

/ Scripting

/ Other Analytics Types
/ Enterprise

/ Big Data

/ Applications

/ Community

/ Documentation

/ Events and Trainings

/ Developers

/ White Papers

/ KNIME Press

/ KNIME TV

Copyright © 2017 KNIME.com AG

CONNECT HIGHLIGHTED PRODUCTS

Node Guide

Click the category name to expand the content.

© Data Access

© ETL Data Manipulation
© Visualization

© Analytics

© Reporting

© Control Structures

© Scripting

© Other Analytics Types
© Enterprise

© BigData

© Applications

© Community

KNOWLEDGE BASE QUICK LINKS

KNIME | Node Guide

C' @ Secure https://www.knime.org/nodeguide

/ FAQ
/ Learning Hub
/ Online Self-Training

/ Node Guide
/ Data Access

/ ETL Data Manipulation
/ Visualization

/ Analytics

/ Reporting

/ Contral Structures

/ Scripting

/ Other Analytics Types
/ Enterprise

/ Big Data

/ Applications

/ Community

/ Documentation

/ Events and Trainings
/ Developers

/ White Papers

{ KNIME Press

/ KNIME TV

Click the category name to expand the content.

© Data Access

Common Type Files

Data Loading Example

Read a C8V file

Read an XLS file

Use the File Reader

Read all sheets from an XLS file in a loop
Table Reader

Databases

Database Simple 10 Example
Database Advanced Example

Read and Write PNG Images in Databases
Binmng in Databases

Pivoting in Databases

Sampling in Databases

Data Generation

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 more complex cluster structure
Random combination of two sets of data

Splitting data and rejoining for manipulating only subpart
Generating data sets containing association rules
Generating a Shopping Market Data Set

Advantages of Quasi Random Sequence Generation

-
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https://www.knime.org/nodeguide

Hot Keys (for future reference)

Node Configuration

Node Execution

Move Nodes and
Annotations

Workflow Operations

Meta-node

Copyright © 2017 KNIME.com AG

F6
F7
Shift + F7
Shift + F10
F9
Shift + F9
Ctrl + Shift + Arrow

Ctrl + Shift +
PgUp/PgDown

F8
Ctrl +S
Ctrl + Shift + S
Ctrl + Shift + W
Shift + F12

opens the configuration window of the selected node

executes selected configured nodes

executes all configured nodes

executes all configured nodes and opens all views
cancels selected running nodes

cancels all running nodes

moves the selected node in the arrow direction

moves the selected annotation in the front or in the back
of all overlapping annotations

resets selected nodes
saves the workflow

saves all open workflows
closes all open workflows

opens meta-node wizard

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




Introduction to the Big Data Course
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Goal of this Course

Become familiar with the KNIME Big Data Extensions to operate on
Hadoop and Spark based platforms.

What you need:
* Install KNIME Big Data Extensions

— Big Data Connectors
— Spark Executor

e Big Data License (in USB stick valid 1 week - complimentary)

Copyright © 2017 KNIME.com AG



File

3

Installation of File Handling and Big Data Extensions

Awvailable Software Available Software I'
A% KNIME Analytics Platform . . . 2
; ; Check the items that you wish to install. . Check the items that you wish to install,

Edit View Help Y &

Mew... Ctrl+M :

o Ctrl+S | type filter text type filter text

Save As... MName Mame

Save All Ctrl+Shift+5 v [m] 000 KNIME & Extensions s []000 KNIME Node Development Tools

Close All Ctrl+Shift+ W [ KNIME Base Chemistry Types & Nodes w 000 KMIME.com Big Data Extensions (licenses required)

Prind. Cloke P [ 4 KNIME Chemistry Add-Ons KMIME Big Data Connectors

bo bo

M B

4 KMIME Cennectors for Common Databases

Impeort KNIME Workflow... [ 5%+ KNIME Core

Lt KMIME Spark Executor

» [J000 KEMIME.com Productivity Extensions (licenses required)
Export KNIME Workflow... [ KNIME Data Generation » []000 KMIME.com Server Connector
Switch Workspace | [ KNIME Distance Matrix > []000 KMIME.com Server Executor (server-side extension)
[-Dw% » []000 KMIME.com TeamSpace Extensions (license required)
Preferences L+ KNIME File Handling Modes < : = S ==
Export Preferences... < ‘\
import Preferences.. | _ . SelectAll || Deselect All 2 items selected
Select Al | | DeselectAll | Zite
Install KNIME Extensions... _ Details
Update KMIME... Detalls Needed nOdeS for KMIME nodes for assembling, executing and managing Apache Spark applicatior

Exit HDFS file handling

Show only the latest versions of available software
Group items by category

[]Show only software applicable to target environment

Copyright © 2017 KNIME.com AG

[]Hide items that are alre

What is already installec

Show only the latest versions of available software [«] Hide items that are a

[~] Group items by category What is already install

[ ] Show only software applicable to target environment

§ Open for Innovation @
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Install Spark Extension

A% Install

e Supported Spark Versions
—-1.2,13,15,1.6
| type filter text

* One KNIME Spark Executor for =

» [] 000 KMNIME Mede Development Tools

a | I S p a r k Ve rs i O n S w [~] 000 KNIME.com .Big Data Extensior:ls {licenses required)

[] Lt KMIME Spark Executor

Available Software
Check the itemns that you wish to install.

sions (licenses required)

[Juoo KMIME.com Server Connector
[] 000 KMIME.com Server Executor (server-side extension)
[Joo0 KMIME.com TeamSpace Extensions (license required)

>
>
>
>

< >

| SelectAll || Deselect All Draarera

Details
KMIME nodes for assembling, executing and managing Apache Spark applications.

More...

] Show only the latest versions of available software [#] Hide items that are already in |

[~] Group items by category What is already installed?
] Show enly software applicable to target environment

Copyright © 2017 KNIME.com AG
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Test License

* Copy license xml file into licenses folder in KNIME Installation Folder

Copyright © 2017 KNIME.com AG

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

A

v » This PC » Windows28_ 05 (C) » Users » r * knime_3.3.0
Mame B Date modified ype
configuration 2/15/2017 503 PM File folder
data 12/7/2016 10:26 AM  File folder RS oo e e
demoWorkspace 2/10/2017 1113 AM  File folder « v A || > ThisPC > Windows8 0S(C) » Users > rosy » knime 33.0 » licenses viel s
dropins 12/2/2016 12:05 AM  File folder -
features 1/4/20171:38PM  File folder §"  Name Date modified Type size
jre 12/2/2016 12:05 AM  File folder t | KNIMEBigDataLicensexml 11/24/2016 406 PM XML File 2 KB
licenses 21572017 25 PM  File folder 8
p 12/2/2016 12:04 AM  File folder &
plugins /472017 1:39 PM File folder E.
workspace 2/15/2017 10:00 AM  File folder
_E artifacts.ml 1/4/20017 1:39 PM XML File
[55] eclipsec.exe 12/1/2016 11:20 PM Application
knirme.exe 12/2/201612:05 AM  Application
@ knime.ini 1/472017 1:39 PM Configurati
@ knime-workspace.zip 12/1/2016 10:55 PM Compressed
LICEMSETXT 11/22/2016 2:28 PM - Text Docum
phantormjsdriver.log 27772017 4:55 PM Text Docum

Open for Innovation
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Monitor licenses through Licenses View

Show View | 4
| type filter text
» = APl Tools A
. ¥ = Ant
KMIME &nalytics Platform . {= Data Management
File Edit Wiew Help » = General
- Console Alt+Shift+Q, C » & Debug
nRdEEE= | Q s £ Help
! Error Log Alt+Shift+0, L s B Java
A KNIME 4~ KNIME Explorer | » = Java Browsing
@ Mode Description » = KMNIME Report Designer
) w [= KEMNIME Views
> 4 E 4 Node Repository 3 A Custom Node Repository
vt o= Outline Alt+5hift+Q, O A% Favorite Nodes

v O 47 Workflow Coach BT TV BRRQTEr
~ # Licenses
Other... Alt+5Shift+Q, O M Sehladeterfiparison
.@ Mode Description
. . . .Q Meode Monitor
I}, Quick Node Insertion... £ Node Repository

G Open KNIME log £ Server History _
Til] Server Recycle Bin

T A R DBE_Modeln
9 4 Startup Messages

jﬁ Workflow Coach
+ [ Plug-in Development
» [ Report Design hd

Reset Perspective...

o

. . . . . . . Open for Innovation ®
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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License View

* License file
KNIMEBigDataLicense.xml in
USB stick

e 2 licenses: Hadoop + Spark

B Console e Licenses &3

EMIME Store  License Server
KNIME Store login |

KMIME Store password |

e Valid 1 week (complimentary)
e 30-day free test license

) https://www.knime.org/knime-big-
>/ KNIME Spark Executor J data-extensions-free-30-day-trial
. o
[ﬁccessfullyinstalled ] Product DESC[:IptIOﬂ _
https://www.knime.org/knime-

performance-extensions

License! d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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https://www.knime.org/knime-big-data-extensions-free-30-day-trial
https://www.knime.org/knime-performance-extensions

Big Data Resources (1)

— SQL Syntax and Examples www.w3schools.com

— Apache Spark MLIib http://spark.apache.org/mllib/

— KNIME Performance Extension (Hadoop + Spark)
https://www.knime.org/knime-performance-extensions

— Free 30-days test license https://www.knime.org/knime-big-data-extensions-
free-30-day-trial

License! d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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http://www.w3schools.com/
http://spark.apache.org/mllib/
https://www.knime.org/knime-performance-extensions
https://www.knime.org/knime-big-data-extensions-free-30-day-trial

Big Data Resources (2)

— Whitepaper “KNIME opens the Doors to Big Data”
https://www.knime.org/files/big data in knime 1.pdf

— Blog Posts
* https://www.knime.org/blog/Hadoop-Hive-meets-Excel

* https://www.knime.org/blog/hive-execution-engine-comparison-with-the-knime-analytics-
platform

— Example workflows on EXAMPLES Server in 10 _Big Data

License! d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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https://www.knime.org/files/big_data_in_knime_1.pdf
https://www.knime.org/blog/Hadoop-Hive-meets-Excel
https://www.knime.org/blog/hive-execution-engine-comparison-with-the-knime-analytics-platform

Workflows for this Course

4 KNIME Explorer 53
BB e S

> & EXAMPLES (knime-guest@http://publig
v 4 LOCAL (Local Workspace)
~ |77 02_BigData Training
~ []1.DB
s [] 1_Data
» [ 2_Exercises
> [ 3_Solutions
v [ 2 Hadoop
s [] 1_Data
» [ 2_Exercises
> 7] 3_Solutions
> [ 4_Examples
~v [ 3 Spark
> [ 1_Data
» [ 2_Exercises
> [ 3_Solutions
> ] 4_Examples

[ = [ =

Copyright © 2017 KNIME.com AG
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Steps

e Problem Definition

* Problem Solution using a traditional Database, Database Nodes, and
KNIME native Machine Learning Nodes

* Moving In-Database Processing from Database to Hadoop Hive
Platform

 Moving In-Database Processing and Machine Learning to Spark

Li d und Creative C Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Today’s Example: Missing Values Strategy

* Missing Values are a big problem in Data Science!

* Many strategies to deal with the problem (see “How to deal with
missing values” KNIME Blog post of 10/21/2014
https://www.knime.org/blog/how-to-deal-with-missing-values)

 We adopt the strategy that predicts the missing values based on the
other attributes on the same data row

 CENSUS Data Set with missing COW values from
http://www.census.gov/programs-surveys/acs/data/pums.html

Copyright © 2017 KNIME.com AG


https://www.knime.org/blog/how-to-deal-with-missing-values
http://www.census.gov/programs-surveys/acs/data/pums.html

CENSUS Data Set

 CENSUS data contains questions to a sample of US residents (1%) over
10 years

* CENSUS data set description: http://www2.census.gov/programs-
surveys/acs/tech docs/pums/data dict/PUMSDataDict15.pdf

e ss13hme (60K rows) -> questions about housing to Maine residents
e ss13pme (60K rows) -> questions about themselves to Maine residents

e ss13hus (31M rows) -> questions about housing to all US residents in
the sample

e ss13pus (31M rows) -> questions about themselves to all US residents
in the sample

Copyright © 2017 KNIME.com AG


http://www2.census.gov/programs-surveys/acs/tech_docs/pums/data_dict/PUMSDataDict15.pdf

Today’s Example: Missing Values Strategy

Database Row Filter . Spark Decision ‘

HttpF 5 Connection
Tree Learner

Spark to Parquet

m
.r'f-rr . D I'ﬂ .—'.
Database Table Database :I.r'r COW is HOT HULL . fix missing values ® Il". [] - ) o -
Selector  Column Fiter , convert a Hive query  and start cow class ) connectto Hive -
. i into a Spark RDD from 0 train on port 14000 to Parquet on Spark
/ ® =N lto KNIME
Database Row Filter park Predictor rk Column Rename Concatenate Spark to Table
| select™from rm puma* Y Hive to Spark Fix Missing Values Spark Column Filter Spn Spa Spa ba
| s513pmetable & pwotp* [
O
® . - ] ° ® ®
COW is NULL ) fix missing values output is pred_cow = ¢ Mode 210 back to KMIME
c?nvert aHive query and start cow class remove cow pred_cow
Hive Con nector."ll into a Spark RDD from 0 Database Conmection
Spark to Hive Table Reader
B i .
[ ]
connect to ) . o
Hive write table back to KMIME
(see instructions for back into Hadoop
Hostname)

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Missing Values Strategy Implementation

 Connect to Data (CENSUS data set)

* Aggregate and join aggregations with original data (various other ETL
operations just for demo)

* Separate data rows with income from data rows with missing income

* Train a decision tree to predict income (obviously only on data rows
with income)

* Apply decision tree to predict income where income is missing
* Update original data set with new predicted income values

