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Alessandro Polidoro

Industrial engineer and manager
Master Black Belt in Lean Six
Sigma, KNIME expert, and AISS
Director.

Industrial engineer with a PhD in Physical Sciences and Industrial and
Energy Innovation Engineering from the Guglielmo Marconi
University. Certified Project Manager (ISIPM-AV, PRINCE2), Master
Black Belt in Lean Six Sigma, and KNIME Certified Trainer. Director of
the Italian Lean Six Sigma Academy (AISS) since 2023, lecturer for
master's programs and courses on Industry 4.0 and Lean 4.0,
consultant for industrial innovation and digital transformation. Has
held managerial roles in multinational companies in the automotive
and industrial sectors. Currently ICT Manufacturing Manager at
Ariston Group.

Rosaria Silipo

Principal Data Scientist
and KNIME expert.

Graduated in Electrical Engineering from the University of Florence
(Italy) in 1992 and earned a PhD in Bioengineering in 1996. Currently
serves as VP of the Data Science Evangelism team at KNIME. She
has over 25 years of experience in the field of Artificial Intelligence.
Prior to joining KNIME, she worked at Viseca in Zurich, Siemens in
Munich, and Nuance Communications in Menlo Park, California. Her
expertise in Al spans applications in loT, Customer Intelligence,
Marketing Analytics, Financial Services, and Cybersecurity. She is the
author of over 50 scientific publications and two books: "Guide to
Intelligent Data Science" (Springer) and "Codeless Deep Learning
with KNIME" (Packt), both published in 2020.
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Welcome! You can interact here and chat about
the event. Tell us where you're joining us from!

KNIME Team - Organiser - 11:52

Welcome! You can interact here and chat about
the event. Tell us where you're joining us from!
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Questions? Use the Q&A Tab
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KNIME

Here you can ask questions to the
KNIME team and speakers!

Your question will be answered Live
or during "Questions to the
Speaker” session.
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Streaming Problems? Got Lost?

Use Chrome or Firefox web browser for the best
experience

Try refreshing your browser

I - Use a cabled internet connection if you have poor WiFi

Reception

Try private browser mode

o Click on ‘Stage’ to go back to the stream

Stage

\

Networking
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@ Agenda KNIME

AISS — A. Polidoro

Lean Six Sigma — A. Polidoro

KNIME Analytics Platform — R. Silipo

Lean Six Sigma with KNIME — A. Polidoro

. Q&A
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AISS
(Accademia Italiana del Sei Sigma)

M—_
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What is AISS (Accademia Italian del Sei Sigma) KNIME

AISS is short for Accademia Italiana del Sei Sigma. AISS aims at:

8
seminars

- promoting the Lean Six Sigma approach within the Italian industry

ISO
9001

- accelerating innovation and technology transfer processes. _ 230 _
certifications

Since its foundation in 2001, the Academy has become well known for

its integration of academic research with practical expertise in the

industrial and manufacturing sectors.

1000
subscribers
to the
newsletter

Over 20
years of
experience

6

Linked ﬂ facebook partnerships
CERTIFICATO
= AISS . e
@Accademia Italiana del Sei Sigma ~ wreeaeer TR
Gestone Gloie Tmpres s Magazine:
> 17 7 volumes

conferences

28 issues

and provision of raining actvities for: the methodologies of
he Quality of products, services and organizations
=

E-mail: info@aiss.it

oo

| Mobile: 3404267676 ©
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AISS Working Framework

AISS aims at spreading the Lean Six Sigma approach
in the Italian industry and at accelerating

innovation/technology transfer processes through:

Research A I SS
iMetho

e T Q&E : Courses
Support. | Magazi § (LIVE/STREAMIN
ne €)

Workshops and
Seminars

Open for Innovation

Round-table Industry
Corporate discussions testimonials
courses on specific and success
(targeted to topics with stories in the Experts Experiences
individual national and application of

client needs) international Lean Six

experts Sigma

Classroom/st
andard
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Training activities 2024/2025

UNIVERSITA | DIEF

DEGLI STUDI Dipartimento di

Fondamenti

Open for Innovation

Books KNIME

Certification:
Reliability
Technician

Certification:
Six Sigma
Green Belt

Certification:
Six Sigma
Yellow Belt

Certification:
Lean Six Sigma
White Belt

NN N

NN NSNS

21
Attendees

20
Attendees

34
Attendees

105
Attendees

F l RE N Z E Ingegneria Industriale

< DEGLI STUDI

3 UNIVERSITA

dnas

GRUFFO FS ITALIANE

Associazione Italiana Cultura Qualita
Comitato

P-

di affidabilita

Paolo Cii Gabriele Arcidiacono  Gianni Campateli

AISS Technology Update: Introduction to Lean Six Sigma with KNIME

oY

(0 iad J

EdescicaPc




Open for Innovation

AISS & iIMetho & KNIME KNIME

/ Enhanced Analysis for \ __ M
Strategic Decisions: =
advanced analytics

technologies and predictive

models to make timely data-

= . ) f" driven dTecisions. - j
. : :

Report Manufacturing

General Overview Al (€) - MVP Res

/ Agile and Impactful \

Collaboration:

/ Dynamic Reports and \

Interactive Dashboards:

business performance displayed
in a simple and intuitive way, with
tools that convert data into
valuable information.

- v

real-time sharing of reports from
any device to improve collaboration
and efficiency. Consulting on low-

\ code/no-code applications. J

Optimized production and
maintenance plans thanks to
historical series, manuals, and

know-how integrated into the
i"(NIME model, both global and local
(in the case of sensitive and

k protected data). j

Research and
Development on
models trained on
their own data, both in »
the cloud and offline. |I

Maintenane Analysis



@ AISS & KNIME KNIME

I ———— s

e January 2024, planning to modernize the Lean Six Sigma courses at AlSS

* May 2024, introduction a new course with KNIME within the Lean Six Sigma Courses
at AISS Academy dedicated to Yellow Belt

e July 2024, two KNIME certified trainers

* February 2025, new AISS courses to KNIME dedicated to Green Belt

* June 2025, we run the first set of LSS courses completely based on KNIME for the
analytics part for the Green Belt and starting Course for Black Belt and first course of
Knime Basic.

* End of year 2025, AISS to become official training partner of KNIME
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AISS & KNIME: The Team KNIME

ALESSANDRO POLIDORO

Industrial engineer with a Ph) ) in Physical Sciences and Industrial and Energy Innovation Engineering obtained at the University of Guglielmo Marconi. Certified as a Project
Manager (ISIPM-AV, PRINCE] ), Black Belt Lean Six Sigma, and KNIME Certified Trainer. Director of the Italian Six Sigma Academy (AISS) since 2023, lecturer for master's
programs and courses on Indtu ;try 4.0 and Lean 4.0 topics, and consultant for industrial innovation and digital transformation. He has held managerial roles in multinational
companies in the automotive : nd industrial sectors. Currently, ICT Manager Manufacturing at Ariston Group.

ALESSANDRO CELEGATO

Industrial expert in both Aeronautical Construction and Electronics, he works as a Quality System Manager at a multinational leader in its sector. Vice President and lecturer
for AICQ Centronord, Board Member, lecturer, and Quality Manager at the Italian Six Sigma Academy, and Director of the journal Quality & Engineering. Additionally, he is
Vice President of the Applied Statistics Association and President of the AICQ Statistical Methods Committee. On behalf of AICQ, he also works in the ISO Technical
Committees: CT 016/GL 69 - Applications of Statistical Methods and CT 042/GL 01 - Statistics.

RICCARDO BARBIERI

Graduated in Management Engineering from the University of Florence. In 2013, he began a post-doctoral collaboration with the University of Florence on topics related to
sustainable mobility, including vehicle design and feasibility studies for the introduction of technologies in the urban context. In addition, he specializes in optimizing business
production flows as an expert in the Six Sigma method for quality management, with over § years of field training and consulting experience. He has been a research fellow in the

Moving group since 2016. Area of activity: sustainable mobility.

FRANCESCO ALAIMO

Graduated in Computer Engineering and KNIME Certified Trainer, he works at a leading telecommunications company. He has delivered sev( ral presentations on
KNIME, Al, and machine learning at Uninettuno, UniPA, secondary education institutes, and various Linux Day events. He has published two :ourses on Udemy on
KNIME Analytics Platform, where he teaches how to analyze data and apply machine learning algorithms using a low-code approach.

