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Structure of the Course

Session Topic Duration
Session 1 Introduction to KNIME Software & Working with KNIME Server 75 min
Session 2 Creating Data Apps with Components 75 min
Session 3 Deploying WebPortal Data Apps 75 min
Session 4 Integrated Deployment, REST API & Administration 75 min
Session 5 Wrap Up Session 15 min

Structure of each session
Discussion of past exercises
Course

Introduction of next exercises
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KNIME Software - Overview



KNIME Software — One Ecosystem

Create

Blend & Transform

KNIME
Analytics Platform

KNIME KNIME
Extensions Integrations

Community
Extensions
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Model & Visualize

Partner
Extensions

Productionize

Deploy & Manage Consume & Interact
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£ > et Y
' 4
KNIME
Server
Team End User API Managed
Collaboration Applications Services Execution
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KNIME Analytics Platform:

3000+ Nodes for all Steps of “End-To-End” Data Science

Data Access Transformation Analyze & Data Mining Visualization Deployment
DB Connector PMML Writer
Decision
EJ Ly Tree Learner '
[} - r|:'| [ . ®
= ' Decision Tree i
R View (Table Image to Report
Acoess SAP Hana _ Partitioning Predictor Scorer ( ) g P Save model for
Merge Data Auto-Binner later re-use
Excel Reader (XLS) — | e = D,
vl g B
> u - - \ - [} [}
Enrich database e X Call out to R to view Include this image )
® h Determine Contigency Table inareport  Excel Writer (XLS)
with external data model accuracy '
Document
i Image to Report
Twitter API ) .G Prepl Text Analytics | Tag Cloud g P -
Connector Twitter Search AN Write results fo file
i = > »> v o ‘ »> “
w2 =D » N T [ Parallel
& ® . Coordinates Plot L
® e Extract | Color Manager Include this image
important terms . n in a report
Big Data ® Table View -
Loading & Preprocessing on Apache Hadoop ) ’E
Statistics
DB Table Selector DB GroupBy s Data to Report
7 I Highlight
>N EH:} E N\ v — »
DB Connector| . - | \ Joi color M / . Scatter Plot 2
onnector ° o DB Joiner DB Reader "\ oiner olor Manager B -
| — . i
o 2
[ = ] R A ) Include this table
L \ - El‘x ] ™ E.. > » + N . Python View in a report
| [ (] N
Access | DB Table Selector DB GroupBy . e ’E
Hive \ 0 - /
Y E:>E m::E o Crosstab (local) DB Writer
| e (] S
| Ve
® V4 ®
Write results to a
database
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Data Science for the Individual: Create

Blend & Transform

Explore Data Science Great
& Model Creation Model or Report
Deploy

© 2021 KNIME AG. All rights reserved.
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Data Science Practice: Multiple Stakeholders’ Needs

Data Engineers
‘@’ Data Science “coders” (Python, etc.) &. [
NS Data Science Specialists #
Data Science Visual workflow /
generalists

o* Model / ML Operations
$*

Feeding production systems

IT Operations
Centralized resources / strategies

(‘) Standards and preferred platforms used,
EEE infrastructure options
Exit strategies

IT Security
Data, applications

© 2021 KNIME AG. All rights reserved.

Smart Business Users (more than Excel)
Application Users — Interaction required

Application Users — Made to spec
Report Consumers

Operations Consumption
(Applications, Systems, Edge, etc.)

Financial / Risk Oversite
Costs allocation

Compliance officer
Data/model Governance,
traceability, GDPR
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KNIME Software - one Ecosystem

Create = = Productionize
Gather & Wrangle Model & Visualize Deploy & Manage Consume & Optimize
I 4 I

e > : RO o > e P

. - u . " ./
Open Source Commercial
KNIME Analytics Platform KNIME Server
KNIME KNIME Community  Partner KNIME ggitsnce s
Extensions Integrations Extensions Extensions WebPortal A SEviee



Data Science Practice: Teams !

Data Engineers
‘@} Data Science “coders” (Python, etc.)
NS Data Science Specialists
Data Science Visual workflow /
generalists

© 2021 KNIME AG. All rights reserved.
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Reuse, Share and Document

Workflows & Components build all types of applications — automated and interactive

Workflow &

Guided Analytics with Shared Companents

Parameter opti for a Random F is performed. You can change the model by replacing the leamner and the
predictor nodes. If you change those, don't forget to specify the proper parameters in the Parameter Optimization Loop Start F e at u r eS L]
node and the corresponding flow variables in the replaced leamer node. .
seng e Self Documenting
learned in the succeeding
ot e No limits: All nodes
=
= NE—"m DB, Spark, DL, Python
e etc.
objecive value.

Task packaging
Mix and Match
Sharable / Reusable /

Instantiated
File
bl licy  Job Mg lecti Parameter
— : e
— : >| @ |>
Colums .
[ Component

© 2021 KNIME AG. All rights reserved.

https://www.knime.com/blog/knime-analytics-platform-40-components-are-for-sharing
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https://www.knime.com/blog/knime-analytics-platform-40-components-are-for-sharing

Capture IP, Leverage Specialists, Collaborate

Sharable / Reusable / Instantiated Workflows, Components and Collaborative Development

Database Specialists Data Engineers

Guided Ansytcs withShared ompoments

Data Science Specialists Visualization Specialists

Data Governance . .
Data Science Generalists

Execution Settings ML Automation Download Models
AS a We b—based 1. Upload your data / define file path Ifyou selected to fine-tune the model parameters Decide which execution  Model parameters are Compare and inspect
2. Select the target column for the prediction. 1. Define the parameter values used for optimization. environment you wantto  automatically optimized and the results of the models
a ||Cat|0n 3 Filter columns to exclude fram the model 2 Define feature engineering settings use features engineered and download the
pp 4. Select models and whether fo fine-tune the model parameters. Otherwise the settings will be automatically set. desired ones.
Guided Machine Set Model Parameter Set Feature
Learning Settings Engineering Settings
> A >
Select Models Choose Execution
{or A.lllomﬂtic} IF Switch [ L [ End IF {or Automatic)
>
Ly I T
= 4 ‘Automated Model|  ( Automated Featur o
P ter Seti Engi ing Setti
] ] Vs ® arameter Settings ngineering Setting &
Wlth I n a WO rkfl OW ) »> Train and Select Model for
Feature Qualfty Reduce Fields d = validate Models D (or A
Select Data |Select Target r Automatic)] (or Automatic) . . »
(manual/automated) ) . S = - >
— -/
[}
L] L] [ ] [ ]

mpload Data and Process Setup

Fine-tune Model Parameters or Use Automatic Settings

.
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Recoverable, Backward Compatible, No Migration

Workflows, Components and Collaboration Features:

v £~ knime-server-webinar (phil@http://3.80.12.216:8080/knimerest) I n Stantl ate d / U p d ate d

DAdmin

v D Components
gjﬁutomahed Feature Engineering Settings
55 Automated Model Parameter Settings
55 Choose Execution (or Automatic)
i, Reduce Fields (or Automatic)
iy, Select Data
;hﬂ Select Model for Download (or Automate)
iy, Select Models (or Automatic)
iy, Select Target
55 Set Feature Engineering Settings
55 Set Feature Quality (or Automatic)
i, Set Model Parameter Settings
i, Train and Validate Models

¥ Data
[J+2007.csv
[P z008.csv
Bvb adults.csv

» [Examples

» Tusers

¥ [ workflows
ﬁ0I_Guidsd_AnaI;rtics_f'or_ML_Autom ation. knwf 1

Secure (create, use, etc.)
Versioned and snapshots

Version comparison

Locked / Encrypted

Reproducible

Guaranteed backward
compatible

\ Snapshots for Workflows/01_Guided_Analytics_for_ML_Automation.knwf 1

Element/Creation date Creator Comment
|=al Mom 2020-06-08, 09:36:42h phil Reworded label text of a few of the user interaction nodes
|=al Mon 2020-06-08, 09:34:40h phil Tweeked parameter optimization settings.
= Mon 2020-06-08, 09:33:37h phil Updated documentation

© 2021 KNIME AG. All rights reserved.

https://www.knime.com/blog/knime-meets-knime-will-they-blend
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Data Science Practice: Multiple Stakeholders’ Needs

Smart Business Users (more than Excel)

% Application Users — Interaction required

Application Users — Made to spec

Report Consumers

nnnnnnnnnnnnnnnnn
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Data Science for the Business: Creation & Production

Blend & Transform Consume
Explore Data Science SomilEil Data Science Monitor
. Data Science .
& Model Creation Process Operations & Update
Deploy Maintain & Optimize

nnnnnnnnnnnnnnnnn
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Empower Business Users Appropriately

Delivering reports and output to business users appropriately

Features:

......

Visualizations
Plotly, JavaScript, etc.

Reports Creation BIRT

Integration with
Excel

Functionality exploitation
not just CSVs

PowerBlI
Tableau
Qlik

https://www.knime.com/community/continental-nodes-for-knime-xlIs-formatter Spotflre

LA fdeeeti g6 Raiset (M GEeiiis (e
ERPEIQETLQ PREREQH RQMUTELIETIEQUERE
i i
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https://www.knime.com/community/continental-nodes-for-knime-xls-formatter

Empower Business Users Appropriately

Guided Analytics for Building Applications

Appropriate levels of Automation & Human Interaction at any stage of the Data
Science Life Cycle depending on task and audience

A KNIME

.‘ a
. L :
L /
- [ e e
3 0

https://mww.knime.com/blog/principles-of-quided-analytics

AKNI‘F‘IE Guided Exploration Dashboard

Guided Exploration Guide

Features:

Workflows and webportal nodes
build interactive applications

& dashboards
KNIME WebPortal manages access

© 2021 KNIME AG. All rights reserved.
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https://www.knime.com/blog/principles-of-guided-analytics

Data Science Practice: Multiple Stakeholders’ Needs

o* Model / ML Operations Operations Consumption
$$ Feeding production systems (Applications, Systems, Edge, etc.)

© 2021 KNIME AG. All rights reserved.
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Data Science for the Business: Creation & Production

Blend & Transform Consume
Explore Data Science SomilEil Data Science Monitor
. Data Science .
& Model Creation Process Operations & Update
Deploy Maintain & Optimize

nnnnnnnnnnnnnnnnn
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Flexible Delivery Options: Automate

Automated workflow execution

> ! e . Features:
- @ Scheduled
—an : Triggered
@™ Called (Rest / SAAS)

Call Actions based on status
Scale and Pin Execution

View, edit, execute workflows
remotely

https://docs.knime.com

nnnnnnnnnnnnnnnnn
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https://docs.knime.com/

Continuous Integration / Continuous Deployment

Integrated Deployment

Creation Workflow

‘Creating Productionizable Data Science

nnnnnnn

Production Workflow

Automatically Created Production Workflow

uuuuuu
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

https://mww.knime.com/integrated-deployment

© 2021 KNIME AG. All rights reserved.

Features:

Eliminates the gap
between
Creation and Production

mark what's necessary
for production

not just the model

no manual intervention
No rewrite, copy paste

Capture all nodes &
settings

Automatically created
production workflow

Always in sync
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https://www.knime.com/integrated-deployment

Data Science Practice: Multiple Stakeholders’ Needs

Financial / Risk Oversite

Costs allocation
Compliance officer
Data/model Governance,

traceability, GDPR

nnnnnnnnnnnnnnnnn
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Governance & Compliance

Explainability / Interpretability of models

Binary Classification Inspector = [m] X F .
Stats ¥ Scoring Metrics ROC Curve e a,t u r eS .
1

nnnnnn

—
DDDDDD —

'd Many Techniques available
LIME
) SHAP
@ Fingerprint Learner Score ® RandomForest_Probabilit .1 7- ijfc'ﬁi'w bablit Shapley
Threshold: 0.4943307102908049 Partial Dependence / ICE

Max Accuracy — ‘ ;max A;:Q;a:;v ’ Max Accuracy =
Confusion Matrix (591 displayed rows) Dist Chart ~ H 4 H
. : Distribution of Positive Class Probabilities Blnary Cla.SS|flcat|0n I nSpeCtor

(Predicted) (predicted) Actuzf @O BT

E Sensitivity
0.829710
5 Specificity
0.707937
Precision

recisi NPV
0.713396 0.825926

nnnnnn

nnnnnn

Vvalue,
Sensitivity
~

Pracision Sensitivity spacificity F-Measura
Metric by Model

(Actual)

Frequency

(Actual)

s 0.
Predicted Probability

Reset | Apply |« | Close |«

https://hub.knime.com/knime/extensions/org.knime.features.mli/latest
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https://hub.knime.com/knime/extensions/org.knime.features.mli/latest

Governance & Compliance

Data / Model Lineage

Edit View Node Search Help

[ New... tel+N - =
lml Save
(w] A *0: Simple Reporting Examples 82 @ Welcome to KNI
la) SaveAs...
- Read the aduit oata set nie. SSIgN Coiors by Income
@ saveall Shift+Ctr There is one row for each roup.
person, plus demographic
CloseAll info and the income group.
rest) The file is located in
Recent Workflows > : heData/Basical
knin |

S ittpe
A5 import KNIME WorkFflow... om/t
£ Export KNIME WorkFlow. imer File Reader Color Manager
Switch Workspace » Workflow Summary (JSON)... »

Image (SVG)... Red for income "<=50K"
Preferences i .,

; aguIT.CSV Blue for income ">50K"
&7 Export Preferences... me.c —
£ import Preferences... b
Install KNIME Extensions... suing pulation

(Multi Column)
Update KNIME... x
> 5 »
Restart
> e
Exit

Explore &

Analyze

© 2021 KNIME AG. All rights reserved.