Copyright © 2017 KNIME.com AG



Let’s practice first on a traditional Database
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Database Extension

Copyright © 2017 KNIME.com AG
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Database Extension

* Visually assemble complex SQL statements (no SQL coding needed)
* Connect to all IDBC-compliant databases
* Harness the power of your database within KNIME

Connectto In-Database Processing
Database Mo SQL Programming required. Dataha'_.;e o DB Table ar to KNIME
Column Filter Database Connection
Table Writer
/,-f—. Eif .—--.\
Database Table Database / ® , i
SQLite Connector Selector  Column Filter  Database Row Filter rm COW . Database Joiner .
Eif T E:3 ._‘::\ save table to DB
™, p " Database Connection
“ - - - Table Reader

newCensus.sqlite select * from Node 180 COW is not NULL \ Database GroupBy join on sex

s513pme . i S
n e e

® U=
avg age impaort table

far meniwomen inta KMIME

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

* Many dedicated DB Connector nodes available
* |f connector node missing, use Database Connector node with JDBC driver

* JDBCdriver to upload in Preferences -> KNIME -> Databases (“Add File”)

v = Database
> [] Read/Write
w [*7] Connector

Export Data E.J Database Connector

EmirE

.y
- i

Connectto In-Database Processing
No SQL Programming required. Database 0 DB Table or to KNIME
Database Commn Fiter e cormection ;'-';I-I H? Connector
Ll Table Writer ZH Hive Connector
/ =\ /i = | Impala Connector
Database Row Filter rm COW “\\Database Joiner ® EM MySOL Connector
e savetable to DB Ep PostgreSOL Connector
// . D‘“‘""T’:;g?e'::l:?m“ ES SCOL Server Connector
. Database GroupBy i0in on sex » .
N / ! =L 50Lite Connector

=V Vertica Connector

®
. - -
avg age import table [ Manipulation
into KNIME

for menfiwomen

>
> [ Utility

. . . . . . . Open for Innovation ®
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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In-Database Processing

e Database Manipulation nodes generates a SQL query on top of the
input SQL query (brown square port)

* Only Database Query node requires SQL code; all other Database
Manipulation nodes create the SQL query for you

v = Database
> [7] Read/Write
> [T Connector
v [7] Manipulation
EEH Database Apply-Binner

EEH Database Auto-Binner

Connectto *'In-Database Processing Xport Data ey
Database No SQL Programming required. Database DB Table orto KNIME £ 5 Database Column Rename
Column Filter Database Connection =i] Database N B
e Table Writer = atabase Mumeric-Binner
- Y .
/ . N i =[P Database Pivot
Database Table Database / L] 7 B .
SQLite Connector Selector ~ ColumnfFilter  Database Row Filter rm Cow . Database Joiner ® 23+ Database Row Filter
/ m : save table to DB ? Database Cue
PO | B Tae i2 ;
- - . g\ / - - Database Connection =Yt Database Column Filter
" Database Grou By S Table Reader »
newCensus.sqlite select™ from Mode 180 COW is not NULL , P /,f join on sex iy :*T Database Sorter
ss13pme — L “i -
“EErm =7} Database GroupBy

L] = ;
° _ =4} Database Joiner
import table -
avg age '
into KNIME

for menfiwomen

Copyright © 2017 KNIME.com AG

=4 Database Table Creator
=[] Database Sampling

> [ Utility

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

* Writing data back into database
* Exporting data into KNIME
* SQL operations are executed on the database! B

v [77] Read/Write
E-r Database Reader
EI:I Database Table Connector
EE Database Connection Table Reader
EE Database Connection Table Writer

Connect to ¥'In-Database Processing Export Data =D Database Looping
Database Mo SQL Programming required. Database o DB Table or to KNIME : - .
Column Filter Database Connection =t Parameterized Database Query
Table Writ [
. ol a e = » Database Table Selector
S \\\ - > i
Database Table  Database / L - i =+ Database Writer
SQLite Connector Selector Column Filter Database Row Filter / rm COW \\[\)jitj:ase Joiner t bl.t . = - Data ba ce Upd ate
' ' mzm L '—*i'\ _m ] sae e Ex Database Delete
\ Ve ™ Database Connection - .
° ° e ° \\ Database Groupby 2 " Table Reader S Hive Loader
newCensus.sqlite select* from Mode 180 COW is not NULL , P join on sex . -}
ss513pme . ~i =7 Impala Loader
. ® » [] Connector
avg age import table > |:| Manipulation
for menfwomen into KNIME -
» [ Utility

Open for Innovation ®
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Tip

e SQL statements are logged in KNIME log file

ics Platform

File Edit View Mode Help
i~ [z | @ Console AshieQ.C || ffl| § = AR OCOCD OOBE=RAESZLCOO|[#T >
@] ErrorLog Alt+Shift+C, L
& Favorite Modes H
4 KNIME A KNIME Explorer +B_Writi... &3 A 2 01.DB_Conn... A\ 3:01.DB_Conn... A\ 402 DB_InDE... A\ 5: 03_DB_Model... A\ 604 DB_Wniti.. A Node Description 14 = 0
= Il dy MNode Description EEm— Database Connection A .
£ NodeReposi Database Joiner Table Writer Database Connection Table A
3 ‘t ! ode Repository = . Reader
" - - - - Database Table
3 % E o= Outline Alt+Shift+Q, O H \\\ or
> A .
5 AL Other... Alt+Shift+CQ, G Database GroupBy - L] L Opens a database connection based on the input
Reset Perspective... Lot te Connect Database Table 1w " inner join on income create table seffings and reads the entire data table from the
< § e Lonnector Selector L add average value depending AnalyzedAdult “ .
), Quick Node Insertion... Ctrl+Space e 10 NAEE e 3 database into KNIME.
group
. 4', [ ] selectthe new table . .
£ Node [ Open KNIME log calculate average values Decision viaflowvariable Dialog Options
R o= [ L] for the 2 income groups Tree Learner it Use database row id
dult data set select Database Connection -
S a
> Hylo " db dult Da Filter T or O If enabled the KNIME row id is based on the row
< ) . tabase Row able Read = m ) )
> #* Manipulation table e id returned from the database. Aninternal
> Q Views i m '—’ N, counter is used to generate the row id if the
> @ Analytics "x_\ option is disabled. If you encounter a duplicate
> & Database v ] i - R i - _ . DNecision Tree ¥ key exception disable this option. This is Vv
= L < = caused by a faulty implementation of the used
knimelog 21 [ Console
B LEu Me Lh e me g o+ e+ umAiin. PUA L e o+ WAL« GUAASe L ¢ Me Sl S ¢ LAl AMLA L e | Maiie .
2016-02-01 10:10:54,370 : DEEBUG : ENIME-Worker-25 : Database Writer : Database Writer : 0:188:178 : Configure succeeded. (Database Writer)
0le-02-0 0:10:54, 1 DEEUG : ENIME-Worker- 1 DatabaseDriverLoader : Database lable Selector : U:l8c5:l7/9 : Database driver org.sSglite.JDSL retrieved Lrom driver pap
2016-02-01 10:10:54,371 : DEBUG : ENIME-Worker-25 : DEReaderTmpl Database Table Selector : 0:188:17% : Executing 5QL statement as executefuery: SELECT * FROM model
o R e : v
< *
| Tmofieosm [T

. . - - . . . Open for Innovation @
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Database Port Types

Copyright © 2017 KNIME.com AG
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Database Port Types

Database Connection Port (brown)
e Connection information
* SQL statement

Database Table
Database Connector Selector
[ L
Database Connection Ports can
be connected to
Database JDBC Connection Port (red) Database JDBC Connection Ports
* Connection information but not vice versa

Open for Innovation ®
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Database JDBC Connection Port View

Database Table

Copyright © 2017 KNIME.com AG

Database Connector Selector

i g o &

+
]

S

A % G

Configure..,

Execute

Execute and Open Views
Cancel

Reset

Edit Mode Description...
Mew Workflow Annotation
Collapse into Meta Mode

Compare Modes
Show Flow Variable Ports

Cut
Copy
Paste
Undo
Redo
Delete

F&

F7
Shift+F10
F9

F2
Alt+F2

Database JDBC Connection - 2:23 - PostgreSQL Conn.. — ©

File
Connection } |Flow Variables|

Database Driver: org.postgresgl.Driver

Database URL:
jdbc:postgresqgl://182.168.56.111:5432/

User Name: knime

Database Type: postgresgl

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database Connection Port View

I -2 - - O3 *
Da - Database Connection - 242 - Database Table Selector(... -
Database Connector Selector Eile
- ' Table Preview | Connection I Spec - Columns: 5 | Flow 'u'ar1'ab|v25|
® = | Cache no. of rows: | |1UIIJ |
Configure... Fé Row ID D sepalle...| D sepalw...| D petalle... | D petal wi...| § dass
Execute F7 Row0 5.1 3.5 1.4 0.2 Iris-setosa A
B Execute and Open Views Shift+F10 Rowl 4.9 3 1.4 0.2 Iris-setosa
O C | Eg Row2 4.7 3.2 1.3 0.2 Iris-setosa
ance
Row3 4.6 3.1
g 5 - O3 X
BH Reset Fa Rond c TS Database Connection - 2142 - Database Table Selector(... -
=  Edit Node Description... Alt+F2 e 24 33 File
Rowa 4.6 3.4 : s
=l MNew Workflow Annotation Row? 5 3.4 | Table Preview |: Connection i Spec - Columns: 5 | Flow 'I.I'an'able5|
Collapse into Meta Node ol i 2.2 Database Driver: org.postgresgl.Driver
Row3g 4.9 3.1
g? Compare Modes Row10 5.4 3.7
Rowill 4.8 3.4 Database URL:
Show Flow Variable Ports Row12 4.3 3 jdbc:postgresgl://192.168.56.111:5432/
of  Cut
Copy User Name: knime
Paste
Database Type: postgresgl
<) Undo
" Red -
= SQL Statement: Copy SQL statement
¥ Delete SELECT * FROM iris \ /—4
Database JDBEC Connection Lt
R | Copy SOL to dipboard |

. . - - . . . Open for Innovation @
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Connect to Database and Import Data

Open for Innovation ®
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Database Connectors

* Dedicated nodes to connect to specific Databases
— Necessary JDBC driver included

— Easy to use
— Import DB specific behavior/capability

* Hive and Impala connector part of
the commercial KNIME Big Data Connectors
extension

* General Database Connector
— Can connect to any JDBC source

— Register new JDBC driver via
File -> Preferences -> KNIME -> Databases

Copyright © 2017 KNIME.com AG

Connectors

MySQL Connector

(80 |

Postgre SGL
Connector

(80 |

SQLite Connector

(88 |

Database Connector

(o0 |

. . - - . . . Open for Innovation @
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Database Connector node

Dialog - 0:131 - Database Connector(Ora.. — © Dialog - 0:131 - Database Connector(Ora.. — &
File File
Connection settings ﬂnduanced | Flow Variables | Memory Policy | | Connection settings| Advanced | Flow Variables | Memory Policy |
Connection Database Type | <based on database URL = W
Database driver |orade.jdbc.[]radEDn'ver W | default ~
Database URL |jdbc:orade:min:ﬂ@dbSeruer: 1521:%E W | hivelz
impala
— Database type s
. . sqli
() Use credentials defines SQL dialect | [15

(@) Use username & password

sername |kr1ime |

Password |nn. |

Timezone correction

(") Mo correction {use UTC) (@) Use local timezone

() Use selected timezone |Europe,ﬂ3erlin

Misc
Allow spaces in column names

[] validate connection on dose

[] Retrieve metadata in configure

| oK | | Apply | ‘ Cancel | 0K - Execute ‘ | Apply | | Cancel |

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Register JDBC Driver

ﬁ Preferences

type filter text Databases =l =R
> Ant “ Let's you load additional databl Regijst ingle iar fil set other database
egister singie jar rie
» Data Management related preferences, JDSC driver? J
’ Eerlneral List of loaded database driver :
» Help : :
CAKNIMBVDBC\UCanAccess-3.0.3-bin\loader\ucanload.jar .
> Install/Update C:\Users\koetter\Downloads\RedshiftDBC41-1.1.10.1010 jar Add file
> lava C:\Users\koetter\Downloads\azureDB\sqljdbc_6.0\enu'sqljdbcd2 jar :
v KNIME CAENIMEVDECO\EXASelution_JDBC-5.0.14exajdbc.jar Add directory
> Chemistry CAKNIMEJDEC\db2\db2jccd.jar
Databases C:‘-LKNIME"-L_IDEC‘&uracIE‘-}ujdtjcz.jir o ~ Remove
Deeplearning4) Inte CAKNIMBJDBEC \phoenix, t.jar .
o . . Up
Erlwood Authentical Register new JDBC driver
Erlwood Web Viewel with companion files Down
Generic KNIME Med
Groowvy Scripting Timecout for database operations (in seconds) 1800
» HC5-Tools v
| tion ti tf PPy
Open KNIME and go to lncrease cionndect |ck))n Imeou t.OI'
. ong runnin atabase operations
File -> Preferences & & p. Cancel

Open for Innovation @
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Dedicated Database Connectors

 MySQL, Postgres, SQLite and generic connectors.

* Propagate connection information to other

DB nodes

+v = Database

> [T Read/Write

v [ Connector
EJ Database Connector
=H Hive Connector
= | Impala Connector
EM MySCL Connector
Ep PostgreSCL Connector
E L 50Lite Connector
=V Vertica Connector

» [ Manipulation

> 7] Utility

Copyright © 2017 KNIME.com AG

SQLite Connector

A\ Dialog - 0:8 - 50Lite Connector

File

Connection settings  Flow Variables Job Manager Selection  Memory Policy

My SQL Connector

Path

|C:'!,bem|:|\da135ets.sqlite

v| Browse...