GIOVANNI VISCIO

ERP/MES Consultant. Staff training. Optimization of production processes. Project Manager and functional analyst for the management of management system

implementation projects.. . .
Accademia Italiana
del Sei Sigma
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Lean Six Sigma

AISS Technology Update: Introduction to Lean Six Sigma with KNIME



@ Lean & Six Sigma

The term "Lean Six Sigma" comes from the combination
of two concepts: —

Time LEAN -
| Puifow | MANUFACTORY LERD
Lean: A term originating from the Toyota Production System. lw- ey |
. . . 58 (Continual improvement)  Kaizen
Since the 1950s, it has spread worldwide as a method for [Stabitty o 13831
process improvement through the identification and elimination Fondamenti LEAN

of waste in both production and services.

It's a philosophy and a set of tools and techniques that
alm to streamline processes, reduce costs, and increase
guality

SIX Sigma: Today it represents the standard methodology ﬁ P, 2 “ ;
for identifying and eliminating the root causes of defects by 7. .
reducing variability in business processes and production. Six Sigma DMAIC

AISS Technology Update: Introduction to Lean Six Sigma with KNIME



&

1902

Toyoda invented a loom that
stopped automatically in case
of defects: the Jidoka principle

was born.

()

From TPS to Lean

()

1937

Financed with the profits
from looms sold in
England; Sakichi Toyoda
decided to use the profits
to invest in the
automobile market:
Toyota is founded

1943

Ohno developed the
Toyota Production
System, an industrial
model still used
today.

()
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1990

Womack and Jones

define the concept

of Lean, introducing
TPS to the West.



é The origins of Lean... The Toyota House

———-———____“

TPS
ePull
e|nterruption in case of anomaly
eSingle-piece flow JIT Jidoka
et e Autonomation
eTakt Time
eProduction Heijunka

Leveling, sequencing

TPS is a system, not just a set of tools
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é Lean KNIM

CREATE VALUE
By eliminating waste

Seek Identify the
perfection @ value flow

*Step 1: Specify Value — Define value
from the customer’s perspective.
*Step 2: Map — ldentify and eliminate
waste in the value stream.

*Step 3: Flow — Streamline processes
and improve lead times.

*Step 4: Pull — Allow customer
demand to drive production.

*Step 5: Perfection — Continuously
improve to meet customer needs

Implement a Make the
pull system flow run
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é Six Sigma: The History KNIME

———-———'—-—__“

The methodology known as Six Sigma was developed thanks to the work of key
figures, including Mikel Harry, Bill Smith, and Bob Galvin, at Motorola.

In the mid-1980s, under the leadership of President Bob Galvin, Motorola raised the
bar by starting to measure process defect levels in parts per million rather than in
percentages.

MOTOROLA

In the first 15 years of Six Sigma implementation, Motorola reported savings of $16
billion.

The milestones of Six Sigma at Motorola:

+1986: Introduction of the Six Sigma method

+1987: Definition of the goal to reach 3.4 ppm (parts per million) defect rate by 1992
+1988: Motorola wins the Malcolm Baldrige National Quality Award in the USA
+1991: Introduction of Six Sigma Black Belt experts

*1992: New goals to reduce lead time and costs

+1998: Six Sigma goals extended to the 8 main Corporate Business Processes
I m I +1999: Introduction of the Balanced Scorecard

+2006: Motorola continuously improves the method, tools, and "quality tools"

(1929 - 1993)
The Father of Six Sigma ! The Six Sigma approach spread, over the years, to other
' major companies such as General Electric, Honeywell, and
www.QualityGurus.com M icrosoft_
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é’ Six Sigma: The Aim e

m

Six Sigma is an intelligent business management system that, using "data and facts," puts the
customer first.

Reduce defects, scrap, waste, and
all operations that consume time
and resources but do not add value
to the product.

Accelerate business processes

Improve Customer Satisfaction

The methodology aims, through significant use of statistics, to help and improve the production
system to achieve an ambitious goal: Zero Defects.

Although not truly zero, in reality, the goal of reaching 3.4 defective parts per million
opportunities is still a remarkable objective.
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Six Sigma: The Name

Sigma In statistics represents the measure of a

Standard deviation| (0) process's standard deviation, i.e., the variation of a

Inflection point

parameter from its mean

Six Is the target quality level to achieve and maintain

Frequency

v

(the more sigmas there are, the more stable the process

IS).

A "Six Sigma" quality indicates 6 standard deviations,
that is a precision rate of 99.99966%, equivalent to no

more than 3.4 defects per million opportunities.
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é Six Sigma: The Framework KNIME

m

The standard approach model of Six Sigma is defined as DMAIC.
DMAIC is an acronym: Define, Measure, Analyze, Improve, and Control:

Define the project objectives and customer (internal and external)
requirements.

Measure the process to determine current performance.
Analyze and determine the root cause of defects.

Improve the process by eliminating defects. @
Control the future performance of the process. N

M-
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@ Six Sigma: The Working Team

Green Belt

Black Belt

25%

Teamwork!

Champion Yellow Belt

FR




é} Lean & Six Sigma e

DMAIC .

CREATE VALUE

By eliminating waste
Seek Identify the Control
perfection @ value flow @
pull system flow run L ean + SIX SI g m a

Address all improvement

H + Speed + Culture activities in a systematic and
: structured way.
- Costs + Quiality

Taken individually, the two methodologies have limitations

- Lean does not focus on statistics, showing limitations (e.g., unpredictable events, pandemics, geopolitical issues),

- Six Sigma focuses on eliminating defects but lacks a reference model (thus, it could optimize processes that still
contain waste).

Together, they complement each other.
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Open for Innovati

The Lean Six Sigma approach KNIME

N O bk

Focus on the customer

Identify the value stream: "hear" the Catadriven
voice of the customer (VOC) within the decisions
actual process

DMAIC

Vmithm

Organize, improve, and streamline the .
process flow Lean Six

Eliminate waste and unnecessary steps Change of Slgma

mindset

Data-driven decision making

Involvement of people \

Address all improvement activities in a Toolbox
systematic and structured way

Goal: To achieve a product of the highest quality, at the lowest possible
cost, with minimal waste, and in the shortest time possible.
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Traditional Approach vs Lean Six Sigma Approach

Traditional Lean Six Sigma
approach Approach
Focused on Focused on the
Problem
symptoms causes
Behavior Reactive Proactive
Decisions . EEE0 or Based on data
Impressions
Supplier selection Cost Capabillity
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Lean Six Sigma & Industry 4.0

Customer Satisfaction Score (CSAT)

73% 67.
e 65% Promo
65%

Currunt Memd
ion Customer Effort Score (CES) Net Promoter Score (NPS) 2 0_'
Passive
-100 d 03 -100 d 02 1 1 =

oL

e iee  76.98% 60% Detrac

ion Breakdown with Parcentage Average Response Timae Over Month Customer Satisfaction Score (CS

20 ——AYOrage Response Kate unes o

lan Feb NMar Apr May lun Jar Feb Mar

Real-time data-driven decision-making increases
and implements the responsiveness required by
modern competitiveness in SMEs or large
companies.

Open for Innovation

KNIME

LSS + 14.0 Interaction

NUOUS |MPRO\IEM£NT

oo+
# T cont
o0 }

Data-driven Six Sigma reduces the chance of
defects by reducing variability in production
processes - Business Data Analytics that
extracts information from Al, machine learning.
Data-driven decision-making is much more
reliable and powerful than a mere opinion.
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é Lean Six Sigma & Industry 4.0 KM

-_——’—_ﬂ

...In summary:

Lean Manufacturing: basic tools that reduce waste and non-value-added activities.
(Objectives: versatility, operational efficiency, flexibility, waste reduction, etc.).

Six Sigma is a quality improvement system based on DMAIC, aimed at reducing defects
in processes.

Industry 4.0 creates innovative production systems to increase efficiency and customer
satisfaction; it combines various technological tools (Additive Manufacturing, Cyber-
Physical Systems, Data Analytics, Simulation, loT, etc.).

Industry 4.0 and the new frontiers of LSS
The simultaneous implementation of 14.0 and LSS might allow for greater
benefits than those achievable if pursued independently of each other.