Archive

Document

Nude Usage
Bar Chart
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Data Science Practice: Multiple Stakeholders’ Needs

IT Operations
Centralized resources / strategies

(‘) Standards and preferred platforms used,
EEE infrastructure options
Exit strategies

IT Security
Data, applications

© 2021 KNIME AG. All rights reserved.
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Manage Infrastructure & Users
Central Management and Monitoring capabilities

Features:

Client Customizations
Custom update sites

| Jobs Jobs
- Manage preferences via profiles
s o o Node repository & libraries

Monitor server activity
Running and scheduled jobs
Adjust permissions
Manage ongoing services

nnnnnnnnnnnnnnnnn
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Single Sign-on, Integrate with multiple Security protocols

OAUTH, LDAP, AD Integration

Features:
KNIME . .
SR Single sign-on (SSO) to KNIME
Server
‘ Integrate with multiple identity
‘ providers
| Flexible configuration capabilities
Client identity to map users and groups
Provider Manage all aspects of KNIME

usage

https://docs.knime.com

nnnnnnnnnnnnnnnnn
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KNIME Hub: Sharing Resources

KNIME Q_ data manipulation Mors KNIME
KNIME More KNIME e
3140 e
MG Noder o Worklloms
Welcome to the
String Manipulation i
KNIME Hub -
The place to find and collaborate on KNIME workflows and nodes. Here you can find solutions for
String Manipulation, Math Formulaand - 0" 2 1 i er:
your data science questions Rulo Engine Example " ] v ®
(Q_ data manipulation| g Manloion V)
s e i L
o
How to Forum Blog KNIME Q. Search workflows o

@ More KNME

Getting Started Get helpifrom ‘our Intelligently Automating

:‘r:rr:"d:wwnlondiﬂg through to building your first community and help Machine Learning = String Manipulation, Math Formula and Rule
others

Engine Example

String Manipulaticn, Math ermiula 2 Ruls Engine Sxsmgis

s I 5 e AT 6358 AN O ERGAY, m e
0 b Engng o0
replacie e counry con
Pl Raader RusEngine  MatrFomul  String Manipuistion KRIME

0 - >

Open workllow

Read hswr Rourdup ags  Repiace " win "
e el e 10 e

https://hub.knime.com/

KNIME AG. All rights reserved.
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Log in to KNIME Hub and publish your Workflows

- . | J
File Edit View Mode Help Log in | KNIME X + a = x
o : E oo 00D (
O : ‘ | B &b 20D 00mEY (&) @ https://www.knime.com/user/login?destination=oauth2/au.. o & ¢ n :
@ 4 KNIME Explorer &3 = 8 A
[Q E E | Q:gh % | | e || @ Open for Innovatior

w ez My-KNIME-Hub (hub.knime.com) KN I I I E

(i) Double click to connect to KNIME Hub

A% EXAMPLES (knime@hub.knime.com) KNIME Forum
4 LOCAL (Local Workspace) Account Credentials

| va Log in

B Login to "My-KNIME-Hub';
¥' A new tab has been opened in your browser,

Svs  — £ paclotamag

T:T? Ana cancel retry
&, Other Data Types
<» Structured Data Forgotten password?
@ Scripting
2, Tools 8 Services

# KNIME Labs
W, Workflow Control
A" Workflow Abstraction
Ié ;Z;I;:tﬁ:dla KNIME.com @ Create Account
o Chemistry

+] Log in

Open for Innovation
© 2021 KNIME AG. All rights reserved.
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Edit the Workflow

- O X

Row Filter = KNIME Hub x -+

< c

KNIME Q. Search work

~ Row Filter

The node allows for row filtering
criteria. It can include or exclude:

> row number), rows with a certain
— gtain value in a selectable coli
Manipulator are the steps O Q@nf"’" re

el
configuration dialog. Note: PhS#c™
the domain of the data table. |. e. the upper and lower
possible values in the table spec are not adapted, ever

or ane value is fully filtered out.

@ https://hub.knime.com/knime/extension... ¥r n H

File Edit View Node Help
C-EE ®: o
ooz | 8 = AFOODODHEMRAQAEILZCO0C0C

& A\ "0 02 StringManipulation_MathFormula_RuleEngine 33

String Manipulation, Math Formula and Rule Engine Example

This workflow shows three different data manipulation operations, namely:

Bw e b

- rounding up people’s age to the nearest 10 with the Math Formula node
- replacing hyphens with ™ " characters in the native country calumn

File Reader Rule Engine Math Formula String Manipulation

[ r—r %) > ]

Read New column Round up age Replace ™" with ™~
adult data for work status: to the nearest 10 in native country
- unemployed values
- employed par-time
- employed full-time
Drag & Drop

© 2021 KNIME AG. All rights reserved.
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3

- creating three cateogries of people based on their weekly work hours with the Rule Engine node

Quick Access

= g E
&
%
A
A
El
=
KNIME



Working with KNIME Server



Connecting to KNIME Server



Set Up a New Mount Point

Server connections are shown as “mount "R = seles j\l -
p0|ntS” In the KNIME EXplorer TO add a A knime-server-local (admin@http://knimel10:28080/tomee/ejb)
new mount pOInt Slmply: A EXAMPLES (knirmne-guest@http://publicserver.knime.org:80/tomee/ejb)

b LOCAL (Local Workspace)
Click the Configure button in the KNIME
Explorer.

Click New...

Configure a mount point with your details

Preferences (Filtered) u] X
type filter text KNIME Explarer - v -
~ KNIME -
KNIME Explorer Setup mount points for usage in KNIME Explorer view.
List of configured mount points:
Mount/D Mounted Content Mounted Type Mew...
knime-server-local 4= admin@http://knime110:3080... £~ KNIME ServerSpace
EXAMPLES £ knime- quest@http://publicse.. 4~ KNIME Example Server Ee
LOCAL 44 Local Workspace £ Local Workspace Rerr
Up
Down
Link metanade when defining new template | Prompt v
Restore Defaults Apply
Coce

nnnnnnnnnnnnnnnnn
© 2021 KNIME AG. All rights reserved.




Server Mount Point as a Shared Repository (1/2)

The Server provides an area in the 42 KNIME Bxplorer £ = g
Explorer for sharing work with your sele % 7| E
colleagues. Use workflow groups to e memamet Click to add new
organize your workflows, components, v ?;_Ew::::ebinar mountpoint
and data files. %cu?r:ernatam -

| ﬂl_rir:d;clslm Workflow Groups
To move resources simply drag T emersegmentton o OTKTOWS

2% 01_CustomerSegmenta Jobs
A4 02_CustomerSegmentation_ScoringAPl
™7 00_ServerWorkspace
[ Admin
7] deployment
™7 Examples
™7 testing
[ testing_gueue
iy, dataGen

iy, Metanode
& EXAMPLES (knime-guest@http://public-server.knin
v 4% LOCAL (Local Workspace) W

and drop or copy and paste

Components

nnnnnnnnnnnnnnnnn
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Server Mount Point as a Shared Repository (2/2)

Another way to deploy resources on KNIME Server.. 5x

Deploy to...

Select the destination workflow group.

~ A= knime-server-local (knimeadmin@http://knime110:8080/tomee/jb)
[ 2017 - KNIME Spring Summit
"] Basic KNIME Exarnples
"] data
4 KNIME Explorer 52 BEl$ S VB =8 [ Examples
" Montafon_2017
~ [ Server Training A ™7 OReilly
[ data [™] Server Training
v [ Exercises "] TEST_22
™7 1. Basic Customer Segmentation A% 02_Customer_Segmentation_Use_Case
D 2. Flow Variables A% 02_Topic Detection Analysis_Deployment_Web Portal
™7 3. Workflow Control A% 03, Data Mining - solution
w D 4, Interactive Custorner Segmentation from a Web Browser A\ configure_usernames_and_passwords_for_knime_server_training_Ber
A4 00 Import Metanode Template A5 KNIME_project
£ 01, Define Cluster Parameters A tE_St-?-_ )
A% 02, Display Cluster Result A V!sualfzat!on(?_]
A% 03. Take Notes and Display Labeled Clusters A5 Visualization(2)(2)
v [ Server Course_My wf
A4 03. Data Mining - solution
~ [ Solutions
™7 1. Basic Customer Segrmentation
™7 2. Flow Variables a N

™7 3. Workflow Control
v [T 4. Interactive Customer Segmentation from a Web Browser
£ 00 Import Metanode Template - solution
A 01, Define Cluster Pa A5 New KNIME Workflow... knime://knime-server-local/

A% 02, Display Cluster Ry
MNew Workflow G
A% 03, Take Notes and C 8 New Workfiow Group

v [2] Final Workflows A5 Import KNIME Workflow... [] Reset Warkflow(s) before upload
A4 01_Basic_Customer £ Export KNIME Workflow...
A4 02_Custormer_Segme

[ The Metanodes e

Open for Innovation
1 KNIME AG. All 1 rved.
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Inspecting a Workflow from KNIME Server

By double-clicking a workflow on KNIME Server, the client downloads it (to a
temporary location) and subsequently opens it automatically

The yellow bar at the top of the editor indicates that this is a temporarily
downloaded server workflow

KMIME Analytics Platform
File Edit View MNode Help

io-EE G Hw% | 8- AROCOCDOOEERAQAERLZCOOC|FT
4 KNIME Bxplorer 52 = B | A 2 Googlefnalytics-BlogTrafficAnalysis_Weekly_online A 0: 03, Data Mining A% 3:03. Data Mining - solution &7
BEl$ S . o R : . .
, Thisis a ternporary copy of "knime://knime-server-local/Server Training/Solutions/1. Basic Customer Segmentation/03. Data Mining -
M CallsDataxlsx A © Use "Save" to upload it back to its original location the server or "Save As..." to store it in a different location.

B Cities_Long_Lat. . ..
[ ContractDats.cs Solution: Data Mining
@_, CurrentDetailDal

|| outputFile bt
n-b outputFile.bd

nnnnnnnnnnnnnnnnn

© 2021 KNIME AG. All rights reserved. KNIME




Automation - Remote Execution



Executing a Workflow on the Server — Remote Execution

Server Execution Options O X
o e Execute workflow on server ° Check to reset workflow before
j43. KNIME Analytics Platform execution. All nodes are reset
 Eile Edit View Help (including File and Database
E v &) : — — R Reader nodes, etc.).
[ Standard job options | Scheduling options | Configuration onti~=
E £ KNIME Explorer 52 = " [] Reset before Execution
i P - o [ Discard Workflow Job after Execution |f Selected, the eXeCUted ]Ob iS
i H B B ¢ B | - E Email action | Report action | Call workflow action deleted |mmed|ate|y aﬂer
Cv A= knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/rest) B Notiy upon completion execution, and is not saved.
E :| Admin Email On success On failure Add/remove
E v -_| Examples : marten.pfannenschmidt@k.. . .
: = Orchestration team-xy@knime.com V x Enter one or multiple email
: v [ Reporting + addresses (separated by
; A 01 - Simple Reporting Example (Execut E— commas) to which a notlflcatlo_n is
; ™ REST Open sent after the workflow execution
; ] Shared Metanodes ™% New Workflow Gr, has been finished.
; ™ Supplementary Data (really only the data)
: ™7 Test Workflows (add your own for database Deploy to Server. Cearal
[ P ear a
; WebPortal = O Execute.. :
! v [77] Server Training_Online_Course —e— — ~ || | [JAppend node messages to netifications
E ™ Compunents U snuw Ari aefinitig [ Notify if job is discarded due to inactivity
E : data I? Properties... Custom job name (default: werkflow name plus execution time)
' - Exerc_nsei % Delete.. |
i |1 Solutions T Showh
! - ow histo q
: Use Cases c ryh T The name of the workflow job as
' e reate snapshot Workflow variables and credentials are marked for deprecation in future releases of KNIME an A . . .
! :I Users - Server. They are not supported when the 'Use REST option is checked in the mount point itis dlsplayEd n the SEerver view.
configuration dialog. If you require this legacy functionality when executing this workflow By default thIS iS the name of the

please uncheck the 'Use REST option in the mount point dialog.

workflow. The execution date is
always appended to the name.

Open for Innovation
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Executing a Workflow on the Server — Remote Execution

Components Here you can define the location,

Server Execution Options oox If the workflow contains a report,
,,,,,,,,,,,,,, T Te T sreTereres|_Eyecute workflow on server ) you can select to save it on
' KNIME Analytics Platform KNIME Server
i File Edit View Help
P v (S &L
\ Standard job options  Scheduling options | Configuration options
i 4~ KNIME Explorer 53 = | ZIReset before Execution
i . - & = ‘ E [[] Discard Workflow Job after Execution By default the name of the report
E =% % 3| |Email action Report action | Call workflow action iS the name Of the WOrkﬂOW. You
L A= knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/rest| | [ Save report on server can define a custom report file
E : Admin Custom report file name (default: workflow name) name, if yOU WISh SO.
; v 7] Examples
E 7 Orchestration @ Append "Created At" time
: v REP;;"“SQ_ e R O Overwite You can overwrite the report with
: e R Open Report location every execution or append a
E REST ! Select destination t| mestam p
' ] Shared Metanodes % New Worlkflow o :
: ™7 Supplementary Data (really only the data) eport formats to save
i - -~ df d html (
! ™ Test Workflows (add your own for database Deploy to Serve Edpdr Lidoox [ntmi [lppte Lk
o Dowerona D=
! v [T Server Training_Online_Course — -
[ G;y onuw Ari defin
E ™ data q Properties... Custom job name (default: workflow name plus execution w.
: m Exercises where you want to store the report
: ~ Soluti XK Delete.. B on KNIME Server.
i | Solutions .
! M= Use Cases &3 Show history mportant notice:
E ™ Users & Create snapsho Workflow variables and credentials are marked for deprecation in future releases of KNIME

Server. They are not supported when the 'Use REST' option is checked in the mount point
configuration dialog. If you require this legacy functionality when executing this workflow

please uncheck the 'Use REST' option in the mount point dialog. You can Select in Wh|Ch fOI’matS

the report should be saved.