Timezone correction

(") No correction {use UTC) (@) Use local imezone

() Use selected timezone |EL.rope,"Ba'i1 I

Misc
[+] Allow spaces in column names

[] validate connection on dose

[+] Retrieve metadata in configure

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

A% Dialog - 0:8 - MySQL Connector

File

Job Manaaer Selection
Connection settings

Flow Variables

Memarv Policy

Connection
Hostname

Port

|dbserver

v 3308l2

Database name

|kr1in'|e

Authentication
() Use credentials

@ Use username & password

Username |Imime

Password |ooo.o

Timezone correction

(C) Mo correction (use UTC) (@) Use local imezone

() Use selected timezone |Euope;'Eeri'1

Misc
[] Allow spaces in column names
[[] validate connection on dose

[+] Retrieve metadata in configure

| ok || Apply | Cancel

|

§ Open for Innovation ®




Workflow Credentials — Usage

Dialog - 0:131 - Database Connector(Ora.. — B
File

Connection settings | Advanced | Flow '.Fan'ablesl Memary Policﬂ

* Replaces username and Corecion

. Database driver |orade.jdbc.DradEDriver v |
p a S SWO rd fl e | d S Database URL |jdbc:nrade:min:ff@dbSErver:1521:xE W |
Authentication

e Supported by several nodes ® s ceden

that require login credentials S —

Username |knime |

J— DB Connecto rS Password | ----- |

Timezone correction

— Remote file system connectors Oo corecon = UTC). @ Uoelo e

(") Use selected timezone |Eur0pefBerIin

Allow spaces in column names

—_— [] validate connection on dose
LN ]

[] Retrieve metadata in configure

| 0K - Execute | | Apply ‘ | Cancel |

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Workflow Credentials - Definition

Mew KMIME Workflow...
Mew Workflow Group...

Import KMIME Worlflow...
Export KMIME Workflow...

* Workflow needs to be open

Delete...

Rename...

@ =% bk 20

* Right mouse click on workflow
R Configure...
in KNIME explorer opens -
Cancel execution
context menu

Reset

i O

CuickForm Execution...

 (Click on Workflow Credentials... Workfiow Credential.

Warkflow Variables...

%,

Edit Meta Information...

I

Refresh

Copy Location b

[0
=3

Compare

Run as workflow test

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

i o A

Licensed under a Creative Commons Attribution-Noncommercial-
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Workflow Credentials - Definition

Workflow Credentials... - =

H A x
Edit Credentials for Worlflow '01 Connect’, Add/Edit Credentials -
) Credential |dentifier: | myCredential |
Mame Lagin Password -
User Login: | knime |
_-m |
User Password: | T |
| ok || Cancel |
oK || Cancel |

I
d
I

* You can define multiple Herkfiow Credentias:

Edit Credentials for Worlflow '01 Connect’,

credentials for different N logn Peswon
myCredential  knime i
databases

oK || Cancel

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Workflow Credentials — Open Workflow with Credentials

* Shows Workflow Credentials when workflow is opened
* Double click on entry to set password

Workflow Credeials.. - =

Edit Credentials for Workflow '01 Connect’. Add/Edit Credentials [N
i Credential |dentifier: |m1.rsqICredentials |
Mame Lagin Password
‘myCredential  knime <not set> I > User Login: | knime |
User Password: | | |
oK || Cancel |
Ok |  Cancel |

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Credentials Input Quickform Node

Credentials Input
MySQL Connector

a, ¢

* Will replace workflow credentials B,

* Works together with all nodes that support

A\ Dialog - 5:8:0:6 - Credentials Input

workflow credentials

Contral  Flow Variables  Job Manager Selection  Memory Policy

Label: MySQL DB credentials:

Description: Please enter your MyS0QL credentia

1s.

A\ Dialog - 5:8 - Wrapped Node with Credent... — O

Wrapped Node with - demwd: [
Credentials Input HdemDidog: [

QuickForms  Flow Variables  Memory Policy  Job Manager Selection

Variable Name: |nodeMysqICredenﬁaIs |
. MySQL DB credentials: [] change Parameter Name: |nodeMysqICredenﬁaIs |
Username |knime Username: |Imime |
Password (esese
. Password: | ..... |
[:-trl+ d[lUI]IE C“Ck [#] Prompt user name in sub node dialog/wizard
t[' | g k: I ns | dE oK | | Apply | | Cancel | [[] Save password in configuration {weakly encrypted)

[] Use KNIME Server Login (when run on server)

Ok || Apply || Cancel |

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Database Table Selector

* Takes connection information and constructs a query

Dialog - 2:2 - Database Table Selector - ©
* Explore DB metadata »
ile
() Q Settings | Flow 'I.I’ariablesl Memary Policy
OUtpUtS a S L query Database Browser SQ'LSEteme'nt
Fetch Metadata SELECT * FROM adult
v = Database )
v [77] Read/Write o adult
E-r Database Reader
EI:I Database Table Connector
EE Database Connection Table Reader
EE Database Connection Table Writer Flow Variahle List
E:I Database Looping $ knime.workspac A
E » Database Table Selector
=+ Database Writer
® ¢ Datsbase Update Database Table
®x Database Delete Database Connector Selector y
= b Hive Loader < s < 5
» [ Connector
» [ Manipulation
. ] Utility - . OF - Execute | | Apply | | Cancel | @

Open for Innovation ®
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Database Connection Table Reader

* Executes incoming SQL Query on Database

e Reads results into a KNIME data table

Database Table Database Connection
SQLite Connector Selector Table Reader

L e s

s

&8

.s

Database Connection Port KNIME Data Table

Open for Innovation ®

. Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Section Exercise — 01_DB_Connect

* Connect to the database (SQLite) newCensus.sqglite in folder 1_Data

— Use SQLite Connector (Note: SQLite Connector supports knime:// protocol)

* Explore DB metadata
e Select table ss13pme (person data in Maine)
Import the data into a KNIME data table

Optional: Create a workflow credential and use it in a MySQL Connector instead of user name and
password. Create a Credentials Input node and use it in another MySQL Connector instead of user name
and password.

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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In-Database Processing

Copyright © 2017 KNIME.com AG
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Query Nodes

Manipulation
Database Database

) Fi |te r rOWS a n d COI u m n S Column Filter Column Rename Database Pivot

— W m - E:lm  E:ER

 Join tables/queries : o o

Database GroupBy
* Extract samples L
Database Row Filtnta-[;’z ® - xD\fltahase Joiner
* Bin numeric columns  om@am Duabese oy
N\ e
* Sort your data .
¢ Write your Own query Database Sampling Hun?:?clfg‘i&:ner Database Sorter

—IEHI—IEEH._. mztm

* Aggregate your data .

Database
. Apply-Binner
Database Query PP
_. =
m:’m = .
[
[

License! d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Data Aggregation

Rowid Group Value Rowid Group Value
rl M 2 | > rl+r3+r6 M 8

r2 F 3 r2+r4+r5 F 15

r3 M 1

rd F 5

r5 F 7

ré M 5

aggregated on “Group” by method: sum(“Value”)

Open for Innovation ®
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Database GroupBy

Dialeg - 2:142 - Database GroupBy (average AGEP) — | >

* Aggregate to summarize data |

Settings  Description  Flow Variables  Job Manager Selection  Memory Policy

Groups  Manual Aggregation  Pattern Based Agoregation  Type Based Agoregation
- Group settings
- Available column(s)

- Group column(s)

Column(s): | || Search | - Column(s): | ” Search
[ select all search hits [] select all search hits

add all == J cex

rt L
seriaino

sporder

st

pwatp

agep

at

citwp05

dtwp12

cow citwp3

ddrs

dear

deye w0

Database GroupBy

< < FEMOVe

-~ EErE

i
a

<< remave all

| | | e | e | e e e | e | T

Advanced settings

Column naming: | Aggregation methed (column name) - | [+] Add COUNT{®)  column name: |CDUNT[*}| |

. . . . . . . Open for Innovation ®
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database GroupBy — Manual Aggregation

Dialog - 2:142 - Database GroupBy (average AGEP) — O x
File

Settings  Description  Flow Variables  Job Manager Selection  Memory Policy

Group4 Manual Aggregation  Battern Based Aggregation  Type Based Aggregation

~ Aggregation settings
Available columns Select To change multiple columns use right mouse didk for context menu.
S rt _ = Column Aggregation {dick to change) Parameter
: serlatljnu i AVG B3
| :{Eor er I agep T Edt
I pwatp counT
I ct MAX
| citwpds M
| avoos

P TOTAL

| cow
| dear
| o
| dout
I dphy
| drat
| dratx
| drem ]

Advanced settings

Column naming: |Aggregaton method (column name) | [+] Add COUNT(*)  column name: |CDUNT{*] |
/
Returns number of rows per group oK | Apply | Cancel | (2
|

Copyright © 2017 KNIME.com AG
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Database GroupBy — Pattern Based Aggregation

Settings | Description | Flow 'u’anatﬂesl Memary Poljr_yl

| Groups | Manual Aggregaﬁorl Pattern Based Aggregation | Type Based Aggregation |

~ Aggregation settings

To change multiple columns use right mouse dick for context menu.

Search pattern {double didk to change) RegEx Aggregation (dick to change) Parameter
custom

Tick this option if the search pattern is a
regular expression otherwise it is treated
as string with wildcards (** and '?")

- Advanced settings

Column naming: |Agg.regaﬁon method (column name)  w | Add COUNT(*  column name: |CDL.INT{*} |

| OK - Execute | | Apply | | Cancel | )

Copyright © 2017 KNIME.com AG
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Database GroupBy — Type Based Aggregation

Settings | Description | Flow 'u’ariatﬂesl Memary Polir_yl

Matches
all columns

\

Matches
all numeric
columns

Copyright © 2017 KNIME.com AG

vi

| Groups | Manual Aggregation | Pattern Based Aggregation | Type Based Agaregation

/| | IntCel |

~ Aggregation settings
Available data type Select To change multiple columns use right mouse dick for context menu,

B BooleanCel Data type Aggregation {dick to change) Parameter

7 DataCel D DoubleCel Vi
@ DateAndTimeCell D

E DoubleCell

add == |

{«) ListCell (Collection of:
L LongCell |
(=) SetCell (Collection of:
5 StringCell |

add all == |

<< TEMave | %

| << remove all |

- Advanced settings

Column naming: |Aggregaﬁon method (column name)  w | Add COUNT(*  column name: |CDL.INT{*} |

| OK - Execute | | Apply | | Cancel | )

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database GroupBy — Aggregation Method Description

Setﬁngsl Description | Flow 'u'an'ablesl Memory P'oliq'|

REGE_INTERCEPT s
The function regr intercept(y. X) returns the v-intercept of the least-squares-fit linear equation datermined by the
(X, Y) pairs.
REGE_R?
The function regr r2(Y, X) returns the square of the correlation coefficient.
REGE_SLOPE
The function regr_slope(Y, X) returns the slope of the least-squares-fit inear equation determined by the (X, Y)
pairs.
REGER_S5XX
The function regr sxx(Y, X) refurns the 'sum of squares' of the independent variable (sum(X"2) - sum(X)"2/N).
REGR_S5XY
The function regr_sxv(Y, X) returns the 'sum of products' of of independent imes dependent vanable (sum(*Y) -
sum(X) * sum(Y )N
REGE_5YY
The function regr_svy(Y. X) returns the 'sum of squares' of the dependent variable (sum(Y"2) - sum(Y )"2/N).
STDDEV_POP
The function computes the population standard deviation, respectively, of the input values. The function evaluates
all input rows matched by the query and is scaled by /N
STDDEV_SAMP
The function computes the sample standard deviation, respectively, of the input values. The function evaluates all
input rows matched by the query and is scaled by 1/(N-1)
STRING_AGG v

| OK - Execute | | Apply | | Cancel | (7

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation __©
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Database GroupBy — DB Specific Aggregation Methods

Column Aggregation {dick to change) Parameter
D AVG

D sepal width | Edit
D petal length COUNT | Edit
D petal width GROUP_CONCAT

5 id IMax

D sepal width I

D petal length SLIM

S id TOTAL | Edit
§id custom | Edit
D petal lenagth GROUP_COMCAT Edit

SQlite: 7 aggregation functions

Copyright © 2017 KNIME.com AG

Column Aggregation (dick to change) Parameter
D f ARRAY AGG

D sepal width -

D petal length AVG
D petal width CORR
D sepal length COUNT
D sepal width COVAR_POP
D petal length COVAR_SAMP | Edit |
D petal width Max

D sepal length MIM v

D sepal width REGR_AVGYK

D petal length REGR_AVGY

D petal width REGR_COUNT

D sepal length REGR._IMTERCEFT

D sepal width REGR_R2Z

D petal length REGR_SLOPE

D petal width REGR_SXX

O sepal lenath REGR SXY

PostgreSQL: 25 aggregation functions

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database GroupBy — Custom Aggregation Function

Dialog - 2:142 - Database GroupBy (average AGEP) - O >

File

Settings  Description  Flow Variables  Job Manager Selection  Memary Palicy

Groups Manual Aggregation | Pattern Based Agoregation  Type Based Agaregation

~ Aggregation settings
Available columns Select To change multiple columns use right mouse dick for context menu.

St £ Column Aggregation {dick to change) Parameter
| serialno

sporder
st

pwatp
add ==
agep

at . . .
Aggregation Settings ot
citwp05

citwp12
oW [Funch'on: | AVG(#COLUMN_NAME# + #SECOND_COLUMN_NAME %) |] Reset |

ddrs
dear

gD
agep

Result column name: |CUSTDM |

al L) Lo

deye <
dout
dph
it o || coel | (@]

dratx

Ar e

Optional second column: | | jwmnp v | Add place holder |

Advanced settings

Column naming: |Aggegahon method {column name) -~ | [+] Add COUNT(*)  column name: |CDUNT{*}| |

oK || Apply || Cancel | (D)

Copyright © 2017 KNIME.com AG
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Joining Columns of Data

A% Data read from Database - ;3 - Database C...