*McKinsey & Company (2017)
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Open for Innovation

LSS&KNIME FRAMEWORK KNIME

Lean Six Sigma Example Framework (Orange = LEAN)

A workflow that guides the user step . - — ——
by step % [Fi SosEe :
,\lc\e,\g“‘%z}a . _— [ R T
Components dedicated to each — B TREIEEY Y (2)
phase Ere_ By o
= e @';:;‘——‘-z‘;‘;' L B .,
Al support - N oo BERE 5
-
Big Data ENEME Q EE— if;g:new frontiersT ;]:Z
! simultaneous

A ted ﬁ ' Syst implementation of
T pusyao (DA win industry 4.0 (14.0)

and Lean Six Sigma
(LSS) potentially

Additive i Internet of G//OWS fOf' greater
Manutacturing | () , Things benefits than those
Accademia Italiana & achievable  from
del Sei Sigma - & @ 140 and LSS
[ - 7 projects  pursued
Cloud Cyb ity ;

COm;’:ﬂ"g PRCeein independently  of

*McKinsey & Company (2017) each other.
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KNIME Analytics Platform

M—-—
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é’ KNIME Analytics Platform KNIM

m

* A tool to make sense of your data

e Data analysis, Data Science, Data Engineering
* Transformation, visualization, reporting

* Open source

* Visual programming paradigm
* No coding required

i'.TIﬁ'@[@]'l
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Open for Innovation

Nodes and Workflows KNIME

m

* NODES perform tasks on data

Table Splitter @® OO Not Configured

[ — OO0 Configured
Inputs  ——p —p [} - > Outputs

OO @ Executed

oYo) | G STAtUS an Error

Duplicate Row Filter Stacked Area Chart

(e]e] ooe
CSV Reader Column Filter Row Filter i
Remove rows Sales by time
B » » ¢ 1 wwlh duplicate values
- g e in all columns

* Nodes are combined to create
WORKFLOWS Sty e rons

Pie Chart
columns unknown

o0e

Sales by country
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KNIME Analytics Platform KNIME
D

oo @
KNIME Analytics Platform 5 Open an example @ Help ) ( @ Preferences ) ( § Menu
workflow
) © Recent Welcome Dismiss examples X
7 Loosi space
Browse local {»> KNIME Community Hub
space ac Mk S r A

Combine Clean and Summarize Non-standard format

Countlf and Sumlf

Spreadsheet Data Spreadshee?-
Create new
-> Show me more examples on the KNIME Community Hub WO rkﬂOW
Recently used workflows and components + Create new workflow
s@ Combine Clean and Summarize Spreadsheet Data Local space 2 minutes ago
&{g Non-standard format Spreadsheets Local space 1 hour ago
sfy Countlf and Sy/mif Local space 1 hour ago

Open recent
workflows




KNIME Analytics Platform

Application

Open for Innovation

KNIME

[ XN ics Platform
[y Combine Clean and Summar... e ‘ ta bs (@ Help {& Preferences ¢ Menu
= 17 Reset {+1 Create metanode & Create component R 56% v
— You can find mare workl far users on the related coll Rage on the KNIME Community Hub.
. | Excel Reader -~ Workflow
"4 The use case is calculating the tatal volume of the fumiture when moving to & new apartment .
a This node reads Excel files (xIsx, xIsm, xIsb, and xls Ed itor
. " j—
Nodes format). It can read a single or multiple files at the same Read three sheets from the same Excel file containing | | Clean up the data by Combine data by g results
2 E e following information:
time, however reading only one sheet per file. The e felening nformat B ———— « concatendtiog fows i sl tabes « The volume by furmiur ype
8 . ; « Furniture in the living room « shifting data that was entered inta a wrong column « appending values from a dictionary « The total wolume of all furniture
supported Excel types that can be read in are string, « Fuiture nthe kichen « changingthe dat ype of a column
Explorer hymber, boolean, date, and time but not pictures, + The estimated volumes of he funiure
diagrams, etc.
@ . . Excel Reader
Al The data is read in and converted to the KNIME types . Comatimety B Chert
string, integer, long, double, boolean, local date, local N o 'm
. time, and local date&time. Upon execution, the node will Read thefst sheet (Kicher) e e
= . . of the rooms. xlsa file Bring the items in the A Bar Chart with the
: scan the input file to determine number and types of the Kichan' amaunts of single tems
Monitor cacel Reader PR— and "Living Room’ n the freight
columns and output a table with the auto-guessed in one table
B e
structure and KNIME types. — e Valoe Lookup Row Aggregator
Formulas can also be read in and reevaluated if Read th “Living Roon” sheet el the commente : Er - :
of the rooms, xlsx file from the "Living Room” sheet ooe ooe

desired.The performance of this node is limited (due to
the underlying library of the Apache POI project).
Reading large files takes a long time and uses a lot of
memory (especially files in xlsx format when formula
reevaluation is enabled).

The dialog of this node shows a preview and the file
content. While the preview shows the table that will be
read in having the settings applied and is updated once a
setting is changed, the file content shows the content of
the file as it is displayed in Excel. This allows finding row
numbers and column names easier to specify different
settings.

This node can access a variety of different file systems.
More information about file handling in KNIME can be
found in the official File Handling Guide.

& Ports i Options

Excel Reader Column Merger String to Number
B> 4 - B> TS
ooe coe 0oe

Replace missing values in the Change *Dict Volume®
“Dict-Volume" column with the values column
available in the "empty_C” column from string to number

Read the “Dictionary” sheet
of the rooms.xlsx file

» 1:File Table & Flow Variables
Rows: 9 Columns: 2
Item
[] # RowlID i
[ 1 Row0 Table
[ 2 Row1 Chair
[ 3 Row2 Cupboard
[ 4 Row3 Side table
] s Row4

Fridge

Agpend the volumes
of the listed items
based on their IDs

‘EEE@ Statistics IE:\,I

Amount

v
Number (integer)

1

2
1
1
1
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151 output port: Sum up volumes of the lsted items,
2nd output port: Calculate the grand total volume
of all items.

Q
v Y

Node monitor



KNIME Analytics Platform

[y Combine Clean and Summar... e

i

z M

&
Nodes

@

Explorer

il

K-Al

Monitor

Nodes

Search and browse

nodes

You can find mare workfi: for

(@ Help {8 Preferences

Q_ Search all nodes

10

¥ Manipulation

VOVOWVOWV VWV VYWV VY VYV VYWV

> Column
> Row

> Table

> PMML

= Expression
~=» Expression Row Filter
“« Variable Expression

Views

Analytics

DB

KNIME Hub

Other Data Types
Structured Data
Scripting
Tools & Services
Community Nodes
KNIME Labs

Workflow Control
Workflow Abstraction
Reporting

Platform
users on the related coll Rage.on the KNIME Community Hub.
partment

| Drag and drop a

node to additto =

the workflow

B>
——
Read the first sheet (Kitchen’)

of the raoms. xlsx file

Excel Reader
B
oo

Read the *Living Room® sheet
of the rooms, xlsx file
Excel Reader

< B>

T

Read the “Dictionary” sheet
of the rooms.xlsx file

was entered into 3 wrong column
type of a column

Calumn Filter
—
ce

Exclude the comments
from the "Living Room’ sheet

Calumn Merger String to Number
- B> s
ooe o®

Replace missing values in the Change *Dict Volume

“Dict-Volume* column with the values column

availzble in the ‘empty.C" column from string to number

Combine data by

« concatenating rows in similar tables
+ appending values from a dictionary

Concatenate
LS
>
elel ]
Bring the items in the
“Kitchen”
and "Living Room"
in one table

Value Lookup
>
=
>
oo
Append the volumes

of the listed items
based on their IDs
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Calculate the following results:

+ The volume by furiture type
« The total volume of all fumiture

Bar Chart

"

oo®
A Bar Chart with the
amaunts of single items
in the freight

Row Aggregator
»
>
b >
ooe
151 output port: Sum up volumes of the lsted items,

2nd output port: Calculate the grand total volume
of all items.

To show the node output, please select a configured or executed node.

Open for Innovation

KNIME




Open for Innovation

KNIME

KNIME Analytics Platform

® ® KNIME Analytics Platform

[y Combine Clean and Summar... e '

5

Help {5 Preferences ¢ Menu

Browse workflows in your

W 56% v
local space

munity Hub

[ Local space v Q ¢

4 ™ tatal VolUme of the TUMITUre wnen moving 10 & New apariment

> Example Workflows > Basic Examples

Nodes Read three sheets from the same Excel file containing Clean up the data by Combine data by Calculate the following results
the following information
« remaoving unnecessary columns + concatenating rows in similar tables = The volume by furniture type
@ « Furiture in the living room « shifting data that was entered into a wrong column + appending values from a dictionary + The total volume of all furniture
» Furniture in the kitchen « changing the data type of a column
Explorer « The estimated volumes of the furniture

Building a Simple Classifier

i

Excel Reader
Concatenate Bar Chart
KAl Combine Clean and Summarize Spreadsheet D... B> — — . _m
»
= Read the first sheet (*Kitchen’) oo® ole
= Countlf and Sumif of the raoms el file Bring the items i the A Bar Chart with the
. “Kitchen® ‘amaunts of single items
Monitor cacel Reader Catumn Fiter and "Living Room’" in the freight
in one table
Data Blending [ SN

Value Lookup Row Aggregator
— > >
Read the ‘Living Room" sheet Exclude the comments > Er > >
Non-standard format Spreadsheets of the raoms.sisx fle from e Lk " skt oow oo

&2 &2 o o @b o2 J

The space explorer
opens in the folder
of the current
workflow

Read the “Dictionary” sheet
of the rooms.xlsx file

Replace missing values in the
“Dict-Volume® column with the values.
available in the "empty_C” column

Change “Dct-Volume™
column
from string to number

Excel Reader Column Merger String to Number Append the volumes 15t output port: Sum up volumes of the listed items.
of the listed items 2nd output port: Calculate the grand tatal volume
Visual Analysis of Sales Data ¢ & 1 S IS based on their 105 of all items.
O® ol ) ooe

To show the node output, please select a configured or executed node.