Open for Innovation
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Executing a Workflow on the Server — Remote Execution

Server Execution Options ] x
——————————————————————————————————————————————————————————————————— Execute workflow on server o

' KNIME Analytics Platform
i File Edit View Help
O EE G
E Standard job options | Scheduling options | Configuration options
E ﬁ KNIME Explorer % = Reset before Execution
i H E |: & ¢ - D Discard Workflow Job after Execution
i v Email action | Report action | Call workflow action
¢ v A= knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/res| | [ Call workflows upon completion
; Admin
E o 3 Examples Workflow On success Onfailure E.. Add/remove
! >
: "] Orchestration workflow_a X "
! o r_| Reporting workflow_b x Fd
: + i ;
: A\ 01 - Simple Reporting Example (Execut S Depending on whether your job
: {7 REST Open executed successful or not, you can
; ™ Shared Metanodes ™% New Workflow configure to run subsequent
; [ Supplementary Data (really only the data) workflows
I (™ Test Workflows (add your own for database Deploy to Serv|
E (| WebPPnal O Execute.. ’
I v (7] Server Training_Online_Course e . 5
h " Components (=) Show AF aefin Clear all
: 7] data ¥ Properties...
i r_| Exercises Custom job name (default: workflow name plus execution time)
: i ¥ Delete... [
: [ Solutions _
E [77] Use Cases § Show history
! :I Users = Create snapshc mportant notice:
! Workflow variables and credentials are marked for deprecation in future releases of KNIME

Server. They are not supported when the ‘Use REST' option is checked in the mount point

configuration dialog. If you require this legacy functionality when executing this workflow

please uncheck the 'Use REST' option in the mount point dialog.

Open for Innovation
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Executing a Workflow on the Server — Remote Execution

Here you can specify the first and ‘ server xecution Options 0o
,,,,,,,,, optionally the last execution date of ... | Execute workflow on server [>]
KNIME £ the scheduled job (in case it's a Repeating jobs can be repeated
File Edit repeating job). after a certain number of minutes,

hours, or days. The latter takes into
account daylight saving, i.e. the
4 KNIME Explorer 53 T._fl| [ISchedulejob _ start hour will be the same in winter
1 EE| S5 . E First execution |2?.04.2020 D-‘ 16:10 and summer (e.g. 12:00).

ot
|

L@

Standard job options | Scheduling options | Configuration options

[ Last execution |_“ 04,2020 ‘ 16:10

“r

v A knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/rest .
- [ Repeat execution

: ™ Admin

E o ._ Examples @) Repeatevery |1 = hours ~ . .

: B Ouchiectoation O Repeat at fixed stort fmes By default, repeating jobs are

: -_— . i ! ! executed every day. Here you can
' v Reporllng Restrict months, days, and times for execution .

H A 01 - Simple Reporting Example (Execut _0 S Days of week | Days of month | Months | Time frames filter Whether they should run Only
: ™ REST pen EIMonday  [ATuesday []Wednesday on certain days of the week, days
5 ] Shared Metanodes ™% New Workflow || | Thursday  [AFiday [ Saturday of the month, or only in certain

; ™ Supplementary Data (really only the data) £4Sunday months. “Last” means the last day
' ™7 Test Workflows (add your own for database Deploy to Serve of the month.

| DClwesboral O becute.

E v [77] Server Training_Online_Course T e — [[] skip execution if previous job is still running

' = Components ' o [ Disable schedule . . . : .

: ] data CF Properties.. || pext execution =t Mo 27,0420 17:10 If the previous job is still running

i [ Exercises % Das when the next execution is

i [ Solutions € ="f supposed to start, you can opt to
; [ Use Cases § Show history skip this execution.

E ™ Users la Create snapsho

Scheduled jobs can be disabled
temporarily.

Open for Innovation
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Executing a Workflow on the Server — Remote Execution

KNIME Analytics Platform
File Edit View Help

I~ ),

£ KNIME Explorer i3 =

= = S & w
| =R ﬁ|

® O

~ A= knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/rest)
™ Admin
v [T Examples
"] Orchestration
~ [77] Reporting
A% 01 - Simple Reporting Example (Execut

Open

1 REST

"] Shared Metanodes ™ New Workflow Gro

™ Supplementary Data (really only the data)

™ Test Workflows (add your own for database Deploy to Server...
WebPortal e

v [ Server Training_Online_Course

- sniuw Ari aefinitior
Components

™ data Properties...
= Exerc_nses Delete...

"] Solutions .

™ Use Cases Show history

e VOO

Create snapshot

™ Users

KNIME AG. All rights reserved.

‘ Server Execution Options. O

| Execute workflow on server

Standard job options | Scheduling options | Configuration options

Here you can change the values of the top level configuration nodes for this job. If no values
are changed in a field, the job will be executed using the respective default settings
Note: For arrays each line counts as a value.

Restore defaults

Enter your credentials

Username

Password

Select from range

] 5

1 10
Enter starting date

Date: | 2020-04-27 =

X

"

Configuration nodes from the
workflows can be set via execution
dialog to parametrize workflow
execution

Open for Innovation
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Workflow Jobs

Remotely executed workflows are run as Jobs:
A workflow job is a copy of the workflow with specific settings and data
Jobs are tied to the version from when the job was created
Orphaned jobs are colored red
Jobs have messages (e.g. successful or failure)

Jobs can be saved as a workflow for data provenance and debugging
(right-click -~ Save as)

© 2021 KNIME AG. All rights reserved.
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Remote Workflow Editor



Remote Workflow Editor — 1/3

Remote Control of Job running on KNIME Server

Capalbilities:
Live update of workflow job execution
(executing node and progress)
Execute and cancel execution supported

4~ KNIME Explorer §3

=

wis

+
1]
M
Jiar

v At knime-server (knimeadmin@https://99.80.232.40/knime/rest)
Add/delete nodes v [*]01_Use_Cases

> [77]01_Guided_Analytics_for_ML_Automation

C h an g en Od € Setti n gS v 4\ 01_Basic_Customer_Segmentation_Use_Case

Inspect data tables / flow variables

JavaScript nodes can show data/views > B deita
» "] Examples

v "] server Trair
» "] Compon

» [ ]data

» ["]Exercise

» "7 Solution:
» " JUse Cas

© 2021 KNIME AG. All rights reserved.

@ in WebPortal

Show workflow messages

(5] Save As Workflow
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emote Workflow Editor — 2/3

£3 A b2

i TN s P b T Bt B o M e °

s A leb

3 This e a viow on 1 rormota ob run g on KM Sarver Fsteorvor mashn R rokostae vy 1900 1
b 2 C i v o renote job surTing 60 KNIME Sesver (laslsrver-rraster. Il refreshes avery 1000 s

i This s view o
Table View Table View
Topic Detection Analysis - Movie Reviews Data Generator RowfFilter (JavaScript) | (JavaScript)
Dizlog - 1:4- Partitioning - o % > = =%
Tapic detection extracts relevant information elements fram unstructured text documents and groups them to define a numbe il Q S g 2 .
topics. This workfiow ilustrates how to perform 2 topic detection analysis an movie reviews. e Conhigies. o
o - Ex F7
fopic dotocion in MDD revior: Frstpariifon o L 5
Task. Portorm 3 fopic dotochon in IMDb e i ey Node 1 Node 2 Nod SR
Chose 5= of frst prtiton ) Executean Vie |
- - - o - ncel )
Data Reading Pre-processing Topic Detection Grouping =r———
Read IMDb reviews from a | - Classic pre-processing of Build a list of topics of the pre-  The GroupBy node canc, Sala Gosarior| e ”
CSYV file. documents: Punctuation processed documents using the  the keywords for the idel - = B Alt+F2
The file is located in TheData/ Erasure, Number Fiter, N Chars | Topie-Extractor (Parallel LDA)  topics &, . 1
SocialMedia Filter, Stop Word Fiter, Case  node. Use 4 words for each topic - Node 4 “
Converter and 3 topics. e s
trla Shifte L

Double-click the metanade to
see the subworkflow

. i 2 .
File Reador (Parallel LOA) Graupy = Q  Interactive View: JavaScript Table View
>
K E ] - !
37 Compare No
v o © Console e License:
s g it
Transtaemation of = o & Lock/Unlock Nodes...
Reuding s i docimmonks A words o Gane oK Apply cned @) ¥ e e
Crez :Date&Time Create Dati

What's my Change node JavaScript
workflow doing configurations in View support
now? the Job

Open for Innovation

KNIME
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Remote Workflow Editor— 3/3

To use the Remote Workflow Editor please install the KNIME
extension Remote Workflow Editor

L JON Install
# . = . . Available Software
. KNIM' F"e F d|t VleW Help | Check the items that you wish to install. \)):
XK ) 9 New... %8N |
Him =] Remote °
=) Name Version
= W (0] KNIME Sam:==f=====t= laliant_cide extension)
4 KNIME Explorel ® ! Hi- KNIME Remote Workflow Editor 4.9.04201906032109
. al W 00 KNIME Server Executor (server-side extension)
B EHE ¢! CloseAll 4 BW (- KNIME Remote Workflow Editor for Executor 4.9.0.¥201906032109
¥ 100 Sources
% [yl source for KNIME R Statistics Integration - Obsolete Nodes 4.0.0.v201905311239
5 Import KNIME Workflow...
P e KNIME-Hul ‘5 P
> _&EXAMPLES 45 Export KNIME Workflow...
v ﬁ LOCAL (Lo P EXpOrt to SVG Select All Deselect All 1 item selected
s . h W k > Details
A Workflow Coac e DlaShace
E:::Tn;en:ed Ng Zeferences Show only the latest versions of available software Hide items that are already installed
lle Reaaer e e
L3¢ EXport Preferences... Group items by category What is already installed?

E_. CSV Reader
"5 Excel Reader (!

LSS Install KNIME Extensions... =

2 4 Natahaca R
A1anase 7827 Update KNIME...

£ Import Preferences...

| show only software applicable to target environment

£ Node Repositol
Restart

‘Q Exit Cancel

»An -

Open for Innovation
2021 KNIME AG. All rights reserved.
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Permissions



Permissions

Permissions can be set for all types of items: workflows, workflow groups,
components, and data files

Permissions are assigned to either individual people or user groups
The user who uploads an item, automatically becomes its owner
Users with admin rights have no restrictions on permissions

The owner, plus everyone with admin rights, can assign and change
permissions for an item

It is also possible to set permissions on schedules, such that a schedule can be
maintained/changed by a team member while the owner is e.g. on vacation

nnnnnnnnnnnnnnnnn
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Permission Types

Type Workflow

Read Download a workflow job -
including data

Write Overwrite, create snapshots,
and delete workflows

Execute Execute a workflow by creating
a workflow job

© 2021 KNIME AG. All rights reserved.

Workflow Groups Files/Components

See the content of a workflow group = File: download data and
execute workflows that use the
data

= Component: use and download

Create and upload new items in a Overwrite a file or component
workflow group



Setting Permissions

Server Permissions

Access rights

Please set the access permissions for the item

()

".../Exercises/1. Basic Customer Segmentation/01. Importing Data".

The user owning the item

Owner name:

Permissions on the item

Inherit permissions from parent '/'

Read Write  Execute

Owner
Groups and users Edit Rights...
World = -
Everybody Else
Cancel

KNIME AG. All rights reserved.

[ ] Group and User Permissions

Group and User Permission Editor for the Server Item

Modify the table to assign, change, and revoke permission rights.

igh

[Groups] Users |

Group Read Write Execute Action
knime x
marketing =] =1 X
==
Cancel

Open for Innovation
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Versioning



Versioning

4 KNIME Explorer 532 HEBEl g B =8

~ [*7] Server Training A

™ data

v [T Exercises

Create snapshots of workflows, data files, and ETT——

("] 2. Flow Variables

components. These are stored with a timestamp R

[ Server Course_My wf
and a comment v e

(" 1. Basic Customer Segmentation

(™ 2. Flow Variables

™7 3. Workflow Control

v [T 4. Interactive Custorner Segmentation from a Web Browser

A4 00 Import Metanade Template - solution
A4 01, Define Cluster Parameters - solution
A% 02 Display Cluster Resi |

Possibility of creating a history of items on Server

New Workflow Group...