File File
i Table "database” - Rows: 4! Spec - Columns: 4 Properties  Flow Variables J Ol N by |d i Table "database” - Rows: 6 Spec - Columns: 4 Properties  Flow Variables
Row ID I | id | age 5 sex $ income Row ID I | id I | =ge 8 occupa... | § income
Row0 11 1 Male <=50K RowD 1 41 Other-service |<=50K
Rowl |3 19 Male = =50K Rowl i 44 Sales <=50K
Row2 6 34 Female «=50K Row2 4 64 Transport-m... |<=50K
Row3 3 22 Male <=50K Row3 5 50 Craftrepair | >50K
. Rows |6 34 Other-service |<=50K
Left Table Inner Join Rows5 7 3 Other-service |<=50K

A% Output data - 2:12 - Column Resorter X ng ht Table

Eile

Table "default”™ - Rows: 2 Spec - Columns: 8 Properties  Flow Variables

FowID | | id | age | § income | § sex } id{#1) | } age(£1) | § income (#1) | § occupation

Rowd |1 41 <=50K Male 1 41 <=50K Other-service
Rowl |5 34 <=50K Female |5 34 <=50K Other-service RI g ht O uter Join
Left OUter JOI n A Output data - 2:21 - Column Resorter
A% Output data - 2:15 - Column Resorter File Missing values in the
File M|ssing Values in the Table "default™ - RD{ Ieft table. bes Flow Variables
Table “default™ - Rows: 4 Spec - Columns: 8 Properties  Flow Varia right table. RowID | jid | | age | § in::olf /5ex | | id{#1) | | 2ge (#1) | § income (#1) | § occupation
; _ : — - Rowd |1 41 <=50K | Male 1 41 <=50K Other-service
RowID | | id | | age | § income | § sex | | id(¥D) [ | age(¥D) | §inf 1|8 occupation Rowd |6 34 <=50K )/ [Femae & 34 <=50K Other—service
Fowd 1 41 <=50K Male 1 41 =50 Other-service Rowl |7 B 2 Fl 2 44 ==50K Sales
Fow2 & 34 <=50K Female |[& 34 < =501 Other-service Row2 |7 E E Fl 4 64 «=50K Transport-moving
S 13 <=S0K  |Male |7 i ? ? Row3 |? ? ? ? 5 50 50K Craft-repair
L 22 <=S0K_ |Male |7 i ? ? Rows |? ? ? ? 7 38 <=50K Other-service

Copyright © 2017 KNIME.com AG
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Joining Columns of Data

A% Data read from Database - ;3 - Database C...

File File
i Table "database” - Rows: 4! Spec - Columns: 4 Properties  Flow Variables J Ol N by |d i Table "database” - Rows: 6! Spec - Columns: 4 Properties  Flow Variables
Row ID I | id | age 5 sex $ income Row ID I | id I | =ge 8 occupa... | § income
Rowd i 41 Male <=50K Rowd 1 a1 Other service |<=50K
Rowl |3 19 Male = =50K Rowl 2 44 Sales <=50K
Row2 5 34 Female <=50K Row2 4 64 Transport-m... | <=50K
Row3 3 22 Male <=50K Row3 5 50 Craftrepair | >50K
Rows |6 34 Other-service |<=50K
Left Table Rows [7 38 Other-service |« =50K

Full Outer Join Right Table

Y Output data - 2:29 - Column Resorter

File

Table "default” -Rows: 8 Spec - Columns: 8 Properties  Flow Variables Missing values in the
Row ID I j id || age | § income | § sex | | id (1) | | age (#1) | § income (#1)| § occupation right table.
Rowd |1 41 <=50K Male |1 41 <=50K Other-service
Row? |3 19 «=50K Male B B ? ? )
Rowd |6 34 «=50K Female |5 34 =50k Other-service
Rows |3 22 <=50K Male ? ? ? ?
R ? ? ? ? 2 a4 <=50K Sales

Lo i owd |7 ? ? ? 4 54 <=50kK Transport-moving
Missing values in the Row3 |7 ? ? ? 5 50 >50K Craft-repair
left table. Row5 |? ? ? ? 7 33 <=50K Other-service

Copyright © 2017 KNIME.com AG
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Database Joiner

e Combines columns from 2 different tables
* Top port contains “Left” data table

* Bottom port contains the “Right” data table

Database Table
Selector

SQLite Connector | Database Joiner
o0 | :

f -
2 m
'_‘ _ Database Table m-

om N\ Seecor Y Oom

Open for Innovation ®
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Joiner Configuration — Linking Rows

File

Dialog - 2177 - Database Joiner {inner join)

Joiner Settings | Column Selection  Flow Variables  Job Manager Selection  Memaory Palicy

Join Mode
Joinmode | fnner Join »
Joining Columns
(®) Match all of the following () Match any of the following
Top Input (left' table) Bottom Input (right' table)

| SERIALNO

| serialno

Values to join on.
Multiple joining
columns are allowed.

Copyright © 2017 KNIME.com AG
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Joiner Configuration — Column Selection

Copyright © 2017 KNIME.com AG

Columns from left
table to output table

Columns from right
table to output table

Dialog - 2:177 - Database Joiner (inner join) — O X
File
Joiner Settings Folumn Selection Iﬂow Variables  Job Manager Selection  Memory Policy
Top Input (left' table)
Exclude Select - Incude
e E—— P E—
[] select all search hits [ select all search hits
5 n o 5
| PUMAOO | SERIALNO ’/
| PUMAID | DIVISION g ’/\
}sT | REGION il
| ADMHSG | WGP
| ADJINC I P
I werp1 i v
| wGTP2 W | ACR W
[] Always indude all columns
Bottom Input (right’ table)
Exclude Select Indude
Column(s): I:I Search R Column(s): l:l Search
Select all search hits Select all search hits
add all >> It ~lll LA
serialno |/’ A
sporder -
<< remove
st
pwgtp
agep
<< remove all dt
citwp05 w
[] Always indude all columns
Duplicate Column Handling Joining Columns Handling
(O) Filter duplicates
() Don't execute [] Remove joining columns from top input (left’ table)
(®) Append suffix (automatic) [~] Remove joining columns from bottom input Cright' table)
O Append custom suffx

o
=

Apply | | Cancel |

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database Row Filter

e Filters rows that do not match the filter criteria

 Use the IS NULL or IS NOT NULL operator to filter missing values

Database Table
SOLite Connector Selector

Copyright © 2017 KNIME.com AG

Database Connection
Database Row Filter Table Reader
Coeme e
| ®
income is null

Dialeg - 2:143 - Database Row Filter (COW i...

File

a

Row Filter  Flow Variables  Job Manager Selection  Memory Policy

Pt

Column

| serigne

Operator

IS NOT MULL -~
< ~
==

Value
=

| |pETweEEN N

LIKE

M
IS MULL

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

e Sorts the input data by one or multiple columns

Dialog - 2170 - Database Sorter (descending)  — O ot
File
Sorting Filter Flow Variables  Job Manager Selection  Memary Palicy
Sort by
Database Table Database Connection 0O | ,
- agep b Ascendi
SQLite Connector  Selector Database Sorter Table Reader O Ascanding
(@) Descending
Add columns
[ ] » [ L =
1 new columns
ok | Apply || Cancedl | (D)

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
Copyright © 2017 KNIME.com AG KN I M




Database Query

* Executes arbitrary SQL queries

e f#itable# is replaced with input query

Dialog - 2:171 - Database Query(top 10) - B

File

Settings | Flow Variables | Memory PD"'E‘I|

_ Database Table zu:::au?;kiic A SSE?IL.E:S;E‘TE:';DH stableg LIMIT 10
S$QLite Connector Selector Database Query

0K - Execute | | Apply | | Cancel | (7

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Section Exercise — 02_DB_InDB_Processing

From tables ss13hme (house data) and ss13pme (person data) in
database newCensus.sqlite

e join ss13hme and ss13pme on SERIALNO. Remove all columns named
PUMA* and PWGTP* from both tables.

* filters all rows from ss13pme where COW is NULL and where COW is
NOT NULL

e calculate average AGEP for the different SEX groups
* For all tasks, at the end load data into KNIME

Optional. Sort the data rows by descending AGEP and extract top 10 only.
Hint: Use LIMIT to restrict the number of rows returned by the db.
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Predicting income values with KNIME

Copyright © 2017 KNIME.com AG
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Section Exercise — 03_DB_Modelling

— Train a Decision Tree to predict the income where COW is not null
— Apply Decision Tree Model to predict income where COW is missing (null)

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Write/Load Data into a Database

Copyright © 2017 KNIME.com AG
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Database Writing Nodes

Read/Write Database Connection

Table Reader i
Database Looping

f

e Create table as select

.

Load data into KMIME _—

* Insert/append data Database Connection

Table Writer

 Update values in table

i

Create db table as select

* Delete rows from table T etor Database Virer
e s

Select the table Insertfappend data to db table
to work with Database Update

»

Update values in db table
Database Delete

»

Delete rows from db table

. Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Database Writer

File Reader

e \Writes data from a KNIME data table }

directly into a database table -
SQLite Connector

M

|Dntnh&5:e Writer

Dialog - 2:173 - Database Writer - B Dialog - 2:173 - Database Writer = B Dialog - 2:173 - Database Writer = B
File File File

Settingsl SQL TWESI Advanced I Flow '.r'ariablesl Memory P""CY| Seth'ngs‘ sQL TYD‘?-5|| Advanced I Flow Van'ablesl Memory Poliqr| Seth'ngsl SQL Types | Advanced | Flow Variables I Memory Pohcyl
Table Mame Batch Size:
|edumﬁon | 5 education |varchar{255}| |

Append Data ) ) 1

[]... to existing table (if any!) Insert null for missing columns | education-num ||r1teger | I n C re a S e b atc h S I Ze fo r

A better performance
Append to or |—
OK - Execute | | Apply d ro p eXiSti ng OK - Execute | | Apply | | Cancel | | OK - Execute | | Apply | | Cancel |
table
. J
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Database Connection Table Writer

* Creates a new database table based on the input SQL query

Database Table Database Connection
SQLite Connector Selector Database GroupBy Table Writer
W B e @
.8 | o0 | o0 | .8 |
Create table
as SELECT...

Open for Innovation ®
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Database Update

Dialog - 3:162 - Database Update (update the) - O *
File

Settings  Advanced Flow Variables Job Manager Selection  Memory Policy

* Updates all database records that match |[==

Select SET Columns

th e u pd ate Crite ria ® Manual Selection (O Wildcard/Regex Selection (0) Type Selection

Exdude Select - Indude

File Reader Normalizer o[ S ] ; cumr:| I

[ select all search hits [ select all search hits

+ + .l_ fasip ~ addall >> 5 cow |
R fesp
. fwagp

o o s Columns to update
Dﬂtﬂlﬂﬂﬂ mﬂtﬂ ﬁ.\urkpp << remove all

S$QLite Connector I froep v |

(®) Enforce exdusion () Enforce indusion
Select WHERE Columns
(®) Manual Selection () Wildcard/Regex Selection () Type Selection

. Exdude Select - Include |

- o[ | sew | 5 comno: o | s |

_ _
[ select all search hits [ select all search hits Columns that
= rt ~ _add all>> serialno e e

lD|ang—2:162—DatabaseUpd_ - B S e e e |dent|fy the records
Fl"e S oo to update

Settings vance low Variables | Memory Policy | dt

Batch izes | ctuptz |
Increase batch size for ] Offreede © Enirceincsn
oKk becute | [ Apply | [ Conca é| better performance o e Ee

Open for Innovation ®
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Database Delete

File Reader Row Filter

G

Dialog - 0:168 - Database Delete - O SQLite Connector Database Delete

File
Settings | Advanced I Flow Van'ablesl Memory Poliqr| '

 Deletes all database records that match the values
of the selected columns

.._

. t|+

Table Name
adult . -
Select WHERE Columins
(®) Manual Selection () Wildcard/Regex Selection () Type Selection
r Exdude Select - Incude
Column(zs): | " Search | add == Column(s): | ” Search

[ select all search hits [] select all search hits

| age A add all >> | person-d Dialog - 0:168 - Database Delete - =
5 workdass

Fil
| frlwgt ile

§ education Sl -Iﬁ‘ : .
| education-num m vanced | Flow '-’anablesll’"'lernorvPohcvl

5 marital-status )

occunation << remove all Batch Size: =
§ rerch . Increase batch size for ]
(®) Enforce exdusion (") Enforce inclusion better performance

OK - Execute | | Apply | | Cancel | OK - Execute | | Apply | | Cancel |
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Utility

* Drop table

Utility
— missing table handling Database Drop Table
. —HEE:| n
— cascade option -

missing table handling Execute queries

* Execute any SQL statement e.g. DDL andcescade opion | separated by ;

Executor and new line
* Manipulate existing queries "l m
(a8 |
execute DDL
statements
Java Edit Variable |~ - Mect
SQL Extract
T
(e |
(ee | EE. execute
exdract manipulate manipulated
query
query query
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Section Exercise — 04_DB_WritingToDB

* From tables ss13hme (house data) and ss13pme (person data) in database
newCensus.sqlite, after joining, filtering, aggregation, prediction, timestamp
creation and model conversion from PMML to table cell:

e write the original table to ss13pme_original table with a Database
Connection Table Writer node ... just in case we mess up with the updates in
the next step

* update all rows in ss13pme table with the output of the predictor node,
that is all rows with missing COW value with the predicted COW value, using
column SERIAL NO for WHERE condition (SERIAL NO uniquely identifies each
person). Check the UpdateStatus column for success.