AISS Technology Update: Introduction to Lean Six Sigma with KNIME
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KNIME Analytics Platform

KNIME Analytics Platform
(@ Help {5 Preferences ¢ Menu

[y Combine Clean and Summar... e +
Click to highlight the Rk 56% v

B>7 Execute

5

2age.on the KNIME Community Hub,

= Wworkflow monitor failing node in the
workflow :

Info
Gombine data by Calculate the following results

+ The volume by furiture type

Nodes © Node errors
e * removing unnecessary columns « concatenating rows in similar tables
8 ~“rurniture in the living room « shifting data that was entered inta a wrong column « appending values from a dictionary « The total wolume of all furniture
P! « Furniture in the kitchen « changing the data type of a column
e
Explorer &> Fxcel Reader - « The estimated volumes of the furniture
7 Execute failed: The specified file Rooms.xlsx does Exoel Redor
Concatenate Bar Chart
KAl not exist. kg — - o m
>
= Read the first sheet ("Kitchen) 00 #00
= of the raoms. xlsx file Bring the items in the ABar Chart with the
. “Kitchen” ‘amaunts of single items
Monitor Excel Reader Colurmn Filer and *Living Room" in the freight
in one table
& i
. Value Lookup Row Aggregator
» »
> >
Exclude the comments > E h >
Lls ®00

4

List error and

warnings in th
workflow

e

Read the *Living Roon* sheet
of the rooms. xisx file

Excel Reader
B
08

Read the “Dictionary” sheet
of the rooms.xlsx file

» 1: File Table

from the "Living Roam’ sheet

Calumn Merger
> B>
.
Replace missing values in the

“Dict-Volume® column with the values.
availzble in the ‘empty.C" column

& Flow Variables

String to Number
RS

Change *Dict Volume

column

from string to number

Append the volumes
of the listed items
based on their IDs

151 output port: Sum up volumes of the lsted items,
2nd output port: Calculate the grand total volume
of all items.

To show the port output, please execute the selected node.

[> Execute

AISS Technology Update: Introduction to Lean Six Sigma with KNIME



) Home  sfg Sanity Check-Calltools X  s{f demo X
L

:‘ [X1 Local space v
"& ) > Example Workflows > TheData > Basics
®

H

I |

adult.csv
AmesHousing_simple.csv
Olympic_Athlete_joined.xlsx

Rooms.xIsx

0 0 O

KNIME Analytics Platform

s{§ KNIME_project? e

N2

Start building your workflow by dropping
your data or nodes here.

Select a configured or executed node to show the node output.

0:00:00
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Python View

Cloud Access Data Access Transformation Analyze & Data Mining Visualization
Credendals Contrstion PostgreSaL Connector DB Query Reader
e Decision Tree Leamer -
B y,
\ coe ooe e s |
\ — _—
\ ont | \. pecisi
Ecolfeader | | Concatenae  pypicte RowFiter P"““"’"': J coe \WT’“W / ’E colr Manager Scatier Plct
— 3 ape >3 - - [ coe -
G P =L gy M Capture Worklow Start” - B I \'c:pumwm-:ad;‘l A ’t o _.n
/ / ooe coe \ A -
coel ,"‘ ooe coe ;‘. ./_’.F_,, \r — o0e coe
CSV Reader :-‘ Colenm Filer ,"\‘M'!LWNI ;‘ coe
/ > /
‘ _/ b<
R o L = \ —
ooe e . ] DBSCAN
. | | Python Script Numeric Distances -— A’m —
e & -
\ ] coe oo .
N Google Analyics Connector - Google Anaites Cuery |
e S L UE— ) —
ooe ooe N
N Deep Learning
N\ -
AN GroupBy Geocoding — .
. . . . h Ve
Big Data: Loading and pre-processing B e .
\ / lassify data wit
ooe cos \ Spatial doin ) TensorFlow
DB Table DB GroupBy DB Joiner DB Reader \': © ._(; S
Snowfake Connector . —={3- koDe giim ' —1 [ ooe )
ooe ooe //' . . “\‘_\. Table Cropper uuLnnInEemml‘.‘
DB Table Selector ; } - - —_
[ coe
. . | ooe aoe
Creats Local Big Data Environment \
e Big nm R - SMWLM: qumwmmmmr' Machine H20 Binomial Scorer
\ /
coe oce ooe / — ~ e
[ A\ |
\ |
| \ |
H20 Partitioning /f‘ H20 1o Table
- — 1 S
ooe coe oos ™~
Partitioning 70/30

Deployment
Google Authenticator (API Key)
'_V_angletlwdﬂnnoeconm
- =
ooe
Workflow Writer
Microsoft Authenticator coe
o8 ™~ Send to Power BI
coe
Tableau Writer
B — C |
coe
Send Email

Report PDF Writer (Labs) n
B coe

oow Send the POF report
attached by email
Azure Data Lake Storage Gen2
Micrasaft Authenticator Connector
. - ™
coe coe |
| Excel wrer
ooe
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KNIME Machine Learning Cheat Sheet

Cheat Sheet: Machine Learning with KNIME Analytics Platform

KNIME

Supervieed Leaming: 551 of machine = ing slgartime o pradis he el of & g cass o variasla They produce 2 maseng

Generzlization 10 unseen data is evaluat

o1 data via scoring merrice.

CLASSIFICATION

Classification: A yype of supervised lesming whare the target i @ class. The modsl leams to produce
sZare 2nd 1o 2ssign smch veztor of 1pL fastures 2 th clsss vith the ighest ssare A cost
can beinroducad 2 of the classes during

Dec\man Tree: Follows the 04.5 decision tree.
=lgerithm. These zlgorthms generate a
i ke sirucire, cresiing dsta Lbseis, 2ka
tres nodes. At zach nods. the dat are slit
basad on one of the input features, genersting
two or more branches a5 output. Further spiis
are made in subs: odes untl a node s
gEneratad yhers ol or simossal of tha data
clang to the same olass.

[ S——

Nzive Bayes: Bazed on By

bR T e ecrerm and apsuming st -
i

independenos betvect

"t
L] = conditionz|
1 2ty ot s
the vestor of input features.
conditional probability is assigned
i, WThEINPAT Ot

Support Vector Machine (SVM):

» N m  Asupenised slgorithm construct-

ing 5 set of discriminative
Fyperplanis in high-dimensional

Logistic Regreasion. A stavistics| slgaritim that L space, n sddicn o near
[iedeis e reaienshio senyeen T2 oot assification, SVhs can perfarm
festur tegorical output classes by renle msifcation by
meximizn st fumnen Drgaly mepping heirinpuis i

or iy problems, i s been Figh dimentonal fectura Spocen,
o ms with more than to Where the tere lasmas are ety
e ot oo Ao S2PETB

SP » A nonparsmetric matho

k-Nearest Neighbor (kN

that
2ssigns the class of the k mos:

IRy points 1 ihe traiming data,

B basedona o~

measure. Class attribu:

e oy e B

point and/ar by the dlass probabilry

ENSEMBLE LEARNING

Ensemble Learning: A combination of mutipls madels from supeniised lesming slgorithms to obtain
 mors stable and accurste overall madel. Most commanly used ensembls techniques sre Bagging

&nd Boosting.

BAGGING

Bagging: A method for training mutipls

classification/regrassicn models on cifferent
hsnﬂoflhe lrzwngdat

The finl prediction ia based o

pradictions provided by all ﬂnmﬂe\s thus

Feducing the chance of averfting.