A% 03, Take Notes and Dis
(™ Final Workflows A+ Deploy to Server..
<
O Execute..
£ Workflow Coach 3 @ Open in WebPortal
Recommended Nodes Comm & Delete...
% Show history
o Create snapshot
A_Tp Rename...
e§° Refresh
Create snapshot X &) Console £2) Server History 3
Enter a comment for the snapshot: Snapshots for /Server Training/Solutions/4. Interactive Customer Segmentation from a Web Browser/03_Display Cluster Result - solution
| Element/Creation date Creatar Comment
= Thu 2017-04-06, 17:07:24h admin Sample Snapshot

Open for Innovation
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KNIME Workflow Difference (1/2)

Automates identification and comparison of nodes in a workflow, metanodes,
and two different workflows

Identifies insertions, deletions, substitutions, and parameter change

Fcuﬂmlﬂ LOCAL/03_Sentiment_Classification and LOCAL/03_Sentiment_Classification v2 @
A Workflow Comparison B+ = x

LOCAL/03 Sentiment Classdficati.. LOCAL/03 Sentiment Classificet:
A Decision Tree Leamner (291) 1 Decision Tree Learnes (291

&% Document vector (16) B3 Document vector (16)
Ho Bract Table Dimension (65) i Extract Table Dimension (66)
T Term to String (8) T Term to String (8 Column Filter Column Filter
B8 Category to class 275) vy to class
{8 Strings To Document (5) %8 Strings To Document (3) » 4& > » l*l >
I GroupBy ) I GroupBy )
|- ROC Curve (285) |- ROC Curve (288) - -
B parttioning 277) BB psrtonng (27)
7 Reference Row Fites (1) jep Reference Row Filter (11 Old MNew
B Case converter (33) B, Case converter 33)
2% Column Fiter (6) 4] Column Fiter (5
B Bag of Words Crestor (7) 38 8ag of Words Creator (7
& Number Fiter (30 & Number Fittes (30)
P Decision Tree Predictor (279) PP Decision Tree Predictor (279) r
= Row Fiter ( 3 Row Filter (10 B enses iy Node M Ay Gta Messages [™ Node Comparison £ x| & =0
) Color Menager (276) @ Color Manager (276) "
B B Column Filter 016 Column Filtes 0:15
File Reader (285) 2 File Reader (289 ) fa
g phe an g‘ o o Name Type Value Mame Type Value
BE N Chars Filtes (31) 2L N Chars Filter (37) v Node Settings w MNode Settings
& Punctuation Erasure 29) B2 Punctustion Erasure (29)
B8 Stop word Fiter (32) 2 Stop word Fiker v column-filter sub-config v column-filter sub-config
2 Java Ecit Variable (67) 3 Java Edit Variable (67) filter-type sting STANDARD Filter-type stnng STANDARD
—_— w included_names sub-config w included_names sub-config
B8 Node Settings Companson x 2
Ty e int 3 arTay-uIe int 3
Sncuball Stemmer (34) Snowball Stemmer (34) : . . .
Neme Type Velue Neme Type Vlue 0 string e 0 snng [
« Node Settings « Node Settings 1 string petal width 1 string sepal width
Document Column_Intemals sub-config Document Column_intemals  sub-config - stiing class 2 string class
Document Columa strin Preprocessed Document Document Column strin Preprocessed Document
s s e oty s AN Ik Vb ot » excluded names sub-config > excluded names sub-conlfig
Preprocess Unmodifisble  boolesn fate Preprocess Unmodifiable  boolean false enforce_option string Enforcebaciusion enforce_option string Enforcefxclusion
Replace Document Internsls  sub-config Reptace Document Intesnals  sub-config " )
Replace Document boolean true Reptace Document boolean true name_pattem wub-conf 3 name_pattern wb-co ﬂflq
New Document Column Nam sub-config New Document Column Nam sub-config datatype sub-config datatype sub-config
New Document Column Nem stnng Preprocessed Document New Document Column Nam stnng Preprocessed Document System Node Settings System Node Settings
Stemmer Name Internals  sub-config Stememer Name Intemals  sub-config ’
Stemmes Name. sting Porter Stemmes Name. sing German
System Node Settings System Node Settings
" ke - < > ¢ >

Open for Innovation
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KNIME Workflow Difference (2/2)

EREIEEA ~[ B £5 Compare of knime-server,/00_ServerWebinar/03_workflows/01_CustomerSegmentation_ModelLearning and LOCAL:/00_ServerWebinar/03_workflows/01 Custom... 52 = O

4- datascience knime.com (roland burger@httpsi//da A5 Workflow Comparison ?? | T || & ||:| ®

v 4t knime-server (knimeadmin@https://localhost:3443/

~ [T D0_ServerWebinar knime-server,/00_ServerWebinar/... LOCAL:/00_ServerWebinar/03_wo...
(7 01_data 0 Color Manager (101) 0CD|D! Manager (101)
£ 02_models Select Data File (158) Select Data File (158)

w [ 03_workflows
4 01_CustomerSegmantatinn Rndall aarmis
A% 02_CustomerSeg New Workflow Group...

Display Cluster Result (130) Display Cluster Result (130)
Define Cluster Parameters (12 Define Cluster Parameters (126)

D 00_ServerWorkspace Deploy . \—J" ST [_1 & \—* k-Means [.1 =
£ Adein eploy to Server... HIL PRAML Writer (156) HIL BAAML Writer (156)
7 deployment S [ File Reader (91) [ File Reader (31)
00 vl & openinwebpora sl or Chart (ovaSeript) (159 Highlight differences:
=g ) Show API definition i
) testing queue = Nodes included/excluded
A4 KNIME_project & Delete..

L ot B Showristory » Node configurations

iy, Metanode - N
4= EXAMPLES (knime-guest@! EEStES RS ot
v 45 LOCAL (Local Workspace) "’E’ Rename...

v [*7] 00_ServerWebinar & Refresh 7 io.  Settings Comparison D4 ||:| X

. £ 01_data Copy Locstion Means (138) k-Means (138
) Mame Type Value MName Type Value
£ Node Repository Permissions.. v Node Settings ~v M e Settings
Q | I: ¥  Show Meta Information nrClusters_Internals sub-config nrClusters_Internals sub-config
S0 Disconnect nrClusters . int . 3 nrilusters . int . 3
& Manipulation - maerIterat!ons_\ntemals .sub-conﬂg maerIterat!ons_Intemals .sub-conﬂg
Q Views Dz Compare maxMNrlterations int 99 maxMrlterations int 999
Analytics ©  Run as workflow test cfgColmns_Internals sub-config cfgColmns_Internals sub-config
= Database » cfgColmns sub-config » cfgColmns sub-config
%, Other Data Types = enableHilite_Internals sub-config enableHilite_Internals sub-config
<» Structured Data Capy enableHilite boolean false enzbleHilite boolean false
(= Seripting Paste System Node Settings System MNode Settings

Open for Innovation
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Review and Exercises



Config Details — Access KNIME Server

KNIME Server Address: http://3.123.122.13
KNIME WebPortal Address: http://3.123.122.13/knime

Login credential: firstname.lastname ()

Password: knime

*for double names and double surnames the whitespace has been removed

© 2021 KNIME AG. All rights reserved.
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http://3.123.122.13/
http://3.123.122.13/knime

Working with KNIME Server, Activity 1

Configure a mount point for KNIME Server with the details provided in the
Config Details — Access KNIME Server slide at the end of the slide deck

Download Server Training Material in your LOCAL workspace (hint: drag
and drop or copy and paste the entire folder)

nnnnnnnnnnnnnnnnn
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Working with KNIME Server, Activity 2

Path to the workflow:
Exercises — 01. Remote Workflow Execution

Create a local copy of the workflow and rename it as
“01. Remote Workflow Execution_Yourlnitials”

Deploy the workflow on KNIME Server under the directory Uploaded Workflows

Schedule a workflow execution (5 mins later)

nnnnnnnnnnnnnnnnn
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Working with KNIME Server, Activity 3 (1/2)

Make some changes to your local copy of the workflow (e.g. generate 5 clusters
instead of 4) and afterwards deploy it to KNIME Server under the directory
Uploaded Workflows

Make sure to create a snapshot when updating your workflow on KNIME Server

Overwrite the existing item
Check the option Create Snapshot before Overwriting and provide a name to the snapshot
The snapshot is listed in the Server History view (View — Other - Server History)

nnnnnnnnnnnnnnnnn
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Working with KNIME Server, Activity 3 (2/2)

Download the snapshot to LOCAL Workspace

Use the WorkflowDiff feature to compare the downloaded workflow with the

latest workflow deployed on KNIME Server:
use Ctrl (or Cmd) button to select both workflows from KNIME Explorer;
right click on one of the two workflows
click Compare
select the two nodes that you wish to compare
click Show configuration differences of highlighted nodes

© 2021 KNIME AG. All rights reserved.
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Structure of the Course

Session Topic
Session 1 Introduction to KNIME Software & Working with KNIME Server
Session 2 Creating Data Apps with Components

Session 3 Deploying WebPortal Data Apps
Session 4 Integrated Deployment, REST API & Administration

Session 5 Wrap Up Session

Structure of each session
Discussion of past exercises
Course
Introduction of next exercises

© 2021 KNIME AG. All rights reserved.

Duration

75 min

75 min

75 min

75 min

15 min
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Components



What are they good for?

Components encapsulate functionalities that can be reused as your personal

customized KNIME nodes, to perform tasks that you often repeat.

They can also be shared with others via KNIME Hub and KNIME Server.

Table Reader roupByl—Emn Filter
ﬁ_. ..I' H o
@ Configure...
. Execute

B8

Execute and Open Views
Cancel

Reset

Edit Node Description...
Mew Workflow Annotation
Connect selected nodes
Disconnect selected nodes
Create Metanode...

Create Component...

Fé&
F7
Shift+F10
F9
F&

Alt+F2

Ctrl+L
Ctrl+Shift+L

Encapsulates nodes into new component

i % EE% L o

&

Cut

Copy
Paste
Unde
Redo

Delete

© 2021 KNIME AG. All rights reserved.

Table Reader

i

Component

>

2

Metanode

>
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Metanodes vs. Components

Configuration

Variable scope

WebPortal Usage

Execution mode

Recommended uses

Metanodes

Not configurable
Global

Executed in the background

Normal execution

Workflow cleaning

Components

Via Configuration nodes (local workflow) and
Widget nodes (KNIME WebPortal)

Configurable: Local or global

JavaScript Views and Widgets inside the
component are shown on a WebPortal page
Allows Simple Streaming execution

Enabling custom interactions, producing
interactive views, sharing functionalities



Component Setup

Add input and output ports to components

Configure... 6

Remove ports to adapt to changes after

Reset F8

Edit Node Description... Alt+F2 t H f t h t
Hew Wkl it Creation o e componen
Connect selected nodes Crrl+L
Disconnect selected nodes Crbe Shift+L
Create Metanode...

Create Component...

Component > [ open
@  Interactive View: Filter by product Expand
B2 Compare Nodes 0 setup..
[& Convertto Metanode
Show Flow Variable Ports = Setup Component Wizard ] X Add Meta Port *
B share..
o Cut [0 UpdateLink Ctri+Alt-U
B Copy Dis tLink
[T} Paste LECME_E " Specifiy the name of the node and define the number and type of the desired in and out ports. Port Type: Data hd
o [F] Change Link Type...
e s"‘:“ [T] Select in Explorer 0K Foovariable ~
Redo
3 Delete Component Name: | eyt 1 PMML
Database Connection
8] ot Database Query
In Ports: Add... Out Ports: Add... AWS Comprehend Connection
in_1 (Data) out_1 (Data) AWSConnection
Remove Remove DB Data.
DB Session
Up Up Distance Measure
FilterDefinition
Down Down Gradient Boosting Model
H20 Context
H20 Frame
H20 Model
Image

KnimeConnection
Qutlier
Python
Python
Regression Tree
Regression Tree b

Open for Innovation
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Flow Variable Scope of Components

Flow Variables are -by default - only available locally inside the component

Configure the component input/output to pass Flow Variables
from/to outside the component

Value fon Dialog - 0:32:0:30 - Component Output — a x
Configuration File
> E'd Configuration Descriptions Flow Variables Job Manager Selection  Memory Policy
Component Inpu . [Component Output Choose varisbles from workflow to be visible outside the Component
B configure... F& (®) Manual Selection () Wildeard/Regex Selection
(] Ror.w ﬂte’r_/— Execute 7 Exdude Include
> S B Execute and Open Views Shift+F10 Y rAiter Y rAiter
® e 9 [ selected_product 5 No variables i thi fse
@ Reset =3 \£| selected_product (column)
= Edit Node Description... Alt+F2 »
=l MNew Workflow Annotation g
of B Connect selected nodes Ctrl+L
2 P Disconnect selected nodes Ctrl+Shift+L &«
Create Melanode... (O Enforce excusion (@) Enforce inclusion
Create Component...
Select Loop
0K Apply Cance @)

nnnnnnnnnnnnnnnnn
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Component Description

risbles - solution A *611:0- Filter by Product (select product category) I = E  lp Description £ =]
~
Filter by Product X
Value Selection Description
Configuration
r 5
Component Input Ll Component Output
® Row Fiter -
- Gomponent Icon
>3 L . :
| Drag and Drop a square image file |
L] | PrGimage of sze 1611 6orlarger !
H i
ription: | Data containing records for all products
A "6 07. Flow Variables - solution 53 = O  dg Description 52 =0
OutPort #1 R
Name: | Filtered data | Description: | Data containing records for the selected product Filter by Product
v
@ 5 This component filters the data by the selected product name
Select product:
The product name to use for fitering
Table Reader [Fiter by Product Input Ports
& ,—_,D 0 Data containing records for all products
%
- - Output Ports

Double click a Component to configure It s CHae

Providing meaningful description is best I
practice

Open for Innovation
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Components: Creating custom
nodes from KNIME nodes



Creating a Configuration Dialog

Configuration nodes allow creation of a Component’s configuration dialog

Configuration nodes enable different types of user inputs such as string input,
Integer input, selecting one value from a list and many more

£ Node Repository = H w & Configuration
- v [ Input
R|| o ot
» Boolean Configuration

i 10 h Credentials Configuration

&& Manipulation [ Date&Time Configuration

9‘ Views . = Double Configuration

29 Analytics Integer Cenfiguration

= DB F Integer Slider Configuration

%y Other Data Types 2 List Box Configuration

<» Structured Data n Local File Browser Configuration

@ Scripting ] Repository File Chooser Configuration

3" Tools & Services 3 String Cenfiguration

i KMIME Labs v [77] Selection
:“ Warlflow Contral 3¢ Column Fitter Configuration
v A :.!‘.f{-:-rlcﬂowﬁbstractior! i{f-.’ Column Selection Configuration

o Wnrkflow |ﬂVDCEt|0ﬂ ‘= Multiple Selection Configuration
& Configuration E-H MNominal Row Filter Configuration
3 Widgets "5, Single Selection Cenfiguration
4= Quickforms (legacy)

E-i Value Selection Configuration

© 2021 KNIME AG. All rights reserved.
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https://docs.knime.com/2020-07/analytics_platform_components_guide/index.html#tab-configuration-nodes

Creating a Configuration Dialog

Use Configuration nodes to create Flow Variables
Every Configuration node has a label, description and parameter/variable name
Depending on the node, additional options and visual properties can be set

Flow variables created in the Configuration nodes can then be used to overwrite
the settings of subsequent nodes

[ NN ] Dialog - 2:14 - Value Selection Configuration

Flow Variables  Job Manager Selection =~ Memory Policy

Label: Select product:

Description: Select the product, which should be inclu
ded.