Optional: Write the learned Decision Tree Model and the timestamp into a new table named "model
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Let’s try now the same with Hadoop
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A quick Intro to Hadoop
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Apache Hadoop

* Open-source framework for distributed storage and processing of large
data sets

* Designed to scale up to thousands of machines
* Does not rely on hardware to provide high availability
— Handles failures at application layer instead

* First release in 2006

— Rapid adoption, promoted to top level Apache project in 2008
— Inspired by Google File System (2003) paper

 Spawned diverse ecosystem of products
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Hadoop Ecosystem

Access HIVE

Processing MapReduce Tez Spark
Resource

Management YARN

Storage HDFS

Copyright © 2017 KNIME.com AG
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HDFS

| HIVE |

* Hadoop distributed file system [ ][ 7oz ][ sparc ]

. . . | YARN |

e Stores large files across multiple machines | Fibrs |
File File (large!)

BABENEENE B

\ DataNodes
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HDFS — NameNode and DataNode

* NameNode e DataNodes
— Master server that manages file — Workers, store and retrieve blocks
system namespace per request of client or namenode
* Maintains metadata for all files and — Periodically report to namenode

directories in filesystem tree that they are running and which

e Knows on which datanode blocks of blocks they are storing

a given file are located

— Whole system depends on
availability of NameNode

Li d und Creative C Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Reading Data from HDFS

.

)L open _’[ Distributed |
FileSystem |
HDFS Client | 3:read
------ FSData
g ) Siclose _-:[ InputStream
] ~
\ Client node )

Copyright © 2017 KNIME.com AG

1
1
|
1
1
1
1
h 4

4: read

4 )
DataNode

\_ J

)\

2: get block locations

~ 5: read

4 )
DataNode

\_ J
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HDFS — Data replication and file size

File 1
Data Replication (o ]
* All blocks of a file are stored as :
|
sequence of blocks .
_ , ——\ N\ )
* Blocks of a file are replicated for || NameNode n1 B1 ni B2 nl
fault tolerance (usually 3 0 Y| | ( | |( :
. B1 n2 B1 n2 B2 n2
replicas) X J| L )| L )
— Aims: improve data reliability, B3 n3 B2 n3 B3 n3
availability, and network % 3 |7 |7 4
bandwidth utilization U "L "1 1L i

. . . . ial-Share Alike license Open for Innovation L
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HDFS — Access and File Size

e Several ways to access HDFS data File Size
— FileSystem (FS) shell commands * Hadoop is designed to handle
* Direct RPC connection fewer large files instead of lots of
* Requires Hadoop client to be installed small files
— WebHDFS : : .
. o * Small file: File significantly smaller
* Provides REST API functionality, lets ]
external applications connect via HTTP than Hadoop block size
* Direct transmission of data from node e Problems:
to client
* Needs access to all nodes in cluster — Namenode memory
— HttpFS — MapReduce performance

e All data is transmitted to client via one
single node -> gateway

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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YARN

e Cluster resource management system

e Two elements

— Resource manager (one per cluster):
* Knows where workers are located and how many resources they have
e Scheduler: Decides how to allocate resources to applications

— Node manager (many per cluster):
* Launches application containers
* Monitor resource usage and report to Resource Manager

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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YARN

4 )
, Node Manager
¢/-
N . . Master
N : R k
\ / e
\ N R
e ¥ ) 4 )
o . L L_.-. R Node Manager
Resource <« T

P ."~\

( Container )
'\ Y,

Node Manager

|

MapReduce Status
Job Submission @ =—-===--- >
Node Status = >

Resource Request —:-—-- —
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Hive

* Infrastructure on top of Hadoop
* Provides data summarization, query, and analysis
e SQL-like language (HiveQl)
* Converts queries to MapReduce, Apache Tez, and Spark jobs
e Supports various file formats:
— Text/CSV
— SequencefFile
— Avro —— |

I
— ORC | mopreduce || Tez || spark |
| YARN |
— Parquet |

HDFS |
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Spark

e Cluster computing framework for large-scale data processing
* Keeps large working datasets in memory between jobs

— No need to always load data from disk -> way (!) faster than MapReduce

* Great for:
— lterative algorithms
— Interactive analysis

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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Spark — Basic Concepts

e SparkContext
— Main entry point for Spark functionality
— Represents connection to a Spark cluster
— Create RDDs, accumulators, and broadcast variables on cluster

e RDD: Resilient Distributed Dataset

— Read-only multiset of data items distributed over cluster of machines

— Fault-tolerant: Lost partition automatically reconstructed from RDDs it was
computed from

— Lazy evaluation: Computation only happens when action is required
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Spark — DataFrame and Dataset

 DataFrame
— Distributed collection of data organized in named columns
— Similar to table in relational database
— Can be constructed from many sources: structured data files, Hive table, RDDs...

 Dataset
— Extension of DataFrame API
— Strongly-typed, immutable collection of objects mapped to a relational schema
— Catches syntax and analysis errors at compile time
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Hive, HDFS, Spark Architecture

KNIME Big Data Extensions Hadoop Cluster \

o lEnbEE

:L ] :

-

Scheduled execution
and RESTful workflow
submission

A4

v

Submit Impala gueries
Sk via JDBC
KNIME

KNIME Server with extensions:
* KNIME Big Data Connectors
* KNIME Spark Executor

Submit Hive queries

via JDBC
Workflow
Upload via
HTTP(S)

/ KNIME o
Build Spark, Hive and KNIME e )
Impala workflows § Submit Spark jobs
graphically ; _ R via HTTP(S)

KNIME Ana'lytics Platform with extensions:
* KNIME Big Data Connectors

* KNIME Spark Executor / *Software provided by KNIME, based an
https://github.com/spark-jobserver/spark-jobserver

*

/’ Spark Job Server
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In-Database Processing on Hadoop
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KNIME Big Data Connectors

* Package required BigData Connectors
o . . o (o Hive Connector
drivers/libraries for specific -

HDES, Hive, Impala access Cw
* Preconfigured connectors

. H|Ve Impala Connector
— Impala oo

At AR
EIDU dera Eortor:\.lfv.ork; Eortor:\%v.orl: W R. Vertica Connector
ertitie ertifie Certified

CERTIFIED '
v Technology Partner

(88 |
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Hive Connector

A% Dialog - 0:131 - Hive Connector

File

{ Creates JDBC Connect String to Flow Variables Job Manaoer Selection Memary Palicy

Connection settings

connect to Hive db e

|sandbox.hortonworks.com ~ || 10.000 Ii"

Database name

e On unsecured clusters no |

password required | ‘]

~ |

Authentication
() Use credentials
W Database | |
E . (®) Use username & password
» [ Read/Write -

w I:l Connector : Username | ime |
B Password | |
= 3 Database Connector I'i'UE Eﬂﬂﬂﬂ!ﬁtﬂr
=H Hive Connector (O Use Kerberos
= 1 Impala Connector )
=m MySCL Connector Timezans careston
:M Y (") Mo correction (use UTC) (@) Use local timezone
=p PostgreSCL Connector
z L SOLite Connector ® O Use selected tinezone | Europe Berin -
=V Vertica Connector Misc

> [ Manipulation
s [ Utility

[] validate connection on dose

[ Retrieve metadata in configure

| ok || Apply || Cancel |

Open for Innovation ®
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Preferences

* Time till timeout has to be longer than usual when using Hadoop Hive
(data retrieval time might be long)

A% Preferences

|t_~,rpefi|tertert Databases R A
> Ant “ Let's you load additicnal database driver from Jar or Zip archive and set other database
> Data Management related preferences,
’ EETeral List of loaded database driver files and directories:
» Help : .
CHEMIMEJDBC U CanAccess-3.0.5-bin\loaderucanload,jar
> Install/Update C:\Users\koetter\Downloads\RedshiftDEC41-1.1.10.1010jar L
> lava Ch\Usershkoetter\ Downloads\azureDB\sqljdbc_6.0henu'sqljdbcdd jar -
w KNIME CAKMIMEVDEC\EXASclution_JDBC-5.0.14\ exajdbc jar Add directory
» Chemistry CAKNIMEVDBC \ db2\dbdjccd.jar
Databases CAEKMIMEJDEC\ora C|E"l:,ﬂj dbe7.jar . o Remove
Deeplearning4J Inteq CAENIMEJDEC pheenidhdpd £\ phoenix-4.4.0.2.4.0,0-169-client.jar U
Erlwood Authentical -
Erlwood Web Viewe Down
Generic KMIME Mod L |
Groovy Scripting Tirmeout for database cperations (in seconds)
» HCS-Tools v
< : = 3 Restore Defaults Apply

. . . . . . . Open for Innovation ®
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Section Exercise — 0123 Hive_Modelling

On the workflow implemented in the previous section to predict missing
COW values, move execution from database to Hive. That is:

e change this workflow to run on the ss13pme table on the Hive
database

— Hive URL: see handout
— Username: see handout
— no password

 Warning. Concurrent access to Hive might generate an error. Use flow

variable connections to generate execution dependencies among
nodes
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Write/Load Data into Hadoop
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Hive Loader

* Upload a KNIME data table to Hive/Impala
* Part of the commercial KNIME Big Data Connectors Extension

HDF 5 Connection

55H Connection HttpF S Connection
ERS B Y
\ A
\ (00 | \
(o9 | N\, Remote file (00 |
Remote file \ connection AY
connection Ay \,
", File Reader “Impala Loader
File Reader " Hive Loader B
u / l
u ;1 o | / o
EI:. E EI:. Datato ) J
Data to ;A upload rd
/ I
upload y, !
/ Impala Connector
Hive Connector '_ /
LA =

(88 |
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HttpFS Connection

Dialog - 4:195 - HttpFS Connection (connec... — O >
File
‘ CO n n e Ct to H D FS Options  Flow Variables  Job Manager Selection  Memory Policy
¢ N e e d S U Se r a n d m a C h i n e U R L Host: |Ec2—5+?}14}134.Eu—west—l.mmpute.amamnaws.mm
and port o
- Authentication
e Qutput port is squared blue like e
SS H CO n n ectio n n Od e ~Workflow credentials
User: |hadnn|:|
HitpF S Connection Timeout: | 30,000 3
' Test connection
[ ]
oK Apply Cancel (?)

Licensed under a Creative Commons Attribution-Noncommercial-Sh
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Hive Loader

File

Dialog - 4:192 - Hive Loader (create/override)

Load settings  SQL Types Flow Variables  Job Manager Selection  Memary Policy

Target folder:

Jtmp]

Table name:

[+] Crop existing table

Partition columns

|newTabIe

v‘ Browse... ﬁ
|

r Exclude

Column{s): |

= add >

[] select all search hits

rt
sporder
st
pwatp
agep
cit
citwp05
citwp12

T

- Include

Column(s): |

" Search

[] select all search hits

add all => i
<< remove

<< remove ll

>
i

schl

\

Partitioning influences

performance. Partition
columns shouldn‘t contain

._missing values
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Section Exercise — 04_Hive_WritingToDB

Start from the workflow that implements the missing value strategy and
write the results back into Hive. That is:

* Write the results onto a new table in Hive using an HttpFS Connection
node and a Hive Loader node
— New table name: see handout
— Hive URL: see handout
— Username: see handout
— no password

License d under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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HDFS File Handling
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HDFS File Handling

 New nOdes « [™] File Handling

» Binary Objects

— HDFS/HttpFS/webHDFS Connection e ectons

rErip FTP Connection

— HDFS File Permission s HDFS Connection

8 HTTP Connection

HTTP

B HTTPS Connection

HTTFS

e Utilize the existing remote file 5, HitoFS Connection

B 55H Connection

55H

handling nodes E%ES‘LZ%TEEE””“””
Delete Files
— Upload/download files © Downloac

(B Download / Upload from List
HDFS File Permission

— Create/list directories Eba;:aedmmes
ploa
i » [ UR
Delete files g
}[ Copy/Move Files
[i] File Meta Info
[ Find MIME-Type
B List MIME-Types

Open for Innovation ®
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HDFS File Handling

HODF S file handling
Upload csv file to HDFS file system

Java Edit
Create Temp DirVariable (simple)
a.l
= '—‘ Variable to
Upload
e (00 | Table Row String to URI P
Sy virer =, IO
Data Generator
(88 | =
HDF S Connection TH (00
' Download csv file fram HDFS file system t)eleteﬁles
(o0 |
connection
info / Create Temp Dir Tapje Row .
. N ! .
List Remote Flle:'? to Variable delete the
remote file
(89 | Table Row
(o0 | to Variable CSV Reader
the file name

o o=

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

* From the connection to HDFS, - e

File

uploads a file from a local URL cpere [V [ s ey Pl

to a target folder on HDFS T —
“’ [ o | £

Source |UH temp_file V|

~Path handling

() Use full path (@) Use only filename () Truncate prefix
Upload

~Prefix
1 | . B’OWSEI :

m ~If exists...