Tres Ensemible of Desison/Regrassion Trees
Ensambie mods)of mucle datsions e

Toiner on difiere G
Do Cuboer veth lace o el rones ood loke
or eatoal cabarms ova b p o the
el anin s il prdgon's s on
£t v iy s
- ecdne
bredicaore) on Il

Rendom Forest of Decizion/Regression Tress
il b o
Siom trece tromerd on different aubata of et

Custom Ensemble Model
Comeining different supervissd
modals to form a custam

BOOSTING

Boosting: & method for trining = set of

S AR

3t ench st rews o 1 e an thi
redicion erors 2nd alded 1 e

enzemble 1o sults from the
previous model e, Ieading 1 Wgher

accuracy atter each fteration

Gradient Boosted Regression Trees.
Ensamble madel com g
sequantilaiTle a3 Teesima s
Soner mad “The Slgoriihen buida the
=3ch iterstion, 2 simple

SUPERVISED LEARNING

(mods) from the

NUMERIC PREDICTION
& CLASSIFICATION

w0 the iztle. To estimate the

Numeric Prediction: A type of supervised lssrmin
atures. Note that numeric prediction m

Riros WP Lowser i
Ar’:‘i)ﬁclsl Neurel Networks (ANN,
> m NN
i syslzm?.hrtlﬁma\ Nacral Neswiorks
™ re based on architectures

nterconnested units celled artificil
neurons. Artficizl neurans’
parameters and connestions are
trzined via dedicated algorithms,
the most popular being
Back-Propagation algerithm.

Deep Learning’ Deep learning
xtends the famil vith
dasper srchitectures and additiona
paradigms, .. Recurrant Neural
ecvrorks (RNN). The training of
such netwarks, has
by recent advances n h
partormance as ell a3 parsiiel
exacution

T
W Generalized Linear Model (GLM):
s2d flesi

- A statistics-ba:
> tion of ordinary finear re
@ vidalsafor nonnormal
tions of the target variable. GLM
s e e
input festures to model a
Finction of e targec varinil. [mn

link function) rethr than the targ:

variable itsel

gererias.

easion: Linear Qe
T nartbon o e = ma ot
i gnehp betye=n the pumerictarget
varoble ant the gt festures. Pabmarn
Regrassion ext=nds this concapt to frrjnga
polynomial function of 2 pre-defined degree.

Regreasion Tree! Builds = decision tree to predict

rumenc vlues fough 3 o g cor
rozch known 25 reours

Sehtiors At sach stepy the hgorthen spi he

Subeers epresented sy cach norl i o o move

nev branches using a greedy search for the best
split, The avarage value of the points in & leaf
produces the numerical prediction.

for numeric mrges varizbl
els can 2lso ba trained o

during the training phase. lsbeled sxample data are nesdad in the training set.

NUMERIC PREDICTION

The L i or more e tha vactor of
redict clazs scores and therefors can be used for clzssification problems.

TIME SERIES ANALYSIS

Time Series Ansiysis: A s=t of iumeri pradicrion mathods to snslyza/ored

ime series

da= T e fime crdzred s2que numeric valuss. I'\pam:ulal timz zariss
k:recaslw-galmsalp =dicting future values bzzsed on praviously coserved valuss.
AFINs Lasmer grated Moving J: & linear

W resduslerees AR

sive (AR) model P specified number p of paslva\uns datm
e preparad by o degree of difrencing dt coract nor ot

= linear combination - named hMoving Average (MA) - models the g past
i model poraimotirs ore estimared concurently by

tionarity; while

sarious slgorithms, mostly following the Bax-Jenkins apar

g Uness Fagesion

m  MLbasad TSA: A numeric prediction model trained on
b Ul e o " e o pet sl o i tne corrent numenc el
B of the time series

Long Short Term Memory (LSTM) Unita® LSTM units .
ing m x n tensars of input 3

produce & hidden state by pracessi 5
Vallues, where m is the size of the inpit vector af any fime :
i ihe i of past vectors. The hiden atote con then | ©-- %

be transformed into the current vector of numeric values.
LSTM units are suited for time series prediction as values
from past vectors can he remember

& series of logic gates.

rgoiten through

Read Data Tranaform

Learner Write Model

Pradictor

Seorer

Read Model

Data Input

EVALUATION

Evaluation: Vari ing metrics for asssssing

mismatches between the actual and
ks rue posiives, flse negaives, e pos
L wegalwa DOne class is arbitrarily selected as the

pusr'me clas:

-inparticular 3

warizble.

pansity 1o ermor.

‘Confusion Matrix’ A representation of a classification Numerlc Errul Meaawes’ Evaluztion m:
thsk's success through the count of matches and form prediotion models auantiying dhe
redicted classes, e oy drestion. Gormmon et sos
b vt ard e RMSE, LA, of R Wiost gf thase
L] metrics depend on the range of the target

W  ensemblemodel The final

Sradiction can 8 Basad on an inrezaingly acourate sl complex over

Fsjorty vote 2s well 25 an the model. The ssme regression trees can slsc
e ok S gt

v, UPUTTESLItS

o e
X@Boost: An optimized distributed library for mashine leaming modsls in the

¥ %6 gredien baosting framenork, designed o be highiy efficent, fedole, znd portable.

 fogres fogulertzgtion porsmeter to penclize pamplo mockls, o
5 rerding of soersa et for Cate perfotmance parmle somputsion, end mors
fcient memory ussge

uracy Messurea® Evalustion metrics for 2 olassif
T T vadu b corunton o
such as sensitivity and specificiy. precision and recall, or
ierall aceuracy.

Croas-Validstion: A model validetion techmique for
assessing how e femulg of 8 maching learing modsl il
generslize to an independent dataset. A model & rained and
Semes o Heremt e of g et and 1t
the ariginal dataset. Some basic
istios on the resulting M error or couracy measures
e o v o qeraes)

ROC Cure: A greshics) reprasam:

tion of the pe

omencecta binay | o

classificztion medel with falzse

Bositive rates on the seaxs and s

Boints for the curve

=y wis Mukigle

different classification ﬂ’\r“jholds

The area under

metric value

the curveis the

DEPLOYMENT

Predictor Data Output

Resources

* E-Books: Learn even mare with the KNIME bocks.
From basic cancepts in "KNIME Baginner’s Luck’,
o edvanced concepta in "KNIME Advanced Luck”,
through to examples of real-world case studies in
“Practicing Data Science”. Availzble for purchase
=t knime.com/knimepr

« KNIME Blog: Engaging topics, challenges,
induatry news, and knowledge nuggsta st
knime.com/blog

IME Hub: Search, share. and callsborate on
KNIME workflaws, nodes, and components with
the entire KNIME community at hub knime.com

* KNIME Forum: Join our global community and
2ngage in convarsations at forum knime.com

* KNIME Server: The enterpris saftware for
team-based collaborstion. sutomation, mansge-
ment, and deployment of data science workflowa
23 analytical spplications and services. Visit
knime.cam/eerver for mre information.

UNSUPERVISED LEARNING

Unsupervised Laaming: A se: of machine
SEming alsornime o dscaer peners 1
ot required, since data
sre Uimately organized and/or Fansformed
based on similarfty or statisticsl messures.

CLUSTERING

Clustering: A branch of unsupenvised lesming
ZlgaritAms that groups dats agether el
similarity measures, without the help of labels,
classes, or categories.

IeMeans: The n data points in the dataset are
gustered o kclusers based on the shoriest
distance fram the dluster prototyp

The custer protoypeis aren as e overne
data point in the o

Hierarchical Clustering: Builds = hisrzrchy of
clusters by either callecting the most similar
(sgglomerative approach) or separzting the
megt dssimiar dvisive approgcn) gazs poirts
and dlusirs, scoording i dlect

measure L S dromram lustenng
e dota iogether botiorm ap (o dormeraitee)
Separaing the S in afarers Pstars
top-down (Ghvisive).

AT 4y
DBSCAN: A density-based non-parametric
cusizing elgoritm Dete poins =t dassifisd
2 core, density-reachable, and outier points
Tare 2d aanshyreathasiz paints i high
density regions sre clustarsd together, while
paints vith no close neighbors In lov-density
regions are labaled a5 outliers,

=

Selfrganizing Tree Algorthm
» [} = (SOTAYAspecial Self-Organiz-

- hlnar;iree(npn\ﬂg;

Remrrll
&P Soatering sigarhma. T works
Srmiarl 1o the fezns
W Zigoro, b alons for dee
Bants os balang 1o mare then
e s v il
< of membarshp,

Fuzzy c-Means. One of the
mast widaly used fuzzy

L

RECOMMENDATION ENGINES

Recommendation Engines: A s=t of
lgorithms that use known information ebout
user preferences 1o predict items of interest

Fife L Asaotl:;amnﬂu Thﬂr-cde
rease e o
Pl > oces of Ut precuste it
[2gacele ransasian cee
W recored mpeniaatass Based
onthe g sgortm e
et Femeess In tae
Jetsaet are uaed 10 generate
recommendaion rules

oot
[t

" Collsboraive Filtaring Besed on
" iy the Alternating L asl Squa a5
{ALS] “zohni
W recommendations (hering)
sbout the interests of & user by

Fraltple uaers (oallsberating)
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Cheat Sheet: Connectors with KNIME Analytics Platform