Value Selection
Configuration

Parameter/Variable Name: product_select

f’ E.i ° Selection Type: Dropdown
Y Lock Column:

Component Input \. Row Filter Component Output Default Column: [8] Products 3
® )
» ﬁ %>- Default Value: Gold Investment
—+
Limit number of visible options:
] ] ]
Number of visible options: 10
OK  Apply Cancel

nnnnnnnnnnnnnnnnn
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Configuration of a Component

Double click a component to configure it

Dialog - 0:32 - Filter by product - O X
Table Reader [Filter by product -
ile
R N ot -
- E Configure... Fo Options | Flow Variables Memory Policy  Job Manager Selection
L (D Execute F7
Customer data
B Execute and Open Views Shift+F10
Cancel F9
B Reset F8 Select product:
= Edit Node Description... Alt+F2
=0 Mew Workflow Annotation Private Investment
Dr“ Connect selected nodes Ctrl+L
. . F+E I tment
2 A Disconnect selected nodes Ctrl+Shift+L cold Inn:eessh‘nee:t
[E] Create Metanode... 00 Investment
Create Component... Fund Manager +
@ Component >
Q  Interactive View: Filter by product OK Apply Cancel @'

Open for Innovation
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Component Composite View



Creating a Composite View

JavasScript visualization and Widget nodes allow creation of a composite view

Widget nodes allow user interaction in a composite view, e.g.
Adjustment of parameters via various input nodes
Selection of predefined values

¥ [ZWidgets

Consumption of outputs

A" Mode Repositary

|

&y 1o

." Manipulation

Q Views

¥ Analytics

= DB

X, Other Data Types

<» Structured Data

@ Scripting

3 Tools B Services
i KMIME Labs

W ':f Workflow Abstraction

" .
. Workflow Invocation

/% Configuration
3 Widgets

<= Quickforms (legacy)

© 2021 KNIME AG. All rights reserved.

v [input
Q;Boolean Widget
hCredentiaIs Widget
ﬂDate&Time Widget
G Double Widget
D File Chooser Widget
ﬁFiIe Upload Widget
&5 Integer Widget
JList Box Widget
“Fslider Widget
CJstring Widget
Js Autocomplete Text Widget
v [ Selection
*@* Column Filter Widget
£4}4—.'C0Iumn Selection Widget
'E Multiple Selection Widget
E-INominaI Row Filter Widget
*5, Single Selection Widget
E-.Value Selection Widget
v [Filter
?Interactive Range Slider Filter Widget
"'&Interactive Value Filter Widget
v "] output
DFiIe Download Widget
.= Image Output Widget
+= Text Output Widget




Configuration of Widget Nodes — Input Nodes

Widget input nodes have very similar configuration dialogs

[ ] [ ] Dialog - 0:213 - String Widget o [ ] String Widget
Flow Variables  Memory Policy Result Column:
[Hesuh ]
Label: Result Column:
— Reset Apply a« Close a ‘
Description: Please enter the name used for the result
column
V3 Widgets
Variable Name: ResultColumn v [ input ‘
D; Boolean Widget
Editor type: O single-line & Credentials Widget
Multi-line E Date&Time Widget
Multi-line editor width: 60 - G Double Widget
D File Chooser Widget
Multi-line editor height: 5 ﬁ File Upload Widget
Regular Expression: a Integer Widget
e 2 List Box Widget
Validation Error Message: — Slider Wid
225 Slider Widget
Common Regular Expressions: Assign 3 String Widget
Default Value: ~ JslAutocompIete Text Widget
V| "|Selection
i{!,i Column Filter Widget
OK - Execute Apply Cancel @

© 2021 KNIME AG. All rights reserved.
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Component Composite View

Multiple JavaScript View nodes can be combined in Components
Selections are transmitted to all other views

[ visual = @
. . . . w0 5 BE Bar Chart BE —1
L] . @ Occurrence Count
ser can give input via vviaget nodes | .o
“e‘ ‘e P ) 0! 2000
0! 0lotgl .
‘ e,3 @g; LY
»100] o, @ %0 o
s | 0 T %
2 o 00 PO
- Ve . gt
601 . s 1000
\ e
MJi ®
2
|
allel @ e s w00 120 10 160 180 0 166
‘I:_art m Night Calls 0 1 )
ICoordinates
Parallel Coordinates Plot R/= 1%
- _ Day Mins Eve Mins Night Mins Intl Mins CustServ C. Day Calls Eve Calls Night Calls Intl Calls
400+ 400+ 400+ 20+ 9 - - 180+ -
12
[ ] 160 160
350 350 350 e & 160 " -
Interactive Range | .
/ 14
Component Input Color Manager Slider Filter Widget . Scatter Plot Component Output N &l
— < 250 [ =
. n r A . 200
.
® ® ] ] L] 150 [><
100
\ Bar Chart
S 50
[:' o
L]
Reset Apply « Close a

Open for Innovation
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Component Composite View

You can open a composite view directly from  prpiay cluster .
the node’s context menu. .
® H
It will open a browser window that displays -
.. . . B Reset F8
all containing JavaScript and Widget nodes. B o166 Deseription. .
. . . =0 New Workflow Annotation
The same view will also be shown via F
KNIME Webportal Create Metanode...
[ x| Create Component...
e [#&] Component b
: =

Show Flow Variable Ports

of Cut
Copy

uuuuuuuuuu

Parallel Coordinates Plot

<Y Undo

& Delete

ER No variable

nnnnnnnnnnnnnnnnn
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Best Practice

Widget nodes for users input/interaction need to be separated from visualization
nodes (JS nodes)

IMPORTANT:

First component with widget nodes for user interaction/input

Second component with visualization of data based on previous user inputs

NEW: Use Refresh Button to combine Widget nodes and JS nodes

nnnnnnnnnnnnnnnnn
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Refresh Button

Adds a button widget with configurable text which can be used to refresh the
composite view of the component.

To use the node, connect the variable output port to the nodes which should be
re-executed. The downstream nodes of those connected nodes will also be re-
executed when the widget is clicked.

Refresh - e
Button Widget : [ [

tiple Table Row
Selection Widget GroupBy 1o Variable |/ Molecular Properties
[ /

[ERRee. I/ =
RDKit Descriptor Interactive Range > \
Component Input Calculation  Renderer to Image ~ Color Manager  giider Fi mwu% _— - \_ FiterApply ~ Component Output
= ~ =i Molecule Overview b
.P > o> > > »r\ | et T ——
AN

o o ° . \\ o °
SN
\ \
\

nnnnnnnnnnnnnnnnn
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Layouting

A layout can be defined for any Component that contains at least one widget
node or JavaScript-enabled view

The layout editor can be accessed from the top toolbar, when inside the
component

NBE RO IMlws v i AROOCDODERPEQESZCO0O0|$ T

© 2021 KNIME AG. All rights reserved.
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Defining the Layout

Four tabs available:
Node Usage
Composite View Layout
Advanced Composite View Layout

Configuration Dialog Layout

Integer Widget
_ \

Number of Clusters |\,

wponsm Output

Column Filter

Component Input Column Filter Widget
T
L]

® [ ] L

Node 99 Only numeric columns Column to be Included
for Clustering
Text Output Widget
L

Page Description

© 2021 KNIME AG. All rights reserved.

° Node Usage and Layout

Define & layout for the KNIME WebPortal and the composite view.

Specity the order of the cantainad

Node Usage | Composite View Layout  Advanced Comgosite View Layout  Configuration Dialog Layout

Define a layout for the KNIME WebPortal and the composite view.
Spocity the ordr of the contained cont; '

Node Usage _Composite View Layout
clearlayout  reset layout

Views drag into layout or
click

(o viewsareused i tho your)

Rows drag into layout  ® © ®
click

Define a tapout for the KNIME WebPortal and the comeusite e,
Specify the ceser of the contained contiguration naes for the ¢

Node Usage  Compasite View Layc 1 |_advanced Con

Node Usage and Layout

53 ation dialog of the component

View Layout

Interactive Range Sider Filter Widget

Nade Usage and Layout

te View Loyou_| Cor guration Dislog Layout

1
“paeunTLayoUILAGRCYMOda : falss,
“rawa” s [

Use legacy mode

“sizshisght” - true,
“rusizobduih

“ussiagacytode” - fales, P

Noda Usage snd Layout

Dafine 8 syt e e KNIME RSP 0 the Compaite i
e rorna

L
e Selectin Configuration

Jre——

“ussLegacyMade”  faes,

“siagWidin® -

“eomtents [
“typs i,

Gancnl
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Layouting | — Node Usage

Enabling the view of Widget
nodes on the WebPortal or on
the Component view

Enabling the view of the input
given by the Configuration node
on the Component Dialog

© 2021 KNIME AG. All rights reserved.

(=) Node Usage and Layout

Define a layout for the KNIME WebPortal and the composite view.
Specify the order of the contained configuration nodes for the configuration dialog of the component.

Node Usage Composite View Layout Advanced Composite View Layout Configuration Dialog Layout

WebPortal /
~ R

view Ci dialog

Enable/Disable
Bar Chart

ol 0:755
visualize income ca tegory occurences
Parallel Coordinates Plot

™ 1p:759
visualize numerical data

-++ Interactive Range Slider Filter Widget

¥ ID: 765

Scatter Plot

| 1D:768

age vs. working hours

nnnnnnnnnnnnnnnnn



Layouting Il — Visual Layout

® 5] Node Usage and Layout

Define a layout for the KNIME WebPortal and the composite view. I.

h OW i n d iVi d u al J aVaS C ri t Specify the order of the contained configuration nodes for the configuration dialog of the component.
p Node Usage Composite View Layout Advanced Composite View Layout Configuration Dialog Layout
views are laid out in a clearlayout  reset ayout —

Cp
WebPortal page or Views drag intolyout o 5
click X
. . Interactive Range Slider Filter Widget
COI I lponent COI“pOSIte VIeW (all views are used in the layout) s
Rows drag into layout or
click
L) L)
+
& ™
Scatter Plot Parallel Coordinates Plot
Node 766 Node 769
age vs. working hours visualize numerical data
Use legacy mode
& T
+,

Cancel [ Finish |

© 2021 KNIME AG. All rights reserved. iP(NIﬁE




Layouting — Order Items to Show on the WebPortal

The “Append the IDs to node names” button on the top bar shows the ID of each
node

N-BERIYD IHw0x | =ARO0OOCDOOHEPRQHSZCOO &K >
Text Output
Widget (#186)
@

Page Description

This is useful to reorder the items in the layout structure for the WebPortal

nnnnnnnnnnnnnnnnn
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Layouting — Nested Components

It is possible to include components inside other components

It allows to build up a library of components that contain useful linked views and
then easily assemble them to create complex views for visualizing and
Interacting with datasets

nnnnnnnnnnnnnnnnn
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Use Case: Creating a Data App
for Molecule Exploration

26



Introduction to Use Case

Drug discovery: compare molecule efficacy and molecular properties (e.g.
solubility, permeability, metabolic stability,...) to find best molecule for further
drug development

Aim to create an app, where
Users can upload their file
Define, which molecular properties should be calculated
Explore their data using interactive visualizations and select the best molecules
Download an Excel file with the selected molecules

© 2021 KNIME AG. All rights reserved.
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Exercise 02. Data app - 2 Views

Open Exercise 02. Data app - 2 Views:
Create a data app with two view
first view: selection of properties to calculate
Second view: data visualization to explore the molecules and select the best 5 molecules

nnnnnnnnnn

Molecular Properties

e o n -
= Fluorescence Dat a
L X R} User Selection " "
Solect w© w b
Excludes Includes | M
logP =1 -
TPSA o CRCNC
AMW
NuméAtoms REOS Overview s awp auw ma ECS0 Values
3 | NumR w10 e

NumRings +|srms
Baserc
« o ‘Sample: PHIOT g it F10T pECIO
e

° Bnomnsazz. - SaonersTTge:

am o 0037000 i S28B0A0STBE1S

a sommre. e Sasssiseress

8 S0gnae e saBsTISE A

Shoming 1 5.8 of 4 el e rom 37 ot )

Molecule Structures
S [0 5 e
H v b
srouns ——— e [l ‘

nnnnnnnnnnnnnnnnn
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Exercise 03. Data app — Single View

Open Exercise 03. Data app - Single Views:
Create a data app with a single view and a Refresh Button

selection of properties to calculate and data visualization to explore the molecules and select the
best 5 molecules

eee  singleView

Select molecular descriptors to be calculated

SlogP

Refresh

ECS0 values

s e gl
:

Molecular Properties

sogp Tesa o
w wo- 100 [
& 0 =
0
o = = Fluorescence Data
» w0
™ 1o
100 50
500 | & 1
®
= % B
- o | g
380 | 40 510
© | &
300 | p» g
bd 250 | e
o 20
% ® % R % m w T m w e
P07 e rod
REOS Overview
Complexiy @l @MW Pass ECS50 Values ” n'
ow + entries
Search:
) Sampl P1IDT_ps_hit P1aDT_pECS0

nnnnnnnnnnnnnnnnn
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Config Details — Access KNIME Server

KNIME Server Address: http://3.123.122.13
KNIME WebPortal Address: http://3.123.122.13/knime

Login credential: firstname.lastname )

Password: knime

*for double names and double surnames the whitespace has been removed

© 2021 KNIME AG. All rights reserved.
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http://3.123.122.13/
http://3.123.122.13/knime
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Structure of the Course

Session Topic
Session 1 Introduction to KNIME Software & Working with KNIME Server
Session 2 Creating Data Apps with Components

Session 3 Deploying WebPortal Data Apps
Session 4 Integrated Deployment, REST API & Administration

Session 5 Wrap Up Session

Structure of each session
Discussion of past exercises
Course
Introduction of next exercises

© 2021 KNIME AG. All rights reserved.