(®) Overwrite () Overwrite if newer () Abort

[+] Abert if transfer fails

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
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List Remote Files

e Lists all Files in folder on HDFS
A% Dialog - 3:44 - List Remote Files

* Recursive option and file
EXtenSion filte ring Options  Flow Variables Job Manager Selection  Memary Palicy

List from: hdfs: [froot@localhost: 8020

~ Directory
fuserfrootftmpf ~ | Browse... ﬁ
[+*] Recursive
List Remote Files -Filter:
Extension(s) / Expression: | "
(®) none () file extension{s) [ ] case sensitive
() regular expression () wildcard pattern

e

| ok || Apply || Cancel |

Open for Innovation ®
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Download

* Downloads file from HDFS to a

Options  Flow Variables  Job Manager Selection  Memory Policy

local directory recursively (if et

Source file or folder
C h O S e n ) { |a’u5€ra’d°uderaa’hansferf v | Browse... g
Path handling
’VO Use full path (@) Use only flename () Truncate prefix
rPrefix
| o
r Target folder
|C:\temp ~ | Browse... @
[[] Download subfalders (f applicable)

[] ©nly download files that match pattern

Pattern is:

Regular expression

Wildcard

If exists...
’V@ Overwrite (_) Overwrite if newer () Abort

[] Abert if transfer fails

| ok || Ay || Cancel |

. . . . . . . Open for Innovation
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Delete Files

* Delete Files from URI on HDFS
CO n n eCtiO n Y Dialog - 3:51 - Delete Files (delete the)

File

Options  Flow Variables  Job Manager Selection  Memory Palicy

Delate Filas Connection: hdfs:/froot@localhost: 3020
URT |u&i URI v
:r [] Abort if delete fails
[ ]
delete the
remote file

ok || Apply || Cance | |(D)

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

Copyright © 2017 KNIME.com AG




Pre-processing on Hadoop
- Case Study -
Pre-processing for Energy Usage Prediction

Open for Innovation ®
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Energy Usage Prediction from Smart Meters Data

 Read Smart Meter Energy Data

 Clean Up and Aggregate total Energy Usage by hour, week, day, month,
year

e (Calculate Behavioral Measures for each Smart Meter Workflow 1

* Cluster Smart Meters with Similar Behavior (k-Means) Workflow 2

Not part of this training

* Predict Energy Usage in Clustered Smart Meters (Auto-Regressive Time

Series Prediction) Workflow 3
Not part of this training
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Workflow 1: PrepareData (in KNIME)

Energy Usage Prediction from Smart Meters Data

This workflow reads Ireland’s electricity data,

converts the dates from the proprietary format into datetime values,

and groups kW values by, day, hour, intra-day times, month, year, week

Write to server
It also aggregates average and % values for the k-Means procedure _EEu
Daily, Monthly, S—
Yearly, Weekly - °®
= Runtime:
Read all Data String to datetime ._,---"" S
L o —
- s —_— T T
B B e | ~2 days
, day, month, week, year ) T
Read 6 files convert proprietary * h'?:he ?op port also ::c‘ff:rs; Joiner % values ) 1
for a total of date format average kW usage g 4
176 Mio Rows into ", daily, monthly, weekly, yearly | —p +
datetime values N, by meter ID -
intra-day and
/ intra-week . .
Mohriy Intra.day KW % usage Irish Smart Energy Meter Trials
by meter ID

e July 2009 — Dec 2010

. . * 6000 meters
kKW usage by meter ID by hour and intra-day times

The top port also offers: average kKW usage hourly, ° r‘oughly 176m rows of data
for each intra-day timeby meter 1D

. . . . . . . Open for Innovation ®
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Workflow 1: PrepareData (In-Database Processing)

Energy Usage Prediction from Smart Meters Data

This workflow reads Ireland’s electricity data,

converts the dates from the proprietary format into datetime values,
and groups kW values by, day, hour, intra-day times, month, year, week

It also aggregates average and % walues for the k-Means procedure

Connect to a big data platform:
-Impala

- Hive

- parstream

to read the energy data

Database Connector

[ ]
par3tream platform

Database Table

Impala Connector Selector

-

String to datetin7-"

H—ﬂﬁ;

[ [ ]
Cloudera Amazon table "energy”™ with

cluster all energy measurements
sampled every half an hour
one year long
almost 6000 meter IDs
Hive Connector
[ )
Hive Cluster

Copyright © 2017 KNIME.com AG

change ,
datetime
format

SQL queries to calculate
Energy Usage Measures

daily, hourly, weekly, monthly,
yearly, by intra-day segments

Daily, Monthly, -
Yearly, Weekly

-

f -

WKW usage by meteriD
E day, month, week, year
'The top port also offers:

average KW usage
daily, monthly, weekly, yearly

by meter ID

.

.\'v{-_lourlyr, Intra-day //’

KW usage by meter ID

Database Connection
Table Reader

monthly
Database Connection
Table Reader

.
onnection
Table Reader

— yearly
e Database Connection
‘-——--__________ Table Reader
™ L]
“Database Joiner % values weekly
— " Database Connection
m ) N Table Reader
7 L intra-day and H—'
' jointime series intra-week
g KW % usage ®
by meter ID result
Database Connection

\ n // Table Reader
(]

by hour and intra-day times
The top port also offers:
average kW usage
haurly, for each intra-day time
by meter ID

haurly

Run the SQL queries and
retrieve final data

Irish Smart Energy Meter Trials

July 2009 — Dec 2010
6000 meters

roughly 176m rows of data

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

A

Open for Innovation ®

KNIME




Adding SQL Queries for average Measures

Intra-week Values
This metanode calculates the energy _{I. T e .
usage time series aggregating the / . Database Joiner
raw data at the yearly, monthly, ) Val -
weekly, daily, and hourly level. Total es AN —.
/ |
s Fﬂ.—[)&tah&m Joiner / - J
/7 MonthiyVales = M Eim |
J/ S Iy —n =i Database Joiner ]
e L ~u - yd
- ilﬂ ._'
Database Query i:”' . ,f-""' Daily Values e - ".
P . |
. m:im g E Database Joiner - ", _.
“_\‘\ __. /z \ ;;,

L \ Yearly Values = A B \ /
Date field |
extractor [ ] \

\ E Database Joiner —.
-\.‘.‘\ I|_. ;}/
\ Weekly Values = AN S /
\—E Database Joiner -
Y 11 -
Database ‘WEvs.BD Values  Database Joiner g =+ W
Connection B,
=% Database
N Connections
Copyright © 2017 KNIME.com AG
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Average Hourly Values

Settings Description Flow Variables Job Manager Selection  Memary Policy

Groups  Manual Aggregation  Pattern Based Aggregation Type Based Aggregation

r Group settings

- Available column(s)

Column(s): |

| search |

[ select all search hits

@ my_date
| my_hours
D kw_30

)

Select - Group column(s)

Column(s): | " Search

[ select all search hits

add >

addal >> | meter_id

<< remove

<< remove all

_—————

- Advanced settings

Column naming: |Keep original name(s)

~ | [] Add COUNT(*)  column name: | COUNT(*)

[ ok || mepy || cancel |

Copyright © 2017 KNIME.com AG

8:122 - Database Colurmn Rename

A\ Dialog - &

File

Change columns  Flow Variables  Job Manager Selection  Memory Policy

Column Search

v 3

Filter Options

,—||'v [ Change: |avg_hour|y_KW |
| meter_id
D kw_ 30

ok || Apply || cancel |

Database
Database GroupBy Database GroupBy Column Rename

B =3 =szme wzie |}

L ) L L
hourly usage average
by meterlD hourly usage
by meterlD

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Import Aggregated Data from Database into KNIME

Database Connection
Energy Usage Prediction from Smart Meters Data e
This workflow reads Ireland’s electricity data, ,'
converts the dates from the proprietary format into datetime values,
and groups kW values by, day, hour, intra-day times, month, year, week o
monthly
It also aggregates average and % walues for the k-Means procedure Database Connection
Table Reader
Connect to a big data platform: SQL queries fo calculate /'
- Impala Energy Usage Measures L
- Hive _ daily
- parStream daily, hou_rly. weekly, monthly, e / Database Connection
to read the energy data yearly, by intra-day segments Table Reader
Daily, Monthly, _
Database Connector Yearly, Weekly o
—_— yearly
® _;" cl—\__'_"'--—-_______ Database Connection
parStream platform kausage by meter 1D T Table Reader
E day, month, week, year "‘-—---______
/ The top port also offers: N "‘—'
/' average KW usage
Database Table ) _/ daily, manthly, weekly, yearly ™ ) L
Impala Connector Selector String to datetln?- by meter ID “Database Joiner % values weekly
-, Database Connection
m =Y ~._ Table Reader
- _ change - intra-day and H—'
Cloudera Amazon table "energy”™ with datetime ) 7 jointime series intra-week
cluster all energy measurements format ‘-\_‘ Vd kKW % usage L
sampled every half an hour N\ /’ by meter ID result
one year long Hourty. Intra-da Vi )
almost 6000 meter IDs ‘H\ iy, L Lo T B BT TR
Y // Table Reader
Hive Connector n _______—————____1
' KW usage by meter ID
by hour and intra-day times L
® The top port also offers: haurly
Hive Cluster average kW usage

Copyright © 2017 KNIME.com AG

Run the SQL queries and
retrieve final data

haurly, for each intra-day time
by meter ID

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

Runtime:
< 30 min

Irish Smart Energy Meter Trials

July 2009 — Dec 2010
6000 meters
roughly 176m rows of data
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Ready for Spark?

Open for Innovation ®
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KNIME Spark Executor

Copyright © 2017 KNIME.com AG
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Spark: Machine Learning on Hadoop

 Runs on Hadoop ‘%
e Supported Spark Versions spQrK

—-1.2,13,15,1.6
* One KNIME Spark Executor for all Spark versions
e Scalable machine learning library (Spark MLIlib)

e Algorithms for
— Classification (decision tree, naive bayes, ...)
— Regression (logistic regression, linear regression, ...)
— Clustering (k-means)
— Collaborative filtering (ALS)
— Dimensionality reduction (SVD, PCA)

Copyright © 2017 KNIME.com AG



Spark Integration in KNIME

W d:f!' Tool Integraticn " IEI ] - @ Mining " ,’;} Misc
b ":I Spark W E Database " |:| Clustering W |:| lava Snippet
s 2y 10 =/ Hiveto Spark [ Spark Cluster Assigner =M Spark Java Snippet
¥ Column = Spark to Hive )& Spark k-Means y Spark Java Snippet (Sink)
> @ Mining W B-v Read " |:| Dimensionality Reduction E Spark Java Snippet (Source]
5 iy Misc E, Spark to Table 26 Spark PCA v [7] Management
» Fow v -B Write & Spark SVD <7 Create Spark Context
> Z Statistics E; Table to Spark v [ PMML % Destroy Spark Context
£ Persist Spark RDD &" Spark Compiled Model Predictor =y List Spark RDDs
‘E Unpersist Spark RDD t‘t Spark MLIib to PMML W Row
W Column {? Spark PMML Model Predictor E@ Spark Concatenate
W |:| Convert & Replace w |:| Predicticn % Spark Partiticning
EI Spark Category To Mumber r@ Spark Decision Tree Learner E: Spark Row Sampling
23 Spark Column Rename +11 Spark Gradient-Boosted Trees Learner 4 Spark Sorter
aE Spark Column Rename (Regex) ﬁ Spark Linear Regression Learner W Z Statistics
ﬁ Spark Mormalizer % Spark Linear SVM Learner EL Spark Correlation Filter
IH Spark Mumber Te Category (Apply) ﬁ Spark Logistic Regression Learner = Spark Correlation Matrix
ﬂ: Spark Transformations Applier Fg Spark Maive Bayes Learner E Spark Linear Correlation
v [77] Split & Combine Eh Spark Predictor ﬂ Spark Statistics
I,':tt Spark Joiner 'rjf-: Spark Random Forests Learner -
N i‘H» Spark Celumnn Filter " |:| Scoring

8& Spark Entropy Scorer
:11{: Spark Murneric Scorer
E! Spark Scorer
m Spark Collaborative Filtering Learner

. . - - . . . Open for Innovation @
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Create/Destroy Spark Context

* Create a new Spark context
* Changes KNIME settings for a workflow branch
e Destroying Spark Context destroys all Spark RDDs W|th|n the context

Flow Variables Job Manager Selection Memaory Policy Flow Variables Job Manaoer Selection Memory Policy

Context Settings

Spark version: Job server URL: |hth:l:,.ﬁ’lumll’t::tst:8(.‘!9(2!,.r

E tE 5 |'|{ D Im! 5 |'||[ Context name: |knin'|e5|:larkContext - Authentication

Connection Settings Context Settings Connection Settings

Eﬂ"tﬂﬂ Eﬂ"t&ﬂ [] Delete objects on dispose (®) None
Spark job log level:
’VO DEBUG () INFO (@) WARN () ERROR Credentials
[[] override spark settings () Username & password
Custom spark settings:
. . memory-per-node: 512m

Spark job timeout (seconds):
Spark job check frequency (seconds):

oK | | Apply | | Cancel | oK | | Apply | | Cancel |

. . - - . . . Open for In
. Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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KNIME Spark Preferences: Default Spark Context

A\ Preferences

[ type filter text Spark Gv Doy w
~ KMIME A

» Chemistry
Databases Connection settings:

* Connection settings BN prowwr e

Erlwood Authentical

KMNIME Spark Executor Preferences

Erlwood Web Viewel Credentials: (®) Mo authentication required.
Generic KNIME Nod

- J O b S e rve r U R L Groovy Scripting () With authentication:

» HC5-Tools Username: guest
Image Processing Pl

H H KNIME Big Data Ext p d:
— Authentication < e -
Kerberos Job timeout in seconds:

. R Spark

[ ) S et O b t I m e O utS KNIME Explorer Job check frequency in seconds:
KMIME GUI aneney E
KNNE Store Context settings:

> Marvin
P . Master Key Spark version:
ontext Settings

Meta Info Preferenci Context name: | knimeSparkContext |
Network

Open Street Map [4] Delete Spark objects on dispose.

- S p a r k Ve rS | O n Palladian Geocoders Spark job log level: () DEBUG () INFO (®)WARN () ERROR

Palladian Location E
Palladian Ranking 5S¢

— S p a rk R D D h a n d I i n g E:Irlladian Web Searc memory-per-node: 512m

Preferred Renderers
Pythan

— Log level e s

R
R-Scripting KNIME settings:
RDKit Modes
REST Modes
Report Designer ]

[] Override spark settings:

W

[JEnable verbose logging.