' B
- ~ 7 N N h MODELS
ACCESS FILE SYSTEMS DATABASES WEB SERVICES R
Reads KNIME formatted models
| Envionments G | | | octioted Comectormodesconnect to e spesifs St neSal.or b o Semviees B oo e
data platform, and require a limited number of seitings e.g., hostname nodes. The PMML Reader node
Creates a fully functional local Reads data from a table file. .table ﬁ::;p';@:zfi‘gp and credentials. ol REST service In the [ reads PMML formatted models.
Stz big data environment including ponsse fles are saved using & KNIME e ™ files comtaining imaes, GET, POST, PUT, DELETE, Connect 1o ket REGS 3 Keras deep leaming
Apact and propelstary format, Incsie the flla by browsing over the file oA e or PATCH mode. Can Twitters AP, Bewde " petwork. A pre-trained network
E HDFS. Allows apening Spark structure, and are optimized for systam, Similsr reader Creates a connection 10 a JDBC database of send one singe service retrieve twests, can be read from an HDFS (h8)
WebUl and sharing Spark space and speed. Other nodes are your cholce. Requires you 1o upload an e st o e e file. A network specification
LI  avallable to read tabular formatied M 0des read images from Chun Eorien EQUEST 581 in The Comaca Emmmien L€, OF POSH flEW
[I@  contexts between KNIME e o ead abula formart URLS, URIs, or Paths In appropriate driver and provide the JDBC URL. conflguration window, or weets. Roquire [T "ot weights con be read
- workflons, ideal for test rune. iles, .., Parquet or 5. the input table. (s} & multple service requests. | (&) atials for the from JSON or YAML files.
St " Reads all 1ext files, particular! vt Syt S—— Commecter IR, Commentor stored in a column of the Twitter's Reads a TensorFlow deep
Creates a Databricks F— . pas y Reads audio files int ; bie. .
E Environment connected to an character separated files, suoh  \=Remr TR SO TS 1O . . . . input table. Options to set Developer learning network of the
existing Databricks cluster. as CSV files. Other similar reader opether with the Audio authentication, request account. SavedModel format from a
o] nodes are dedicated ta reading Vieos o0 o play o= e ] o= header, & response o Cvectoryorzip fle.
[ soecil fle fomats, ke Excelor oo enery M S WA eader ore pvalable. Reads a TensorFlow 2
e Syt Comen CTEATES 3 NEW Spark context via CSV files. e tles —— e Reads triph i g metrecrk o
) Apache Livy. Requires access to Connects to a s triples learning network from a file or
‘aremote file system In order to rapuns  FarGE8 textual content and . SPARQL endpoint. stored In a file folder. The model should be
n- mwm"}'mmms metadata and exiracts Reads and creates @ Can be then used with o, o, o, saved as an HOF5 (h5) file, a
e e Stk embedded files and attachments network saved to a e = e = Semantic Webniodes. [T W0 - [T SevedModelfle.or Zip fleof a
[ee | du?‘“ from more than 280 file formats, graph file with the SavedModel.
context running on the cluster. I Also provides an authentication Network Writer node. i X Loty r—
option for encrypted files. MongelfiCamacnyr el Commasion: HaoComantion Provides an in-memory e ..., Salesforce’s MeddReae  Reads word vector models saved
R O O B e [ T
al data straight o networl pports default = orming models in Axt, .csv, or .bin.
Most Reader nodes can » @ » of document copies of photos fade net e from named graphs and & authentication ey o
read both local and using the Tesseract OCR library. Cytoscape. . [se ] [se ] works with all offered and SOQL querles om
Lm;t.,, They - oas oas Semantic Web nodes. execution. [ra—— Downloads BERT models from
sources via dyna . eads JSON Reads the [ — Po— r— TensorFlow Hub and HuggingFace
ports. Tlr::eanr:: g [se | - :Mn;if:\wﬂ:';z\:fl!duu| of - mﬂh&:"ml data of - . 1o the disk. The cashed model can
activated by clicking the . the document, specified with a . one or more channels. . . . om Dueth.;;:::‘e‘;'v(n" the ?E:T
o o o e oA ot el vt o o o S We m—
lower left comer. CX®  node reads XML documents. efther fully or In part. T
— S0 heuier Retrieves web pages Connects to an RSS Reads OpenNLP named entity
Most Reader nodes have - Loads molecules from by Issuing HTTP GET Feed URL, parses the tagging models.
tiek cormeperatiog . B MDL Streture Deta e o FEUESHE A pATEIG Mttt RS fe 1
Wirter nodes. Similar to Files (SDF). the requested HTML retrieves the matadata. \ o= J
Reader nodes, most 08 Tabla Selector 08 Reader B Z5 B webpage from one or The results can be
Witer nodes support more URLs. The saved a6 String,
writing the data directly OO output can be Bogument, XML, or Resources
bt S megtons ) mrenmana N
dynamic ports. or String format. columns.
Em_a.n_csul:glhcn wsamaran Reads - (o0 | s ... e nodes connect 1o wel E-Books: KNIME Advanced Luck covers
beste soiptine diverse data Generated '°"’n d fy advanced features & more. Practicing
e sources from MOJO ory K ke sy Data Science is a collection of data
‘Supports Python 2 Rintoa Conmactor directory with a UNIX-like SYMaK.  wries) comsme 5604 Comenns  FTF Conmacter i c ]
and3and JUpYter T KNIME table.  CL0 models. The downstream nodes can then science case tmdne_s from past projects.
Ao ot o= - notebooks import. - . aocess the files on the server ' ' ' Both available at knime.com/knime-
(FTRSSH protocols) of read press
. * - e s eadsdata oo | single Hles from a server (HTTR(s) LI CLW (O
T e Swperron: [E Gone B s protocal). Thecomnecton KNIME Blog: Engaging topics,
. and 3 and Jupyter table index. files. i reset or the warkflow is ol challenges, industry news,
notebooks import. LI om & knowledge nuggets at
knime.com/blog
N = E-Lean Take our free online
- o =

selfrpaced'emlses to learn about the
different steps in a data science project
(with exercises & solutions to test your

Dedicated Connector nodes. sagasems Connects 10 Google Sheets.  Seggafnaimes

node performs the same
authentication via a P12 key.

e.g. 1o read or write files and folders,

shared with a service account.

connect to Comeem e Teemn™ Connects to 3
Jo, Authenticates against Google API remote fle systeme, specify the workdng ing on the e l;lnwwld%eg at www.knime.com
services, via the “Authenticate” directory with a UNIX-ike syntax, and - m authentication method, the LI~ ] MG“;M" jos ime-self-paced-courses
. bution's pop-up window. The allow downstresm nodes to scosss the ] s ] sheet should be either opened ey
o= Google Authentication (API Key) remote file system just as a local — I8 with a Google account or oo KNIME Hub: Browse and share
e

workflows, nodes, and components. Add

-
list files, copy, move, [t
browse, lst files, copy, move, etc. The
omeEton ks okoed sl the CoREGION i i SERVERS ot | eracts with AWS Al/MLServices like AWS ratings, or comments to other workflows

sren . ]
dtmrmten  Authenticates against Microsoft N N at hub.knime.com
node is resct or the workflow is closed. &) Comprehend, AWS Translate, and AWS Personalize. The
. Azw‘em::ﬂ\aeﬁbfschlmd [se ] 8s os ) Conmneots o & KMME: veing the wRLE - on o . 7 7
penvces via o numbe o § . credentials. Allows downstream nodes to acoess the - J KNIME Forum: Join our global communi-
e ] options. server as a file system. 1y & engage in
istrit om ions at forum knime.com
— o e Syt Accesses and loads data
[Bls fomeae ot amaen Dedoated Connector nodes connecto  erseumea Wi et i from various SAP MESSAGING SYSTEMS KNIVE Serve; For teant basod
a specific distributed file system (HDFS, systems (e.g., SAP [P [
| o= ) WebHDFS, HTTPFS, Databricks, ), and SiakANA, SAP W 540 — Consumes Kafka cluster messages & deployment check out
- require a limited number of settings e.g., crm "/ viathe Theobal nees oa an real time data feeds from sensor KNIME Server at
. ~ hostname and credentials. 8 ] se ] (8 ) Xuact Universal Server. file system, Kafka cluster devices and stores them in a table. wwew knime.com/knime-server
- - ) (8s | s}

Note: Missing your favorite source? This list is just an extract of the whole set of the connector nodes currently available within KNIME Analytics Platform. Besides, new connector nodes are being created as we speak.