Duration

75 min

75 min

75 min

75 min

15 min
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WebPortal Data Apps



Data Science Practice: Multiple Stakeholders’ Needs

Smart Business Users (more than Excel)

% Application Users — Interaction required

Application Users — Made to spec

Report Consumers

nnnnnnnnnnnnnnnnn
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Composite Views: KNIME AP vs KNIME WebPortal

KNIME Analytics s e ...~ .| Executedlocally
Platform (AP) B C} =~ = | Visualized in KNIME AP

gy
Table Row .
User Selection to Variable <

>l E s - |
e )
RDKit Descriptor
Table Reader RDKit From C o to Image Data Visualization Row Filter Excel Writer

yr— BN 2
»— ) . »
.iﬂ.;. > 4 > o » B[ > I T Y e =
o 3 ] 8 @ e ®
malariahts.table

Woscuar Poperes

KNIME WebPortal E = Executed on KNIME Server
R i B i Visualized in Browser as web app

nnnnnnnnnnnnnnnnn
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KNIME WebPortal

All workflows on KNIME
Server available as web apps

Step-by-step execution of S
WO rkfl OWS fro m any b rowser [ Home: » [ Demos > [ 02.WebPortal > [] 01.Guided. Visuslization.and Exploration » a{ 01.Guided. Visualizati

+% 01_Guided_Visualization

Simple, clean interface for e

end users: Guided Analytics o e

Customize layout to match
corporate design

nnnnnnnnnnnnnnnnn
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Access to KNIME WebPortal from the Client

Possibility to start the execution of a workflow on KNIME WebPortal directly from
KNIME Analytics Platform: right-click on the workflow available in the KNIME
Server Mountpoint and click Open in WebPortal

4 KNIME Explorer 53 T EB &G L

> A knime-server (knime@nhttp://localhost:8081/knime/rest)
A datascience 1.knime.com (janina.mothes@https://datascience1.knime.com/knime/rest)
v :_‘_Df’:gso =2 01_Guided_Visualization
_Data
> [F01_General
v [T702_WebPortal
v r_01_Guided_VisuaIization_and_Explcralion
01_Guided_Visualiza
A% 02_Guided_Explorati > A as Local Copy
A% 03_Guided_Visualiza e
> [101_Job_Scheduling %% as new Job on Server
> [T702_Inventory_Optimizat ® dJobs
> [7]03_Customer_Segment;
> [ 04_Patent_Network_An
> [77]05_Customer_Intelligen 0 Execute...
> [*706_Price_Benchmarking @ Show API definition
> [*7]07_Recomendation_Eng [? Properties...
> [T]03_REST
> [T04_Admin

_—
> L 99_Templates % Show history

‘ ® Run



Access to KNIME WebPortal from the Browser

KNIME WebPortal can ARKFE b Wkl ontorng

also be accessed T T e T e O B P

directly in the Browser +: 01_Guided_Visualization o e
with a specific URL
Simply copy the link via
the Share option

There are two options:

AIENT';'E [> WebPortal @ Monitoring ~> Share

& Link <[> Embed code

Sharing a link that requires W - 01_Guided_Visualization Share  Ink o the application
login to access the 5 Linkwith logi required
application S D comr

Sharing the link that does o -

not require login to access T Y

the application

nnnnnnnnnnnnnnnnn
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Embedded Data App

Create shareable and embeddable links that allow end users to run Data Apps
without the need to log in explicitly.

These links can be embedded in an iframe on any website, making Data Apps
accessible from anywhere to everyone.

‘‘‘‘‘

nnnnnnnnnnnnnnnnn
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Parametrize shareable URLS

URLSs are generally set up like this:

http://<server-address>/knime/webportal/<ltemPath>?exec&<WorkflowParameters>

<ltemPath>: The path to a workflow/workflow group/workflow job. A workflow job is
referenced with its ID like: <ltemPath>?exec=job id

?exec: Redirects to the automatic execution of the workflow.

<WorkflowParameters>: Can appear in any order appended with a leading ‘&’, e.g. like this
&pm:<name>=<value>

?exec&pmiinteger-input=123&pm:string-input=abc

Integer
Configuration
e A\ KNlME [> WebPortal @ Monitoring #4t Administration
pm: integer-input Variable to . . . —~
. Merge Variables Table Row Component [5 Home > [5 Users > [ knimeadmin > s{: parametrize_example > () parametrize_example 2021-09-17 17.03.33
e
o o oo
String ‘
Configuration
. integer-input string-input
Fe—
123 abc
pm: string-input

nnnnnnnnnnnnnnnnn
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Data Apps with File
Download/Upload



File Download

Variable Creator: create name of file

Create Temp Folder: create temporary folder, which is deleted with reset of

workflow (Pro-Tip: use temporary folder on Server to avoid pile up of files)
Excel Writer: writes data into file in temporary folder

File Download Widget: view with link to download the file

File Download

Zomponent Input Widget Component Outpu:

s—4a B

o ] o

Variable Creator Create Temp Folder Download for WebPortal

N
o o] Download File
Excel Writer

»

© 2021 KNIME AG. All rights reserved.
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File Download via Text Output Widget

Some file systems allow creation of signed download links
Benefit: No need to load or save the file to server or workflow
Allows to specify expiry date

Microsoft Azure Blob Storage Table Row
Authentication Connector Path to URI to Variable Component
_ —
s Ly - Lo r o .
L] L List Files/Folders ] i ®
creates a signed download text output widget
.‘Eli > link from path with HTML href element
to provide download link
e Component Input [Text Output Widget ‘Component Output
L] L] L}
Dialog - < 57:0:56 - Text Qutput Widget - O X
File
[Control| Fiow variables  Job Manager Selection
Label: Download link
Desaription:

Text format: gl

s ura All<a href=$${SURI}$$>Download from blob storage</a>
knime. workspace

nnnnnnnnnnnnnnnnn
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File Upload

File Upload Widget: enables the user to select a file, which is uploaded to the
Server and the Path Flow Variable is created

Reader Nodes: Path Flow Variable is passed to the Reader node to read the
data into KNIME

Cr.nponent Input File Upload Widget Component O *out

File Upload

Table Reader
*o— { ]

o E" E

o

IMPORTANT: User can only upload file types that match the selected Reader node

nnnnnnnnnnnnnnnnn
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Verified Component: Generic File Upload

This component can be used as a generic file upload for the KNIME WebPortal
or locally in the KNIME Analytics Platform.

The user can upload a file of different formats (.csv, .tsy, .xls, .xIsx and KNIME-
native .table) and the component selects the correct node to read the data in.

Generic File Upload

o

IMPOTANT: This component does not cover all edge-cases for complicated file
formats.

nnnnnnnnnnnnnnnnn
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KNIME Verified Components

Verified Components reuse bundled functionalities, verified by KNIME experts
Released and updated on the KNIME Hub

Interpretability

Tex-t Interactive Molecular ARR and MRR by welet Fast Fous
Document Data Cloaning means L plimization Propertes Fier Time based Cohort Transiorm (DWT)
. Pre racessig
Processing : o o Vor S o
. 4
.
J— mensionaity Ju——
Data Document Data Cleaning ompute eduction (LAY PDB Data Extractor one-period (iog) return: Removo Seasonality IMA Learns
Simiarty Learner = 'l
. . ) 513
Manipulation A g = . g
. . . ]
.
. Optimized K. Means Calculate Analyze ARIMA
Column Name Editor SHAP Summarizer (Sithouette Coefficient) Recurring Values. Residuals ~ ARIMA Predictor
ccumenssimiary
Model presicor
o
-

EH

&l
i LR

F

£
-3
k1
H
H
£
i
H
H
3

Guided
Analytics

g
» i
H
!

nnnnn

5
=
z
i
HE
L HEL
E
H
H
3
H

Automation

B 8] &
&)
o

—
snal-.i ‘;Mvsi- m,ﬂ,.m.,ﬂ.-.;z s (pos chemical [Custor nmr O ot Timestamp Alignment ‘gﬂ::s::‘;
— = L . g . g . g
Life . . . ) :
Sciences . ey Envichment .ummlm.m
. [r—
. . . Sequence Logo "
Financial . CnemBt Lookun b
Analysis v .
escting ana hosi:
Visualizations . -
L g .
- Charopleth
il M
Time ] -
Series .
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https://www.knime.com/verified-components
https://hub.knime.com/knime/spaces/Examples/latest/00_Components/

Shared Components



What is a shared component?

Components can be saved in your
KNIME workspace, on KNIME
Server or KNIME Hub for later
reuse

To do this, simply right-click any
component and select “Share...”

Shared components are read-only
iInstances of a component

Public Shared Components are
available on the EXAMPLES
Server and on the KNIME Hub

© 2021 KNIME AG. All rights reserved.

[Filter by product
Ol

—»

@ Configur
Execute
B Execute and Ope
Cancel
@ Reset
= Edit Mode Description...
=il Mew Workflow Annotation
:.'j Connect selected nodes
:.'j Disconnect selected nodes
Create Metanode...
Create Component...
IE Component
Q  Interactive View: Filter by product
g? Compare Nodes
Show Flow Variable Ports
of  Cut
5 Copy
[[§ Paste
<4 Undo
Redo
3 Delete
B Port1

F6

F7
Shift+F10
F9

Fe
Alt+F2

Ctrl+L
Ctrl+Shift+L

O & O

Update Link Ctrl+Alt+U
Disconnec t Link
Change Link Type...

Select in Explorer
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How can you edit a shared component?

KNIME Explorer 23
¥l

Components can be edited using R s

{.‘E EXAMPLES (knime@huh.knima(nm)

the Component Editor, similar to “‘hgf;;;f;;ikiﬁ;ﬁii“’ =

@ A mn Filter {by Index) &% m]
I Ty
workflows Sy }
Get a table with column indices Handle situations, when
something wen twrong
String Variable to
Configuration Table Row  Cell Splitter Error treatment

To edit a component using the Sy
Component Editor, double-click the
component in its location in the
KNIME Explorer

Select column Reference
subset Column Filter  Component Output

"l
p ¥
L] L]

To ensure components are
executable when opened in the
Component Editor, choose the
option to “Include input data with
component” when sharing it

pressions/atest)

nnnnnnnnnnnnnnnnn
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How can you use a shared component?

W _.f.‘[: EXAMPLES (knime@hub.knime.com)
~ [77] D0_Components

To use a Shared Component, drag

and drop it to your workflow editor

Instances of Shared Components
can be updated either manually or
when the workflow is opened

A Shared Component can also be
unlinked from its original location,
which makes it editable in the
workflow directly

Update Shared Components by
overwriting them

© 2021 KNIME AG. All rights reserved.

[ Automation
~ [77] Data Manipulation

. Column Filter
iy, Column Filter (by Index) Table Reader (by Index)
[™7] Financial Analysis H, » - >
™7 Guided Analytics . (]
tl Life Sciences Customer data
™7 Model Interpretability
[ Text Processing
[ Time Series
[ visualizations
nnnnnnnnnnnnnnnnnnnn
something
plitter Error treats
Se— Bl
.
Select column Reference
Compor pu subset Column Filte Component Outpu
%Z i
L]

ppppppppppppp
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Customize Styling



CSS Editor

With this node custom CSS styling for JavaScript views and Widgets can be
created.

Write CSS rules into the editor of the node dialog and set the output to create a
new flow variable.