— Additional Spark settings

W

| Restore Qefauﬂs| | Apply |

[ ok | cancel |

Copyright © 2017 KNIME.com AG

. . . . . . . Open for Innovation ®
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license

KNIME




Spark Job Server Console

* http://<server-url>:8090/ to connect to Spark job server Ul

€)@ 12700.:809 v | @ || Q Search wA O 4+ A 0 8 =
2 Most Visited || wiixp || Getting Started
-
Jobs Contexts Jars

Running Jobs
Id Classpath Context Start Time Duration
3cb5452e-5d46-4831-992d-7177ba083254 com.knime.bigdata.spark_jobserver jobs. KiMeansLearnerlob knimeSparkContext  2015-12-09T15:06:52.753Z Job not done yet

Completed Jobs
Id Classpath Context Start Time Duration
e2ab2ead-01d5-46e6-9e49-a53b80ad2b0a com.knime.bigdata.spark jobserver jobs. ImportKNIME TableJob knimeSparkContext  2015-12-09T15:06:52. 4682  0.002 secs
&367e874-1221-4ad6-ab49-eb6icebed37? com.knime.bigdata.spark_jobserver jobs.DecisionTreeLearnerob knimeSparkContext  2015-12-09T15:05:13.1962  0.633 secs
849bb&cE-3ed2-49b5-960b-897148af314b com_knime_bigdata spark jobserver jobs DecisionTreeLearnerob knimeSparkContext ~ 2015-12-09T15:05:00.1497  0.794 secs
72baal0d5-290a-444a-8dca-096721434923 com.knime.bigdata.spark.jobserver jobs.DecisionTreeLearnerJob knimeSparkContext  2015-12-00T15:01:47.5872 3.083 secs
Se032af4-4be0-4ddd-96be-2361634eeadb com.knime.bigdata.spark.jobserver.jobs. ConverthominalValuesJob knimeSparkContext  2015-12-09T715:01:36.875Z 0.644 secs
hEANaTak AfCa ArNa heaf OR220NA 50T hE ram bnima hinAdata onark inhcanmar inhe ImanrdldRMIME Takhla Ink nimaQnarkM™antavt ANAE A0 NOTAR-NN-168 A277 nnN24 carc

. . . . . . . Open for Innovation ®
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Import Data from KNIME or Hadoop

Copyright © 2017 KNIME.com AG
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Import Data from KNIME/Hadoop to Spark

° From KN I M E v 3 Tool Integration
Table to Spark v {X Spark
KNIME data table AEE v 10
Optional Spark Context

v = Database

e
import a E& Database to Spark
KNIME table =/ Hive to Spark
toRDD =/ Impala to Spark
¢ Read from H DFS spark J =/ Spark to Database
ava .
Snippet {Source) E,& Spark to Hive

=/ Spark to Impala
Optional Spark Context # v [} Read

® M'E Avro to Spark

Read file E C5V to Spark
from HOFS @, JSON to Spark

* From Hive @, ORC to Spark

Hive to Spark “ Parquet to Spark

Hive query E' Table to Spark

Optional Spark Context } =y Text to Spark

- » -B Write

convert a Hive guery = Persist Spark RDD

into a Spark RODD
% Unpersist Spark RDD

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license Open for Innovation ®
Copyright © 2017 KNIME.com AG KN I M




Section Exercise — 01_Spark_Connect

* Import the ss13pme data from Hive into Spark
— Spark Job URL: see handout
— No authentication required

* Import ss13pme data from the HDFS /input/ss13pme/ folder into Spark

Copyright © 2017 KNIME.com AG



Pre-processing with Spark

Copyright © 2017 KNIME.com AG

. . . . . . . Open for Innovation ®
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license

KNIME



Spark Category to Number

~ 9y Tool Integration
W {I Spark
> ¥y 10
W Column
Convert & Replace
EI Spark Category To Mumber
t+g opark Column Rename
aly Spark Column Rename (Regex)
ﬂ: Spark Compiled Transformations Applier

et Spark Mormalizer
% Spark Mumber To Category (Apply)
Eﬂ: Spark Transformations Applier
w [77] Split & Combine
'r-:q;: Spark Joiner
iH Spark Column Filter
¥ @ Mining
) J;} Misc
w Row
E@ Spark Concatenate
% Spark Partitioning
E: Spark Row Sampling
l& Spark Sorter
> Z Statistics

MLIib algorithms only
support numeric features
and labels

Copyright © 2017 KNIME.com AG

A Dialog - 4176 - Spark Category To Mumber (NO)

File

Settings  Flow Variables Job Manager Selection  Memory Policy

Mapping type: [] Keep original columns

Columns to convert

(®) Manual Selection () Wildcard/Regex Selection
r Exclude Select - Incude

Cnlumn(s}:| " Search | = Cnlumn(s}:‘ " Search

[] select all search hits [] select all search hits

add al >> 5 workdass

5 marital_status
5 ocoupation

5 relationship

5 race

5 sex

5 native_country
5 income

<< Femove

<< remove all

(@) Enforce exdusion () Enforce indusion

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Spark Column Filter

~ 9y Tool Integration

W {.‘I Spark
s ¢ 10 Dialog - 3:214 - Spark Column Filter (rm puma®) - O >
W Column File
v [T Convert & Replace
% Spark Category To Number Column Filter ' Flow variables  Job Manager Selection  Memory Policy
Spark Col R
%5 Spark Column Rename (@) Manual Selection () Wildcard/Regex Selection () Type Selection
aly Spark Column Rename (Regex)
. . : - Excude Select - Indude
ﬂ: Spark Compiled Transformations Applier
ey Spark Normali
b Spark Mormalizer Column(s): | " Search | | add == | Column(s): | ” Search
% Spark Mumber To Category (Apply) _ _
B Spark Transformations Applier [ ] 5elect all search hits [ ] select all search hits
w [77] Split & Combine
=, Spark Joiner I pumadd & | add all > | Srt 2
¢ Spark Column Filter i F'”'T'alu D serizlno
i | adiinc | sporder
> b anlng | pwgtpl | << remave | I st
y I5C | pwatp2 | pwatp
W Row I pwatp3 I agep
E@ Spark Concatenate | pwotp4 | << remove all | | dt
% Spark Partiticning | pwatps | dtwp0s
B, Spark Row Sampling I pwatpé w | dtwpl2 W
4 Spark Sorter (@) Enforce exdusion (") Enforee indusion
» Z Statistics
oK | Apply || Caneed | (D)

. . - - . . . Open for Innovation @
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Spark Joiner

~ 9y Tool Integration

W {I Spark

Dialog - 5:215 - Spark Joiner (on SERIAL NO) — O *
> & |':|' File
hd CD' umn Joiner Settings  Column Selection  Flow Variables Job Manager Selection  Memory Policy
v [T Convert & Replace .
p Input (left table)
% Spark Category To Number Bxdude Select [ Inclde
27 Spark Column Rename comntey| [ searsh | comniey| | seareh |
Dialog - 5:215 - Spark Joiner (on SERIAL NO) - [m] * ] !
% Spark Column Bename {REQ E}(j . N [ select all search hits [] select all search hits
", Spark Compiled Transformations Applier e o Lre o
- 4 . Joiner Settings  Column Selection Flow Variables  Job Manager Selection Memory Policy i :;::g D ;erialno
ek Spark Mormalizer —_ e S
% Spark Mumber To Category (Apply) il : e : regon
wg 5

ﬂ: Spa rk Tra n SFDrm atl ons Appl 1er Top Input (left’ table) Bottom Input (right’ table) : :gtp?» I watp

. . atp4 v I np v

e Split & Combine D seiaino <[ serigna

. [] Always include all columns
= *i Spa rk JDI ner Bottom Input (right’ table)

iH SPE rk Column Filter Exdude Select Include
> E¥ Mining coumnie:| | e S counnit: [ |ea
- Select all search hits Select all search hits
5 3y Misc
w Row addal >> 3 =
serialno
E@ Spark Concatenate ppp— sprde
s
% Spark Partiticning prgtp
. @1 | ‘ Apply | ‘ oz | << remove all =
E: Spark Row Sampling it
citwp05 w

l& Spark Sorter
> Z Statistics

[+ Always include all columns

Duplicate Column Handling
() Filter duplicates

Joining Columns Handling

(C) Don't execute

(®) Append suffix (automatic)

[[] Remove joining columns from top input (left table)

[#] Remave joining columns from bottom input (right’ table)

O Append custom suffi:

oK |

Apply | | Cancel |

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

v 3y Tool Integration
W 'ﬂf Spark
> ¥y 10
W Column
w [77] Convert & Replace
ﬁ Spark Categery To Number
ﬁ Spark Column Rename
aL Spark Column Rename (Regex)
ﬂ: Spark Compiled Transformations Applier
H Spark Mormalizer
% Spark Mumber To Category (Apply]
ﬂ: Spark Transformations Applier
v [77] Split & Combine
:'-.\:«; Spark Joiner
i‘H Spark Column Filter
» @ Mining
5 dg Misc
W Row
E@ Spark Concatenate
% Spark Partitioning
E, Spark Row Sampling
J,& Spark Sorter
» 2, Statistics

Copyright © 2017 KNIME.com AG

File

Dialog - 5:216 - Spark Sorter (by agep) — O

Sorting Filter  Flow Variables  Job Manager Selection  Memary Policy

Sort by:
| agep v| (O Ascending
(®) Descending
Add columns
1 ; new columns
[ ] Mowve Missing Cells to end of sorted list
oK || Apply | Cancd | (D)

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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Spark SQL Query

Dialog - 5:220 - Spark 5QL Query (SELECT * FROM] - O X
File
Query  Flow Variables  Job Manager Selection  Memory Policy
v 3, Tool Integration Tolrm T Functions { SQL Satement
w .{g Spark 5 rt ~ e ~ | 1 [SELECT * FROM #table# AS t LIMIT 18 ~
I D serialno I=
7 Ll 1o | sporder %
3 Column | st &
5 ¥ Mining : z;‘f:' :
v 39y Misc It -
» [77] Java Snippet | citwp05 /
s T Managernent | ditwpl2 <
‘ b ‘ | cow <=
iy Spark SOL Cuery | ddrs c=x
w Row | dear %) <>
S Spark Concatenate *Flow Variable -
% Spark Partiticning & knime workspace A=
B, Spark Row Sampling =
1,& Spark Sorter abs
» Z Statistics 33‘;5 .
- add_months
and
approx_count_distir
array
arraw rontaine i
v | < > v
ok || Apply || Cancel |

Copyright © 2017 KNIME.com AG
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Mix & Match

Thanks to the transferring nodes
(Hive to Spark and Spark to Hive,
Table to Spark and Spark to Table
you can mix and match in-
database processing operations

Copyright © 2017 KNIME.com AG

Database Table
Selector
Hive to Spark
—] = . N
| .

;_, etor | o= - Spark Joiner

[ seles m

I ssﬂanme;hle convert a Hive query e -
into a Spark RDD -~ 2

/O

\

connect to \
Hive |
(see instructions for | l.'
Hostname) Y I||
\Da Table /|
Selector |/
\ /
A !
‘—‘}\\
select* from

5513pme table

. . . . . . . Open for Innovation
Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license I : I I I I I E

/
/

/" on SERIAL NO
.f'f,

/
Hiveto Spar  Spark ComnFiter  Spark Sorter

Spark inDB Data Manipulation

- import fram Hive to Spark
- Column Filter to remove PWGTP* & PUMA®

columns
- Joiner to join s513pme and ss13hme on

serial no
- Sorter on AGEP descending
-free SQL with "AS tLIMIT 107
-import into KNIME

Spark SQL Query  Spark to Table

! mim eS|
[0 | [ee |

/
/convert a Hive gliery rm puma* by agep
& pwatp™ descending

ss ] ss ]
SELECT*FROM ...and into KNIME

#FableFAStLIMIT 10

into a Spark RED

Database Row Filter
Hive to Spark

COW is NOT NULL G:.
convert a Hive query
into a Spark RDD

‘\\
) Database

\ o am

Database Row Filter Column Filter
Hive to Spark

T cow
convert a Hive query

Hive inDB Data Manipulation
- Column Filter to remove PWGTP* & PUMA*
columns

- Row Filter COW is NOT NULL
- Row Filter COW is NULL & remove COW
- GroupBy to calculate average AGEP for SEX

groups
- export from Hive to Spark

oam

rm puma* \ COW is NULL
'y +
pwom into a Spark RDD
tabase GroupBy ]
Hive to Spark
- E
o=
average AGEP am
far each SEX group convert a Hive query
into a Spark RDD

)



Section Exercise — 02_Spark_InDB_Processing

This workflow mixes Hive in DB Manipulation with Spark in DB
manipulation.