Lean Six Sigma with KNIME
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DMAIC 4.0: EXAMPLE . KNIM

ontrol Measure

4.9

INDUSTRY

Goal: Introduce KNIME in all phases
of the LSS DMAIC framework

Improve
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Open for Innovation

1. DEFINE LLS 4.0 KNIME

Version:

<

Progetto LSSGB- Scaletta Camper

Project Charter

DEFINE
Collecting specs, goals, and requirements.
Here we built a data app to collect all

itolo:

Su questa tipologia di prodotto i rileva Una criticita sul prezzo d Ridurre | cost di produzione & approvvigionamento in modo da
. . . . vendita rispetto ai costi di produzione. Si ril rendere |z fornitura pid sostenibile
required information for the project e e e
. Heramid & Nat e sui componenti di alluminio a causa della scarsa
qualita del materiale base e del rattamento di ossidaziene anodica. S
rileva una criticita relativa ai tempi e costi i approvvigionamento,
4 4
mpatto Diretto (misurabile) Impatto Strategico
List Box Widget riduzione scarti, riduzione costi di acquisti e logistics, riduzione costi manodopera, riduzicns stock semilavarati, | | Cercare di fidelizzare il cliente per riuscire ad integrare le forture di strutture cinture ‘

[feam Leader Tel. Mail
: Value Selection Widget | | |
embri del Team Tel. Mail
Date&Time Widget i

Data App

A A A
’ ’ Proprietario del processo Tel. Proprietario del processo Mail proprietario del processo

Autocomplete Text Widget | | |

. Champion Tel. Champion Mail Champion
String Widget >m.
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2. MEASURE LSS 4.0

MEASURE
Measure the process to determine current
performance

- Collect data

- Check data quality (e.g. no missing
values, outliers, range, histograms, ...)

- Clean data

- Transform data to extract info

Statistics Histogram Box Plot

=

Line Plot Scatter Plot

-

Measurement of process

capability.

Statistics View - 0:26 - Statistics

Report Template Creator

(e]e] )

Ad

Excel Reader

aaaaaaaaaaaaa

~ i

Column

sepal length

sepal width

petal length

petal width

Min
43

0.1

Mean

5.8433

3.0573

3.758

1.1993

Median  Max
7.9

? 44

? 6.9

? 25

Std. Dev.

0.8281

0.4359

1.7653

0.7622

nnnnn

-0.2749 -1.4021 0

-0.103 -1.3406 0
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KNIME

Anderson-Darling test for
normality Repor{ PDF Writer

Column Filte

J
j Add comment Report
T




Open for Innovation

3. ANALYZE LSS 4.0 KNIME

|

Polynomial Regression Plot (R2:0.6733184376707788) © R[=
- Analyze
= Analyze and determine the root cause of
i defects.
This is main area where KNIME shines:
- - - Data exploration with charts and plots
| o - Machine Learning
- - Statistics
? L 11 - Integration with Python and R
E.'"T_ _ujmrﬁ__ " Linear Regression Learner Random Forest Learner Keras LSTM Layer
SomeDals | ~. w
P”\'"L“;:? o *... PCA DBSCAN
Simple a_nd Multipl_e e > o 3 P
Regression Analysis = >

MI00 1 TUIHTIVIVEY UNUALT. 1HILLUUULLIVIL LU LTall Six Slgma with KNIME
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3. ANALYZE LSS 4.0 KNIME

Table Creator generalize | Cause and effect diagranReport PDF Writer

(sle] ]
Most Inverse Correlated Scatter Plot %= effectand Add comment Cause and effect
Gvuv: e < lower ey and viceversa list cause, subcause diagram
bl Report Template Creator R View - 10:155:0:52 - R View (Table) (Cause and) - g X%
- File
"o
wl * E\. Cause.and.Effect diagram
|zo
o (a]e] |

machine material

Give priority and
: ans analyzing causes

effect

o - AELH
© 2 40 60 80 190 120 40 160 189 N0 220 240 260 289 MO 30 30 30 3K

Fishbone
Normal capability Analyze

method measurement envronment

Grafico con retta di regressione, Cle Pl

Process Capability Analysis
for x0.
R2208832, 82004

Lst Terget st

Parsts Chart for defect

0
s

290
\

N

Ermor requensy
Cumsaivs Farcsnisgs

Legenda

& Pareto

T T
7396 7208 74.00 7402 74.04 P! Lg

Number of obs =200 Target = 74,0015 cp =114 EXp<LSL 0.014%
Center =74.0038 LsL=73.967 cpl =121 Exp-USL 0.085%
StdDev = 0.01007084 USL=74038 Cp_u=1.07 Obs<LSL 0%

partnum

contact rum
pee cote
supplier coge

Cp_k=1.07 Obs=USL 0%
Cpm =112
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3. ANALYZE & IMPROVE LSS 4.0

Open for Innovation

KNIME

#7 Time Series -
Density Plot Y Line Plot
KNIME Analytics Platform
© Home | [EMFCEIENG -+
h 7 Interactive View: Output
| Design of Experiments (DOE) Interaction Plot
20 . 92 Factor2
10
[ - -= 20
‘ 18
i 2
}\ ’w I 88
| ‘ ‘ ] Response
| ‘.l, t j | - - m 16 e
1NN I 1 R A RS g - 62 | goo
|
11l I 8 e 85 | §
g | Troamr o 87 @
L L ) o | 5,
> e 92
| " ‘ 82
{/\ 12
- - 80
m 6434202 1449
eg DateTim
o z - T -9 10 . 78
Click per aggiornare il grafico
50 60 70 80 20 100 50 100
Refresh
Excel Reader Column Filter Pivol Missing Value R View (Table) Image View Factorl Factorl
Selezionare data minima
- - Boxplot dei fattori Surface Plot
@ e empoel @ O : o
" = m
\ 924 Factor2
e e e ° \ o o 3 10
D3ts mama 20230113 aataset Selezione segnale Sostituisce \ R Image view - 20
colonne id. test missing con 0 | 92 0.8
dinteresse \ 2
- . \
fime series . ==
AN
& 06
Python View - § 86
S
&
& 84 h
04
CSV Reader
” é
{TQ‘ R 0.2
® N Python Script Table View 80
N ~
R =
\ 78
\ o (] 0.0
\ s 50 100 0.0
\ Factorl

1 aal
© Opep in nekfndow

= |

Understand the

significant influences

-

]
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4.+5. IMPROVE & CONTROL LSS 4.0 KNIME

Project Report: Money Flow

Assigned money %0 Used money % Remaning money

IMPROVE CONTROL
Improve the process Control the future
by eliminating defects performance of the process

Guided Exploration

Generated Visualizations

p Chart Univariate Column Detection
xbar Chart
forx1[x3] s

W Most Skewed Histogram
Lok of symmsty

Group summary statisti
03

—

| —=

[—

[ —

——T
J——

L —

==

Multivariate Column Detecti

Group summany stalisi|
3,900 73095 74,000 T4.005 Ta010 7405 74020
I
[ ;
. — ;
—_—

Most Spiked Histogram WS MostLepwkurtic Sox Piot
Sore s iy gz o cners Possase pronn ot s
o
s 2 x
x
x
P
LT L o
B B B A LA B e e e S B S 13 5 7 9 11131517 19 21 23 25 27 29 3 33 5 ¥ N °
1 3 5 7 9 " 13 15 17 19 21 23 25 27 29 Group g
Group Humer of groups = 40 -
Centar - 74,0036 LeL - 7395009 HumDer beyond imts - 2 :
Ao o5 ‘StaDey = 0.01007084. UCL - 7401712 Number vioiating runs = 1 |
Center = 02313333 LoL - 0.05242758 Number beyond fmis =
1635 -0.4102301 mber vi
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Open for Innovation

Artificial Intelligence (Local & Protected) KNIME

Hil Can | summarize the anzalize phase in a project lean six sigma’

Certainly! The Analyze phase in a Lean Six Sigma project is crucial for identifying the root causes of problems and understanding the factors that
contribute to process inefficiencies. Here's a summary of the key elements of the Analyze phase:

1. **Data Collection**: Gather relevant data that can help in understanding the current process performance and identifying areas of improvement.
2. **Process Mapping™*: Create detailed process maps to visualize the workflow and identify bottlenecks, redundancies, or non-value-added activities.

3. **Root Cause Analysis**: Use various tools and techniques (such as the 5 Whys, Fishbone Diagram, or Pareto Analysis) to identify the root causes of
defects or inefficiencies in the process.

4 *=Hypothesis Testing**: Formulate hypotheses about potential causes and test them using statistical methods to confirm or refute them.

5. **Data Analysis**: Analyze the collected data using statistical tools to identify patterns, trends, and correlations that can provide insights into the
process issues.

6. **Prioritization of Issues**: Rank the identified root causes based on their impact on the process and the feasibility of addressing them.

7. **Documentation®: Document findings, insights, and the rationale behind the conclusions drawn during the analysis.

The goal of the Analyze phase is to gain a deep understanding of the process and the factors affecting its performance, which will inform the subsequent
Improve phase where solutions are developed and implemented.