(X X ) Dialog - 5:1178 - CSS Editor

Flow Variables  Job Manager Selection

[ X X Dialog - 5:1180 - Bar Chart

“ Control Options Interactivity Job Manager Selection

b enableselection

CSS Editor He

b| subscribeToSelection
o] publishSelection

b| displayClearSelectionButton
O css @-

o] hidelnWizard

il maxRows

'] generatelmage

C‘ | customCss 5’| css-stylesheet

oK Apply Cancel

© Append new variable: css-stylesheet
Replace existin g variable

cccccc

Documentation: https://docs.knime.com/2021-06/analytics_platform_css_guide/index.html# _css_styling_in_knime_analytics_platform_4 2

nnnnnnnnnnnnnnnnn
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https://docs.knime.com/2021-06/analytics_platform_css_guide/index.html#_css_styling_in_knime_analytics_platform_4_2

CSS Editor

L XX ] Grouped Bar Chart
Bar Chart =
@sepal length @ sepal width @ petal length @ petal width
o0e Dialog - 5:1178 - CSS Editor
5
Flow Variables  Job Manager Selection
Prepend existing stylesheet:
1 /# example style rule %/
2
3f .knime-title {
4 fill: green;
5 font-weight: bold;
6
7
8ff text.knime-tick-label CSS Editor Bar Chart
9 font=style: italic; 0
10 font-size: 16px; _/_ [rup— I Iris-virgini
11 O s @
L] L]
CSV Reader Bar Chart
[ X X Grouped Bar Chart
- g -l Bar Chart o =
@sepallengh @ sepal width @ petal length @ petal vidth
L] L] 66
5
© Append new variable: css-stylesheet
Replace existing variable
OK Apply Cancel ©)
o

Iris-setosa Iris-versicolor Iris-virginica

Resst | Apply v Close »

Open for Innovation
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Verified Component: Data App Header

(XX ] Single View

Creates an engaging header R KNIME for Life Sciences
for your data app []

.
Configurable «

Titl N

I e o0 e Dialog - 0:0 - Data App Header
Flow Variables  Memory Palicy  Job Manager Selection
Text Color B K ics
Header Title:
=
Lorem ipsum dolor sit amet sA AMW NumAtoms: NumPlings:

Background Color wr W
Image as Base64 format il = ﬁ Fluorescence Dats

Titles Left Padding:

Titles Predefined Color.

custom color B

Titles Custom Color (HEX Code):
#FFFFFF

Background Predefined Color:

custom color [

Background Custom Color (HEX Code):
#3E3A39

Image (Base64 Data URI Format)

Image Size:

ok Aply Concel

Open for Innovation
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Theming

Apply a customized theme to the WebPortal (see Documentation)

Admin rights necessary

Default Theme

Customized Theme

Molecular Properties

Molecular Properties

AKNIME  KNIME WebP

7 Homa > <% » B weagoral

T T T ————

Molecular Properties Molecular Properties

asgp

REOS Overview ECS50 Values

REOS Overview
Complesty  @logh MW @Pme. EC50 Values Corgely  @igP MW @Pam
s e S o
e St

Open for Innovation

KNIME

© 2021 KNIME AG. All rights reserved.



https://docs.knime.com/2020-07/webportal_admin_guide/index.html#theming

Best Practice #1: for data app developer

Error Handling: In cases where the user does not select any data points
Usually, you apply a Row Filter node to only keep the selected data points
To account for the case that the user does not select any data point, use the Try-Catch Motif

Row Filter node If Table is empty
outputs an -> Breakpoint
empty table fails

Try (Data Ports) Row Filter Breakpoint
W —EF—10
L e [ X ]
halt if no data
is selected Catch Errors

(Data Ports)

Data Visualization bn
»
>
» »

nnnnnnnnnnnnnnnnn
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Best Practice #2: for data app developer

! =
Components are re-executed Don't! %«m\ s N
after user interaction/inputs S BB 2

Train Model and

IMPORTANT: ”";_" AR

Keep

complex/computationally- Do! v( e
H H Random Forest .— ” @

extensive nodes outside of o e ;

the component if possible. ) _/’ wk T

Table Reader Predictor Evaluate Results

» o
E“ ’EE“=

v
.‘
v

Only contain widgets or
visualization nodes in

component o e

nnnnnnnnnnnnnnnnn
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Review and Exercises



Exercise 04. Data app — File Upload+Download

Open Exercise 04. Data app — File Upload+Download:
Extend the data app from the previous exercise to
provide a file upload to load data into the app and
Provide a file download to enable the user to download the results

Deploy workflow on the KNIME Server and run the data app in the browser

© 2021 KNIME AG. All rights reserved.
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Config Details — Access KNIME Server

KNIME Server Address: http://3.123.122.13
KNIME WebPortal Address: http://3.123.122.13/knime

Login credential: firstname.lastname )

Password: knime

*for double names and double surnames the whitespace has been removed

© 2021 KNIME AG. All rights reserved.
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http://3.123.122.13/
http://3.123.122.13/knime
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Structure of the Course

Session Topic
Session 1 Introduction to KNIME Software & Working with KNIME Server
Session 2 Creating Data Apps with Components

Session 3 Deploying WebPortal Data Apps
Session 4 Integrated Deployment, REST API & Administration

Session 5 Wrap Up Session

Structure of each session
Discussion of past exercises
Course
Introduction of next exercises

© 2021 KNIME AG. All rights reserved.

Duration

75 min

75 min

75 min

75 min

15 min
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KNIME Server REST API



KNIME Server REST API

Integrate KNIME Server functionality with IT infrastructure
REST is a design pattern used for building networked applications

REST = Representational State Transfer
Communication based on HTTP
Usually clear text

Execute workflows, check server status, set permissions, and more
Entry point for the REST Interface is https://server-address/knime/rest/

See Blog Posts for detailed tutorials:

= D
https://www.knime.org/blog/giving-the-knime-server-a-rest E
https://www.knime.org/blog/the-knime-server-rest-api Content, Services

https://tech.knime.org/wiki/using-knime-server-rest-api-for-file-uploads-and-downloads

© 2021 KNIME AG. All rights reserved.
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https://www.knime.org/blog/giving-the-knime-server-a-rest
https://www.knime.org/blog/the-knime-server-rest-api
https://tech.knime.org/wiki/using-knime-server-rest-api-for-file-uploads-and-downloads

KNIME Server REST API

All server functionality available via REST API

Programmatically control KNIME Server

Upload/download/delete resources
Staging from Dev to Prod

Upload licenses
Empty trash/restore items B
Execute workflows
Schedule jobs
Set permissions Repository e
Create users & groups, etc. Joby wames memen e -

Information Reauests

T /rest/ua/jobs Reiums all jobs that ar managed by his server

Documentation available at:

BEEEIN /rest/va/repository/{path) :execu

. . ates, exe dscards ajob
/knime/rest/doc/index.html T ——
Jrest/va/fobs/{uuid} Miodiies an existng job using the values from the passed cbject
MR /restivaljobs/ {uid} Enecites te gen o
EEEE /rest/variobs/{uutd) Desetsasob

E Jrest/va/jobs/{uutd}/execution Cancels exscution of the given job

Jrest/ua/repository/{path}:job-pool Execules the workliow by using a ob fiam e poct



KNIME Server REST API

Enables external integration
Build applications around KNIME Server
e.g. for Microservices and real time scoring

2a PMML Reader
3 :191.5,
4 $175.2, FHNL
5 :226.3,
; 0.0 2
7 1} Read trained
model
Container |
Input (JSON) JSON to Table Cluster Assigner
L] [ ] L]
Data for scoring Apply model on
from REST AFI new data
Input data

© 2021 KNIME AG. All rights reserved.

Deploy KNIME workflows
as web services

2a()
g [
4 :"cluster_a"
5 }

1

Container
Table to JSON Output {JSON)
= > al
] ]

Send results to
external application

Output in server
response
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SwaggerUl definitions of individual workflows (KNIME Server Medium and Large)

One of the key functionality of KNIME
Server is to allow individual workflows — #ximesses 2

- A Testserver-master (vincenzo.tursi@https://testserver-master.testing.knime.org/tomee/ejb)
to be expose d aS R E ST e n d p O I ntS 45 knime-teamspace (KNIME TeamSpace - C:\Users\Vincenzo\knime-teamspace)
A~ KNIMEOS (vincenzo.tursi@https://knime03.knime.com:8443/tomee/ejb)
v A knime-server-local (knimeadmin@http://knime110:3080/tomee/ejb)

SwagagerUl interface allows to v (] Basic KNIVE Examples

. v [*7] REST Demo
document and test your web services =
A\ Learner Flow

“Show API definition” is available in the A predictorFow

A\ Call (Local) Workflow

context menu item on the KNIME g ot okt

A\ Extract System and Environment Variables (Linux only) - 20140703

Explorer. Selecting this option opens A ViebporlData ining - KNIME 20151204

. . & A\ Webportal Data Mining - KNIME 20151204 2017-0°_°~ ‘hN’;w.;ﬁlorHlow o
the SwaggerUl page for that service in | ;S
your web browser. = e epors
B
. ™ REST
> g ?hare.d Metanod_es

Deploy to Server...

Execute...
Open in WebPortal
Show API definition

Delete...

I ©O®HO » 3

nnnnnnnnnnnnnnnnn
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https://swagger.io/swagger-ui/

SwaggerUl definitions of individual workflows

_ s i /Basic KNIME Exampl , ikt m

Webportal Data Mining - KNIME 20151204 2017-03-17 10.52.49

e DB file o a cust

k1
Serers | Mtp:knime 1100080k
metadata v

Show th
I /v+/+cvoseorynastc KAING Examples Mebportal /Mebpor<al Data Wining — KIINE 20151264 2017-83-17 10.52.49 ssilons @

job-control v

m /v4/repository/Basic KNIME Examples/Mebportal/Webportal Data Wining - KNINE 20151204 2017-83-17 10.52.4:
bs

Qg [4/rerosttory/oasic KNINE Examples/Mebportal /Metportal Date Nining — KHINE 20151204 2617-63-17 10.52.43:10 Som
bs

execution v

m /v4/repository/Basic KNINE Examples/Webportal/Webportal Data Nining - KNINE 20151264 2617-83-17 16.52.49:j0
b-pool '

m /va/repository/Basic KNIME Examples/Webportal/Webportal Data Wining - KNINE 20151264 2017-83-17 16.52.49:j0
b-pool

Input parameters a5 query

I one cail. This coll behaves very similariy to the ¢

parameters mited to $mall PAramELers. You can pas

red in the workflow
Allinput parameters

omit the s . i the fully qualified parameter name is int - inpat-1 and t c that begin P
Parameters Tryitout
Name Description

Moot et a timeout in milliseconds i call should wait for the job being loadedt 1 the time & 504 error will be returmed.

o I ha werkfinus rrimatise A ranet s £an enacifs tha daciead rannet facmat i i rannet fnrmat i nemdrad i renart w

. Open for Innovation
© 2021 KNIME AG. All rights reserved.
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REST API — Use Case: Workflows Calling Workflows

Dialog - 7:21 - Call Remote Workflow - O X

Execute the workflow via Call Remote
Workflow node Workfow Flow Variables Job Manager Selection Memory Policy

Server address: ht‘h):fﬂm\mEDS.kmmE.cum:BDED,’wehpurta\,’rest ~

Authentication

Analyses input parameters e —
Prepare input data accordingly T
Executes job and gets back results I

Invocation
(O Synchronous - use for fast executing workflows

(®) Asynchronous - use for long running workflows
List available workflows
Workflow Path: | /Examples/REST/Predict_Results_using_REST_API ~ Load input format

[] Create Report | FOF

 adult-record-1

() From column (@) Use custom JSON

- -
=it
3 142,
Call Remote Workflow 4 . 1"State-gov”, 5
File Reader Column Rename Table to JSON (Row Based) JSON to Table Data to Report 2 77316
> > 82 > B> > a» > pE > >
D e M ,'ﬁ ?’ OK Apply Cancel @.
e @
Read newdata.csv Intl to Intl Node 13 Node 11 Produce
ScoreCard
for report



New Node: Call Workflow (Table Based)

Makes it easier to call other e o
workflows using an entire g
KNIME table A

- Call Workflow
Use the new server connection (Table Based) Table Writer
A caller workflow can send a T s 3 i
1 Table Creat ° o
table and fIOW Varlables to a feggf ' Send the input table to Continue work on the
. Q‘ P— the callee workifow and processed table or
callee workflow and receive a : e b
Table the workflow is executed

table from the callee via the —
Container Input (Table) node Contaner ot

(o) * o—
» °_ Container
Receive variables Column Filter  Column Filter ~ Column Filter Output (Table)
from caller ./
> i > i > i T > >
Container
Input (Table) ] @ e =)
Perform useful operations Send processed
- g table back to caller
°
Receive table
from caller

nnnnnnnnnnnnnnnnn
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New Node: KNIME Server Connection

Allows to connect to KNIME Server

After a connection has been
established, any of the remote file
handling nodes can be used with the

connected server Cret Dirciry
The server connection can also be used "Comeston ) Upload
together with the Call Workflow (Table 5 -
Based) node in order to run workflows Tl Cronkon | O A

that are shared via a KNIME Server -

Select file

nnnnnnnnnnnnnnnnn
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REST APl — Use Case: Integration with External Applications

The workflow can also be executed by external tools such as Postman or Curl

for debugging purposes
KNIME Server as backend for third party analytical applications

m Runner  Import G_ Builder 1P; @ sgnin B & @
No Environment
Check API Status [ ]
Collections
Check API Status
All
KNIME Server GET http://knime05.knime.com:8080/webportal/rest Params Save
2 requests

3 Autharization M Generate Code
KNIME Server REST APIBl.. ¢

9 requests

Type No Auth
GeT  Check API Status

eT  Check API Status (v4)
ET  List Repository
€T Predictor Flow (Info)
ET  Get list of jobs
Create a new job
Execute a job
DEL  Delete a job

Single Step

© 2021 KNIME AG. All rights reserved.
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Integrated Deployment



Data Science: Development != Deployment

Blend & Transform Consume
Explore Data Science ecucHol Data Science
) Data Science .
& Model Creation S eeae Operations
Deploy Maintain & Optimize

© 2021 KNIME AG. All rights reserved.