Hive in DB is already present with Database Column Filter, Row Filter, and

GroupBy nodes followed by Hive to Spark nodes. Use the following Spark
in DB processing nodes:

e Column Filter to remove PWGTP* and PUMA* columns

e Joiner to join ss13pme and ss13hme tables on SERIAL NO
e Sorter to sort on AGEP descending

 Use free SQL code to extract top 10 data rows

e import results into KNIME

Copyright © 2017 KNIME.com AG



Machine Learning with Spark

Copyright © 2017 KNIME.com AG
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MLlIib Integration: Spark Decision Tree

* Usage model and dialogs similar to existing nodes

* No coding required

Database Row Filter

Hiveto Spark  Fix Missing Values| SPark Decision

B Tree Learner
. B
O ,@ -—
Database Table Database \
DDW is NOT NULL fix missing value » \
Hive Connector Selector Column Filter J; convert a Hive query and start cow cl : \
into a Spark RDD from 0 train on
B peeme 2
® [ [ B
Datahnse Row Filter
connectto select™ from rm puma* Hive to Spark  Fix Missing Values Spark Column Filter
Hive s513pme table & pwatp* \_. B
(see instructions for = . ! ﬂ. T
Hostname)
COW is NULL fix missing values =
convert a Hive query and start cow class remove cow

into a Spark RDD from 0

Copyright © 2017 KNIME.com AG

Spark Predictor

outputis
pred_cow

Dialog - 22197 - Spark Decision Tree Learner (train on) — O X
File

Settings  Flow Variables Job Manager Selection  Memory Policy

Max number of bins: Max depth: Quality measure: Class column
Feature Columns
(®) Manual Selection () Wildcard/Regex Selection
r Exclude Select - Include
Column(s): | ” Search | add = Column(s): | ” Search
[ select all search hits [ select all s=arch hits
D cow D serialno ~
| sporder
| st
o
I agep
J «t
Lo
| citwpl2
| ddrs "
(®) Enforce exdusion () Enforce indusion

oK |

Apply | | Cancel

|

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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MLIib Integration: Spark k-Means

MLlib model ports for model transfer

* Native MLIlib model learning and prediction

e Spark nodes start and manage Spark jobs

e Supports Spark job cancelation

Preprocessing

v 3, Tool Integration

W {I Spark

>
>

&y o

Column

v @ Mining

~ [T Clustering
[:'.‘g Spark Cluster Assigner
3& Spark k-Means
~ [77] Dimensionality Reduction
“# Spark PCA
< Spark SVD
~ [ PMML
.&' Spark Compiled Model Predictor
. Spark MLIib to PMML
& Spark PMML Model Predictor
~ [77] Prediction
r@ Spark Decision Tree Learner
'}'.$ Spark Gradient-Boosted Trees Lear

Hive Connector in Hadoop Hiveto Spark  Spark k-Means  spark Cluster _ Database Connection |i#¢ Spark Linear Regression Learner
'—ﬂ.— ] Assigner Spark to Hive Table Reader $ Spark Linear SVM Learner
_;—. 3& 1—' |ﬁ Spark Logistic Regression Learner
P i
L Training data ® ® @ Spark Nawra Bayes Learner
® o [:'.‘Q Spark Predictor
Convert a Hive query  Train model L] #
into a Spark F?DDW in Spark Create Hive table  Retireve data H Spark Random Forests Leamer
from Spark RDD into KMIME h D;;‘””Q
Spark Entropy Scorer
Read Data Spark Entropy < SP Py
Table to Spark . . <7 Spark Mumeric Scorer
Nat'Ve MLI'b mOdeI I} Spark Scorer
ﬂ-| Spark Collaborative Filtering Learner
» J:} Misc
Test data ™ ® . fou
KMIME table to RDD Score model in Spark > . Statistics

Licensed under a Creative Commons Attribution-Noncommercial-Share Alike license
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MLlib Integration stays in Spark

Spark RDDs as input/output format
e Data stays within your cluster
* No unnecessary data movements

* Several input/output nodes e.g. Hive, hdfs files, ...

Preprocessing

Hive Connector in Hadoop _ tabase Connectio
Hive to Spark rk k-Means selLonn n
park  Spa . 5“:2;;":‘::9’ Spark to Hive \Table Reader
B ey
e Training data
(88 | (88 |
Convert a Hive query | Train model (a8 | EE. EE.
into a Spark RDD in Spark Create Hive table | Retireve data
\from Spark ROD J into KNIME
Read Data Spark Entropy
Table to Spark Scorer
Test data (o0 | (o0 |
LKNIMEtabIe to F~{IZJIZ!IJ Score model in Spark
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Mllib Integration: Spark Predictor

* Algorithms only support numeric features and labels
* Tree algorithms have optional category mapping input port
e Spark Predictor assigns labels based on a given supervised model

Dialog - 2:198 - Spark Predictor (output is) — O *
File

Database Row Filter Spark Decision

Hive to Spark  Fix Missing Values Options  Flow Variables Job Manager Selection  Memory Policy
Tree Learner

S -—:. e S——
iction column: |pred_cow
O ) -
Database Table Database Y
DDW is NOT HULL fix missing values \
Hive Connector Selector Column Filter ,” convert a Hive query and start cow class ) L] \
. / into a Spark RDD from 0 frain on
B e eme =
° ° - )
. . Database Row Filter ) Spark Predictor
connect to select™ from rm puma Hive to Spark  Fix Missing Values Spark Column Filter |
Hive ss513pme table & pwotp* _. e
(see instructions for LS .—1—ﬂ.—. Hom
Hostname) ® ®
i [ ] —_— [ ] )
COW is NULL fix missing values output is
convert a Hive query and start cow class remove Cow pre: cow 0K | | Apply | | Cancel |
into a Spark RDD from O ~

Open for Inn
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Mass Learning in Spark — Conversion to PMML

 Mass learning on Hadoop
e Convert supported MLIib models to PMML

Mass learning on all your historical data
Preprocessing

Hive Connector  in Hadoop X
Hive to Spark  Spark k-Means /.

= Spark MLIib to PMHD PMML Compiler  Model Writer
5 t

e Training
i%a — — e e e

Convert a Hive query  Train model )
into a Spark RDD in Spark Caonvert MLIiD Caonvert PMML Lpdate model
\ to PMML y to Java
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Mass Learning in Spark — Fast Event Prediction in KNIME on Demand

* Fast event prediction based on compiled models

Read learned model from database, file system, etc.

Model Reader

=

Compiled Model
Predict Tableto JSON  JSOM Output
JSONInput  JSOH to Table redictor aneto utpu

e e l—’ﬁ"‘—"iﬁ

s T o o o=

Fast event prediction
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Sophisticated Learning in KNIME - Mass Prediction in Spark

e Supports KNIME models and pre-processing steps
* Sophisticated model learning in KNIME
* Mass prediction on Hadoop

Sophisticated model learning
Decision
Tree Learner PMML To Cell

Concatenate Table to PMML
Read Data ———m I—ﬁ—\
"[:1 {Optional in) Ensemble
. B e
o RProp MLP Learner PMML To Cell ,f =
Training / CI:. (88 |
data L p a8 l—ﬁ— Create

ensemble
Preprocessing @park PMML Hodeﬁ
Hive Connector in Hadoo Predict spark to Table
®  Live to Spark redictor >parkto 1a
Test data predict c it a Hi Mass prediction ROD to
Mass prediction orvena e e inSpark ) KNIME table

into a Spark RDD\L
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Closing the Loop

Open for Innovation q
KNIME ..o Spark

C ee
Apply model - Learn model
on demand at scale
PMML model MLIlib model
-
Sophisticated o Apply model
model learning at scale
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Section Exercise — 03_Spark_Modelling

On the ss13pme table, the current workflow isolates the rows with not
missing COW value from data rows with missing COW value, fixes missing
values, and for the last subset removes the COW column.

* Train a decision tree on COW on data rows where COW is NOT NULL

* Apply the decision tree model to predict COW value on rows with
missing COW
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Export Data back into KNIME/Hadoop

Open for Innovation ®
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Export Data to KNIME/Hadoop

Spark to Table v 3y Tool Integration
[ ]
To KNIME 4 S 22 Spuk
500
v
. v = Database
RDD to
KMIME table =/ Database to Spark
=/ Hive to Spark
=
Spark Java _ﬁ Impala to Spark

Snippet {Sink) E& Spark to Database
™ .
. =.§ Spark to Hive
® erte tO HDFS AE =/ Spark to Impala
o » B-r Read

Write file v b Write
to HDFS "% Spark to Avro
E, Spark to C5Y

Spark to Hive Q; Spark to JSON

e To Hive :‘ @, Spark to ORC

% Spark to Parquet

L]
Create Hive table El‘ Spark to Table
from Spark RDD = Spark to Text
£ Persist Spark RDD

E Unpersist Spark RDD
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Section Exercise — 04_Spark_WritingToDB

This workflow implements a Spark predictor to predict COW values from
the ss13pme data set. The model is applied to predict COW values where
they are missing. Now export the new data set without missing values to:

e KNIME table,
e parquet on Spark,
* Hive.

Copyright © 2017 KNIME.com AG



Mix and Match

 KNIME <-> Hive <-> Spark

Loop Start
~

e.g. hillclimbing ,,r
spark Category
"/ max depth contralled

I _,-'r

To Humber

Preprocessing
in Had
oop Hive to Spark
_."I. B
" Training 2 ®
Convert a Hive query Convert nominal
class column  gpna rk Transformations
to numeric Applier |
—H

into a Spark ROD

Parameter optimization loop body

Parameter
Optimization Loop End
>

oy

Spark Decision
Tree Learner i
Spark Predictor Spark Scorer
S
. [}
® ®
" Apply model Compute
score

Train model
in Spark with
an test data

!

by optimization loop

5w

"i.x Preprocessing
.'x. in Had
[ ] Ay oop Hive to Spark
Test »
Convert a Hive query

data
into a Spark ROD
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Modularize and Execute Your Own Spark Code

Dialog - 2:139 - Spark Java Snippet (Filter invalid rows) - O

File

Java Snippet | Additional Libran'esl Flow 'l.’ariablesl Job Manager Selection I Memary Policv|

. W

1@ // system imports L
Flow Variahle List 11 |// Your custom imports:
& knime workspace 12
13@ // system variables
s _Sllﬂ:l;;:rﬂ ) 18 | // Your custom variables:
nippe: rce . 19
Spark Java Snippet Spark Java Snippet 20@ S/ expression start
Spark Java Snippe 22 |f/ Enter your code here:
O :-'H m—n y - - JavaRDD<Row> result = rowRDD1l.filter{new Function<Row, Boolean>(){
[ O y [ - private static final long serialVersionUID = 1L;
Read file [ ] = O @0verride
: ; ; i {(Row r) throws Exception {
from HDFS Filter invalid rows 2 public Boolean call

String s = r.getstring(@);
if (s.startsWith({"PHOME")}) {
fifilter the first row
return false;
1 else {
int length = s.split("\%|").length;
return length == 14;

Split into columns ]
Filter by type

[T R RS B = R R L

(LI SL I FUN FLR SN o I R T T I
(SR S R

34 ¥

35 11

38 return result;

37 S/ expression end

40 W
< >

ok || Ay || Cancel |
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Conclusions
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Database Writer
_/-
/'- i'
[ Database Connection \ ®
, Table Writer | save models
\ ) i with timestamp
\ I|I [ I.
save original table Da Connection sion
\justin case ... tabase ectio Decisio \
J Database Row Filter Table Reader Number To String  Tree Learner timestamp & model '
o EEGE ' P sk pF O I—ﬂ»—
) '.l Database Table | Database ’ [ [ ] [ | Node 191 Mote. Here you update the s513pme table in
SQLite Connector | Selector  CoumnFilter /' -y is notNULL  import all rows where  Node 181 predlctDDW .' the SQLite database notto have any missing
J . / COW is NOT NULL f COW values anymore. If you want to rerun this
K =y n .'I warkflow successfully, please run the
- [ - - A [ 01_regenerate ss13me table”™ workflow in
I : Decision Tree 1_Data folder.
Ll * Database Database Connection | - -
newCensus.sqli select* from Mode 180 \ Predictor
e =5 13pme Database Row Fiter  Column Filter Table Reader \ Database Update Row Filter
III l“' :
ESE EmHe —' = >
|II 1 . '..
I|I . H II
{ , append predicted
f COW is NULL Mode 192 import all rows where IEDW golumn | update the check update status
| COW is NULL | COW value [Should be empty)
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Hadoop Hive

[ HitpF S Connection \
o \
connect to Hive \
port 14000
Concatenate ‘ Hive Loader
P > = -
/ - -
|'.-' /-
) | [ /
| Mode 191 | createfoverride
Database Connection | Decision newTable table
Database Row Filter Table Reader Number To 5tring  Tree Learner \ | /
- g L]
X ' |
Y - l—‘ \ > 25 > e |
( "\ Database Table Database | - ® \ e " ',
Hive Connector Selector  Column Filer /oy i notNULL  import all rows where | COW as predict COW | '.
; | |
E ' mim COW is NOT NULL ll"'. class |
'..I I| I'. |
L \ [ L | | Decisio 1 |
. | _ . nTree | .
. \ Database Database Connection " '
connect to | select* from Mode 180 | Predictor |
Hive | ss13pme [htah&se Row Filter Column Filter " Table Reader \ ;,l ||
(see instructions fof | . iy l';
Hostname) J | Ez mzy .
\_ | 1S
| ! |
" = . . append predicted '
COW is NULL remove import all rows where IEDW golurnn
Cow COW is MULL A
" -
Copyright © 2017 KNIME.com AG
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Spark

Database Row Filte| .
ﬂe to Spark Fix Missing Valu

\I-Itl].fs Connection

Spark Decision
- Tree Learner
S EESE
-
_,." . D m '..
Database Table Database ;’; COW is NOT NULL . fix missing values ® N ]
Selector  Column Fiter / convert a Hive query and start cow class ) connectto Hive -
S/ into a Spark RDD from 0 Tainon | port 14000
—'—I e cow
| - '\.\ \ -
/ - - \‘Datmase Row Filt rk Predict rk Column Re Concatenafe
* * er N or mn Rename ncatenal
| select™ from rm puma Hive to Spark Fix Missing Values Spark Column Filter Spn Spa Sua
| s313pmetable & pwatp* Cin )
ER . e oswe A wEe fEel
|
[ ] s & [ ] [ ] [
COW is NULL , fix missing values output is pred_cow = Node 210
convert a Hive query  and start cow class remove Cow pred_cow
into a Spark RDD from 0 -
Hive Connector/
f Spark to Hive
- i =i
[ ]
connect to . -
Hive write table
(see instructions for back into Hadoop
Hostname)
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e

[ ]
to Parquet on Spark

['to KNIME
Spark to Table

[ ]
back to KNIME

Database Connection
Table Reader

B

back to KMIME
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Want to try it at home?

 Hadoop cluster
— Use your own Hadoop cluster
— Use a preconfigured virtual machine

* http://hortonworks.com/products/hortonworks-sandbox/
* http://www.cloudera.com/downloads/quickstart vms.html

 Download and install compatible Spark Job Server
— See installation steps at https://www.knime.org/knime-spark-executor#install

* For a free 30-day Trial go to
https://www.knime.org/knime-big-data-extensions-free-30-day-trial
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