If you need more detailed ir OPEMAILLM  ocific 100ls used in this LLM Prompter <Now! Local GPT4AIl LLM Connector , g .:'f*.: -

Connector OpenAl Embeddings Connector Y gt IR T

o-uzmo::mma
OpenAl Authenticator ﬂ ‘ ' .
E ‘ Text Embedder
\O0€ gpenal Chat Model Connector OO® chat Model Prompter  OO® ‘ @00

Qoe

[ Yolo 000
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LSS&KNIME FRAMEWORK

Open for Innovation

KNIME

Lean Six Sigma Example Framework (Orange = LEAN)

A workflow that guides the user step > = —
by Step ProjectSn %F_ _:i:_“‘:_“-: -
@m“x\ o Dia. Causa/Effetto
Components dedicated to each - Y Iy Y
hase =i
P = N @‘ S
Al support b4 = | | e

......
.........
o*

< O o —

& DoE
\‘ 6 '
ey

SMED

== SR
58/

¢

L

Piani di Controllo

Industry 4.0 and
the new frontiers of
LSS: The
simultaneous

implementation of

Sl — SO .
: Industry 4.0 ’
1 .
Additive Internet of
Manufacturing @ Things
Accademia Italiana

del Sei Sigma

Cloud
Computing

Cybersecurity

AISS Technology Update:

Industry 4.0 (14.0)
and Lean Six Sigma
(LSS) potentially

allows for greater
benefits than those

achievable  from

Introduction to Lean Six Sigma with KNIME

*McKinsey & Company (2017)

14.0 and LSS
projects  pursued
independently  of
each other.
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LSS&KNIME FRAMEWORK KNIME

Lean Six Sigma Example Framework (Orange = LEAN)

A workflow that guides the user step

SMED

gh—— TN
[§
5 E Piani di Controllo

L g 1)
| e D s

glifh AN
phase ST o cP, CPK

- |
Project Plan @ ____________
—— . ]
P - ¥ eyt

by step F _ CEa XN it
/‘"E%E 5 jocml Dia. Causa/Effetto { A :
[ . _— il
Components dedicated to each - = 4 (=)
. '_ - | y -

(]

Autonomous

Industry 4.0 and
Simulation the new frontiers of
LSS: The

AI Support Robots ;
simultaneous

Big Data E E E
Augmented A ‘ System imp/ementation Of
Reality ﬁ Industry 40 OO Integration: Industry 40 (I40)
' and Lean Six Sigma
(LSS) potentially
allows for greater

Additive '~‘ Internkt of

Manufacturing Things benefits than thOSe

Accademia Italiana achievable  from
del Sei Sigma < 8 14.0 and LSS
L - projects  pursued

Cloud Cyb it i
W I ybersecurity independently  of
*McKinsey & Company (2017) each other.
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LSS&KNIME FRAMEWORK KNIME

Lean Six Sigma Example Framework (Orange = LEAN)

« A workflow that guides the user step o —

Define
by step Zz §

P I S A\ =)
ﬂ/\:u:g%‘m\ . :
« Components dedicated to each W I ;%{ 'y
phase ECFC — 5 —
» . LS “ :
Al support = mm | | RS e | | e
Ll
Industry 4.0 and
the new frontiers of
LSS: The
simultaneous
Open for Innovation implementation of
Industry 4.0 (14.0)
and Lean Six Sigma
(LSS) potentially
allows for greater
benefits than those

Accademia Italiana achievable  from
del Sei Sigma 140 and LSS
P projects  pursued
Cybersecurity independently  of

Computing *McKinsey & Company (2017) each other.
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Tek  .JL
+

@ st

op

M Pos: 22.00us

Project 1 & 2

MEASURE

Context

« R&D activities related to an electronic board for Boilers.
« Mass production.

* Product for the international market.

Objective

Six Sigma optimization of an electronic circuit for network
voltage monitoring using Design of Experiments (DOE)
AISS

Migrate the processed data from Minitab and R to Knime.
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é Project 3

Context

« Activities in the industrial context within the automotive
sector.

Objective

 AISS
Reduction of production costs for accessories for
recreational vehicles (Campers, Caravans).

*First project for Green Belt
certification exam with KNIME July
2025.
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Conclusions
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&

Lean Six Sigma as a quick and flexible
management strategy to reduce waste and
optimize production

AISS aim at spreading LSS knowledge within the
Italian industry landscape through courses,
certifications, projects, academic collaborations,
and conferences

KNIME Analytics Platform’s GUI is well suited for
data analytics also for non-programmers

KNIME Analytics Platform as the tool of choice
for AISS courses and projects

The AISS Technology Update Project, 'Lean Six
Sigma with KNIME,' empowers end users to
focus on cultural transformation by leveraging the
insights enabled through this powerful
technological synergy.

Conclusions

\ Open for Innovation

. KNIME

Data-driven
decisions

Lean Six
Change of Sigma

mindset

Open for Innovation
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@ AISS upcoming courses (in Italian)

4 )
May 2025

Lean Six Sigma Yellow Belt S
2 days plus one for certification

- /
4 )
June 12/13 - 26/27 and July 10/11, 2025

Lean Six Sigma Green Belt S
6 days plus one for certification

- j
4 N

AISS Technology Update for 0pen o
Lean Six Sigma KNIM July 2025

N J
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KNIME Learning Center

Open for Innovation

KNIME

m

Co u rses fro m IeVEI L1 to Ievel L4 Anl?a?ytﬂzls { En;it:ers l { Sc:il?\tt?sls l { Tf:lnhgfs
| I \ I
Basic Proficiency
. . . L1- AP
Various professional profiles | | | |
Advanced Advanced Advanced Advanced
Proficiency Proficiency Proficiency Proficiency
L2 - DA L2 - DE L2-Ds L2 - DA/DE/DS

Self-paced courses

Productionization
L3-DA

* Videos and exercises at your own
pace and for free

Specialization
L4 - DA

Instructor led courses l

Certified
KNIME
Data Analyst

e Scheduled sessions and guided
exercises in paid courses

Find the next course at: knime.com/learning
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Productionization
L3 - DE

Specialization
L4 - DE

l

Certified
KNIME
Data Engineer

Productionization
L3-CD

Specialization
L4-ML/DL/TS/TP/CH

i

Certified
KNIME
Data Scientist
with Specialization

I

Productionization
L3 - DA/DE/CD

-

Specialization
L4 -CT

Y

Certified
KNIME
Trainer



https://www.knime.com/learning

KNIME Cheat Sheets

Open for Innovation

KNIME

m

* Many cheat sheets available for:

Beginners
Spreadsheet Users
Machine Learning
Data Wrangling
Orchestration

and many more...

All cheat sheets are available for download at: knime.com/cheat-sheets
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Open for Innovation

KNIME Press KNIM

Edited by
LADA RUDNITCKAIA & ROSARIA SILIPO

Will They Blend? . .
e Use Case Collections s Transition Booklets
Excel & KNIME
Collections of classic and more Offer an easy onboarding into KNIME

| . ) .
innovative use cases around specific . from other tools
it —{E] .
topics

KNIME Textbooks

S Textbooks et oot Technical Collections
KNIME Beginner's Luck . . . . .
Well structured schoolbooks with Collections of specific technical topics
oo
plenty examples to keep you up to date
[B] (o] [#]

KNIME

All KNIME Press books are available for download at: knime.com/knimepress
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http://www.knime.com/knimepress

é “Just KNIME It” Challenges

Starts May 14th!

The best way to keep on learning

Weekly challenges to test your knowledge J U S t
Easy, medium and hard challenges for any level
Discuss the solution with the community K N I M E

Post your solution and climb the Leaderboard ‘ _t |

Find the challenges at: knime.com/just-knime-it
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https://forum.knime.com/t/just-knime-it-season-2-live-leaderboard/65342
https://www.knime.com/just-knime-it

@, Data Connect in Rome — May 26th

02 DIPARTIMENTO Open for Innovation
e | oo KNIME
Urmrna g $2ua -
G Mo | INGEGNERISTICHE

26 Maggio 2025 ore16.00

( Terrazza Prati - via Plinio. 44 - Roma

Data Connect:
UniMarconi.

Arricchire | workflow di KNIME
con l'intelligenza artificiale

https://www.meetup.com/italy-knime-users/events/307101160
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https://www.meetup.com/italy-knime-users/events/307101160

Q&A

(] ° f I -
Accademia ltaliana Open for Innovation

del Sei Sigma KN I M E
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@ Contacts

Visit our website: = www.aiss.it

Consult the course catalog: @ https://www.aiss.it/catalogocorsi

Contact us: 3 info@aiss.it (&) 3204267676

Accademia ltaliana Open for Innovation
del Sei Sigma KN I M E
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