Monitor
& Update
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Moving Data Science into Production

|/Creating Data Science

Issues:

Development =!
Deployment

Productionizing Data Science

Meodel Optimization and Training

Parameter
‘Optimization
Custom Data Preprocessing R ormattzer HNode 31
Training Data Blending Random Foregy

Constant bt Lgamer

File Reader Value Column »

L

) > 8
+
Rule-based Mode 12 (]
L] Concatenate Row Splitter Concatenate Partitioning
Node 1 Node 7
M- g b4 = b &
- odel Application (Prediction
H2 Connector DA Table Selector DB Reader o PP ( ) Random Forest
Node 5 Node 6 Java Snippet Node 9 Node 37 lormalizer (Apply) Predictor Scorer
HE—EID>EEEIs
> ].1 S L E] 4
e ] P >
Node 2 Node 4 Node 3 L] L] L]

Node & MNode 18 Node 33 Node 28

Model Writer Model Writer
L1 L3
Node 49 Node 50

Needs Copy/Paste, Rewrite e — "B "

Transport of models is non- S

trivial ol fwf_/ vy i e | g,
» ’_\- we

Inefficient & Error prone ju

2021 KNIME AG. All rights reserved.
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Side Note: It’s not just a Visual Workflow Issue

Creating Data Science Data Science in Production

# read data

raw_target data = read xls data() prOdUCUOnIZE # Predictions, running as a flask service
# remove delicates, handle missing values:
target_data = basic_data cleanup_with pandas(raw_target_data) # load saved components
raw_feature_data = fetch_db_data_using_psycopg2 () feature_scaler,trained RF = load models_with_ joblib()
# remove duplicates, handle missing values:
feature_data = basic_data_cleanup_with pandas(raw_feature_data) # read and prepare data
raw_prediction data = get dataframe_from request()
# basic feature engineering with sklearn prediction_data = basic_data cleanup_with pandas(raw_prediction_data)
feature_scaler = sklearn.preprocessing.StandardScaler () .fit(feature_data) scaled_data = feature.scaler.transform(prediction_data)
standardized features = feature_scaler.transform(feature data)
filtered feature data = variance_feature_filter with sklearn(standardized_features, target_data) # generate predictions
predictions = trained_RF.predict(scaled_data)
# build model with sklearn prediction_probs = trained RF.predict_proba(scaled data)
training_feature_data,testing_feature data,training target data,testing target_data = predictions = join_tables_with pandas(predictions,prediction_probs)
split data with_sklearn(filtered feature_data,target data)
RF_params = RF_hyperparameter_search with_sklearn(training_ feature_data,training target_data) # return results from the service:
trained RF = build RF_using_params (training_ feature_data,training target_data,RF_params) return dataframe_to_service (predictions

# validate model
generate_validation report(trained RF,testing feature_data, testing_ target_data)

# save models
save models_with joblib ((feature_scaler, trained RF))

Open for Innovation
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Integrated Deployment

Creating Prediction Model

Model Training

Custom Data
Preprocessing f \

- Model Application

(Prediction)

Input Capture start Capture end Partitioning

Capture start Capture end

Workflow
Writer

Workflow in Production

Preprocessing in
Production Read Models

Model in Production

I =S

Input OQutput

nnnnnnnnnnnnnnnnn
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Capture and Combine Parts of a Workflow

Creating Productionizable Data Science

Training Data Blending

File Reader

L
MNode 63

H2 Connector DB Table Selector DB Reader

Beope

1o L L]
MNode 55 Node 54 MNode 52

2021 KNIME AG. All rights reserved.

Custom Data Preprocessing

Constant
Value Column

» +M
Capture
Workflow Start

Concatenatg
Mode 60 »

.
L]
Mode 64 Java Snippet Mode 61
Ll

L]
Mode 53

Model Optimization and Training

Parameter
Optimization

MNode 58
Normalizer

Random Forest
Learner
L ]

| S -
- >

Capture MNode 51 [ ]

Workflow End Partitioning

odel Application (Prediction)
jormalizer (Apply)

+

Mode 62

Capture
Workflow End

MNode 56

orkflow Combiner Workflow Writer

Ses g
==
L]

Open for Innovation
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Write Production Workflow from Captured Parts

Automatically)Created Production Workflow

PortObject
Constant Reference Reader PortObject
Value Column Reference Reader

> +H
i Rule-based
Container
Input (Table) Row SDIMJ Concatenate c
> = Mode 82 MNode 80
D — >
Node 85 Node 7 Java Snippet Node 84 Candom Forest container

> A ormalizer (Apply) Predictor Output (Table)
L +
>

S
[ ]

Node 83 Mode 78 Node 86

Mode 81

Open for Innovation
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KNIME Server Administration



Architecture



Central Components of KNIME Server

Message

Queue

Workflow
Repository

‘ Tomcat

PR . —
‘ Web Container

Client

© 2021 KNIME AG. All rights reserved.

el

Executor(s)

Y YA A AV
__gn
|
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KNIME Server — Scaling Options

KNIME Server supports ‘Scale Up’

A

KNIME Executors allows ‘Scale Out’

A

© 2021 KNIME AG. All rights reserved.

e+
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Scaling Out - KNIME Executors - KNIME Server Large

[ ===}
Y
[ ]
Executor 1
AT

Executor 2
1l
=1
Requeststo | KNIME Server E Executor 3
execute 11l

workflows RabbitMQ

Il
i il
/I\

KNIME Server + Distributed Executors

Run multiple executors on independent hardware

The distributed Executors rely on the KNIME REST interface and on a message
gueueing system called RabbitMQ

nnnnnnnnnnnnnnnnn
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Flexible Cloud deployments to meet computing needs

Mixed Cloud Usage

Virtual Private Cloud
Features:

Supplement traditionally licensed
Executor  Executor Executors with Pay-as-you-Go
| > (PAYG) model

D B Meet periodic demand peaks
KNIME Fulfill need for speciality hardware
o apUe

‘ Executor  Executor Meet budgeting needs

Executor Executor

nnnnnnnnnnnnnnnnn
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Properties



Set Properties

£~ KNIME Explorer 53 = Ao

CE=l=

[ <]
® o

¥ [ Analytics
v 701 _Predicting_Departure_Delays ssing
> [ Templates

01_Analytics

— >
> Big Data Jhed
» " Cloud Services
» [ Databases X
» [*|Deep Learning [ ] Server Item Properties
»[FH20 . .
~p on . . View Properties or
L Xecute... . . . . . o " . .
» ™R 2 S Properties are used to define default behaviour for items on the server. Overriding the default value will define a new behaviour for the item.
e S s = Show API definition You don't have the permissions to change the properties of the workflow!
¥ Properties...
m Workflow Coach g3 Property Name Description Type Default Value User Specified Value
Recommended Nodes ) jobpool.size © The_ma)umum nun:lber of idle jobs in INT 0 o
E*CSV Reader % Show history the job pool for this workflow.
-5 Excel Reader (XLS)
E,Table Creator alo executor.requirements @ A comma seperated it of the STRING
» 2 executor resource requirements.
=+ Database Reader (legacy)
E_, Table Reader ‘i;' Refresh
B3 List Files
EgDatabase Connection Table Rea.. Copy Location > Cancel “
= g Database Connector (legacy)
E ) Database Table Selector (legacy) Permissions...
EaDatabase Table Connector (leg...
AiFE ARFF Reader ¥ Show Meta Information
o
£ Node Repository  Q Disconnect
> 10 B2 Compare
4 .“ Manipulation
> Q views £ Migrate workflow...
» ) Analytics
» S8

#C

> bo Other Data Types
» ) Structured Data

Open for Innovation
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Job Pools

Allows frequently executed workflows to stay in memory

Advantage: Eliminates the overhead of loading the workflow in an Executor for
each execution

Useful when job loading time is large compared to execution time

A job pool can be enabled by setting a property on the workflow that should be
pooled

nnnnnnnnnnnnnnnnn
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Workflow Pinning

CPU
Executor

KNIME / GPU
N

Server Executor

RAM
Executor

© 2021 KNIME AG. All rights reserved.

RAM

CPU

GPU

Features:

Match workflow needs to
Executor capabilities

Partition compute resources
by capability, department,
usage, ...

Workflow needs determined
by workflow publisher
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Workflow Pinning

Workflow pinning is useful when using multiple KNIME Executors

For a workflow that needs certain system requirements (e.g. specific hardware
(like GPU), extensions, or system environments (like Linux) it is possible to
define such Executor requirements

Only Executors that fulfill the requirements will accept and execute the workflow
job

The system admin of the Executors must specify a property for each executor
separately

The requirements can be defined by setting a property on a workflow, which is a
simple comma-separated list of user defined values.

nnnnnnnnnnnnnnnnn
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Executor Groups

Supporting Executors in the Enterprise

Features:
CPU RAM Marketing . .
Executor . Logical groupings of
G 1
/ o see Executors

KNIME Executor CPU | Database Finance Match users/groups to
erver r—t—

Group 2 soo Executor Groups

e eoutor CPU GPU  Engineering Partition compute resources

croup s T = by groups, department, ...

Partitioning managed by
Server administrators

nnnnnnnnnnnnnnnnn
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KNIME Server Management Services



About Managing Preferences

Management (Client Preferences) makes IT operations easier by centrally
managing KNIME Analytics Platform preferences

Solution: Management (Preferences) part of the Management Tools available
with KNIME Server Medium and KNIME Server Large

Features:
Easier IT Operations.
Manage Analytics Platform preferences centrally
Include dependencies — e.g. driver files.
Deliver updates to configurations automatically

Simplifies Executor setup in distributed Executor environments

nnnnnnnnnnnnnnnnn
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Management (Client Preferences)

Different departments/teams
have different requirements

Multiple OS deployments
Windows 7
Windows 10
Linux
macOS

Windows 10
Hive
Spark

© 2021 KNIME AG. All rights reserved.

Windows 7
Oracle
MS Access

Linux and macOS
Python
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Management (Client Preferences)

( j Client-profiles
e 11111 Python-Linux

KNIME Server Python-macOS
R-Linux
Databases-Win7
Big Data-Win10
Executor

@
dah

client-profiles

Profiles can include:
Preferences, drivers,
and more

Marketing Finance

© 2021 KNIME AG. All rights reserved.
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Management (Client Preferences)

client-profiles

KNIME Server

Marketing

© 2021 KNIME AG. All rights reserved.

Finance

Client-profiles
Default
default.epf
Python-Linux
python.epf
py-linux.sh
Python-macOS
python-mac.epf
py-mac.sh
R-macOS
R-mac.epf
Databases
db.epf
oracle.jdbc
msaccess.jdbc
Big Data
bigdata.epf
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Management (Client Preferences)

Knime.ini
By adding lines to the knime.ini (file available in the same directory as the KNIME Analytics Platform
executable)
On application startup of KNIME Analytics Platform, KNIME Server is queried for the specified
preference profiles. Preferences are applied before finishing startup

=1 knime ini E£3
-vm
plugins/org.knime.binary.jre.win32.x86 64 1.8.0.152-01/3jre/bin
-profileLocation

T z .

-profilelList
default, windows
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Management (Client Preferences)

Manually set a single preference

Allows users to browse available profiles
and add them on demand.

© 2021 KNIME AG. All rights reserved.

Preferences

type filter text

Data Management
General
Help
Install/Update
v KNIME
Big Data
Chemistry
Customization Profiles
Data Storage
Databases
Databases (Labs)
JavaScript Views
KNIME Explorer
KNIME GUI
KNIME Store
Master Key
Meta Info Preferences
Preferred Renderers
Python
RDKit Nodes
v Workflow Coach
Server Recommend
Workspace Recomn
Report Design
Run/Debug
Team

Customization Profiles - 4 ¥ W

Here you can choose which KNIME Server to use when getting server managed
profiles. The list shows which servers are available. It might take a few seconds
until all the available servers are listed. Then you can select one server from the list
or enter an address manually.

Enable server-managed customizations
9
Server

£~ Testserver-master
£~ knime-server

https://localhost:8443/knime/rest Check address

Here you can select one or more profiles that are provided by the selected server.
You can also change the profile order if you select more than one profile.
Preferences in selected profiles further down in the list will override preferences
from profiles further up in the list.

Note that changes are applied upon the next start.

c

se  Profile

default

linux
linux-distributed-executor
mac

ROoOoOor

windows

Reset all preferences to defaults

Restore Defaults Apply

Cancel

Open for Innovation

KNIME
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Admin Workflows

KNIME Server comes with a set of admin workflows
Admin workflows make use of KNIME Server REST API
Allows automated KNIME Server maintenance

A KNIMEExplorer 2 B B H| & & | v|B = B
v &= knime-server (knimeadmin@http://localhost:8080/knime/rest) ~
v [ Admin

A Change Workflow Owners

A% Configure Default Usernames Roles and Passwords

A Delete Jobs

4\ Discard Failed Jobs

A% Display Executor Information

A4S Empty Recycle Bin

A\ Enable_Disable Scheduled Jobs

A List All Jobs

A% List Scheduled Jobs

A\ Log Parser and Usage Reporting

A\ Schedule Jobs via WebPortal
[T Examples

[ Users

© 2021 KNIME AG. All rights reserved.
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Review and Exercises



Explore KNIME Server REST API (1/2)

Access KNIME Server REST API documentation pages:
http://3.123.122.13/knime/rest/doc/index.html

Explore different endpoints

© 2021 KNIME AG. All rights reserved.
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http://3.123.122.13/knime/rest/doc/index.html

Explore KNIME Server REST API (2/2)

Path to the workflow: Examples -~ REST - Predict Results Using REST API
Right click menu — Show API Definition
Explore Execution Endpoint: GET Request
Try out and execute from browser

© 2021 KNIME AG. All rights reserved.
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Integrated Deployment (1/2)

Path to the workflow: Exercises - 05. Modelling Workflow with Integrated
Deployment

Capture workflow parts using Capture Workflow Start & Capture Workflow End
nodes for

Data Preparation

Scoring

Combine captures using Workflow Combiner node
Write combined deployment workflow relative to the modeling workflow

nnnnnnnnnnnnnnnnn
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Integrated Deployment (2/2)

Deploy this workflow to your user folder on KNIME Server
Execute workflow on KNIME Server
Inspect resulting deployment workflow

© 2021 KNIME AG. All rights reserved.
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Config Details — Access KNIME Server

KNIME Server Address: http://3.123.122.13
KNIME WebPortal Address: http://3.123.122.13/knime

Login credential: firsthame.lasthame
Password: knime

© 2021 KNIME AG. All rights reserved.
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http://3.123.122.13/
http://3.123.122.13/knime

Additional Info

We will keep KNIME Server up and running for an additional week to let you
play around a little bit more with it

Interested in a trial license? Just send me an email at

© 2021 KNIME AG. All rights reserved.
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Q&A



Open for Innovation

KNIME

Thank You!



