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Course objectives

Once you have completed this course, you will be able to:
Collect data via REST APIs, web text scraping, and an interactive data collection tool
Explore and visualize data
Extract data and images from PDF documents
Write regular expressions (regex)
|dentify and correct errors in data via outlier detection

Build effective and beautiful visuals
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Who is this course for? Data and business analysts

Data Analyst

Data acquisition, cleaning, Data pre-processing, Integrating various data sources,

analysis, visualizations, training machine learning building data pipelines (ETL, ELT),

descriptive statistics, and statistics algorithms, databases, data lakes, data

reporting, dashboards. modeling, predicting. warehouses, file systems, and/or data
mart maintenance, monitoring and
testing.
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Data analytics within an organization

S NN/

Data Data
Collection Visualization

Gathering data from
different sources

Data visualization
and statistics
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Data
Preprocessing

Cleaning the data;
checking quality

o ®
|
® N
¢ © -
®
Machine Deployment for

Learning Users

Modeling and production model

evaluation
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Data analytics for this course

4
A AN/
Data Data Data
Collection Visualization Preprocessing

Gathering data from Data visualization Cleaning the data;
different sources and statistics checking quality
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Structure of the course

This course consists of five sessions:
Data Collection
Data Visualization
Data Extraction
Data Quality and Visualization Best Practices
Q&A

Structure of each session:
Discussion of previous exercise(s) (10 minutes)
Presentation (50-55 minutes including questions)
Explanation of next exercise(s) (5 minutes)

After session:
You work on exercises

© 2022 KNIME AG. All rights reserved.
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Session 1: From links to data

o @ JavaScript Table View
Open for Innovation
KIJII IE Q MENUE
KNIME > About > Blog > Declutter - four tips for an efficient, fast workflow

Create

Declutter - four tips for an efficient, fast workflow
September 2, 2019

Recently on social media we asked you for tips on tidying up and
. improving workflows. Our aim was to find out how you declutter to
WWW. kn Ime. Com/blog/dECIUtter make your workflows not just superficially neater, but faster, more
-four-ti ps_fo r-an-efficient-fast- efficient, and smaller: ultimately an elegant masterpiece! Check out the

original posts on LinkedIn and Twitter.
workflow

Benchmark of string manipulation vs colimn expressions

Fig. 1 From confusion to clarity - decluttering your workflow
In this collection of your feedback, we isolate and discuss a few areas
worthy of investigation in the post-development phase of your
workflow. Inspired by Marie Kondo's approach to tackling things

Antamans b antamang thin avtiala in $idil armanisad inta tha fallausina
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Session 1: From links to data

Timer Info Math Formula
( ‘}—» >
e e
Time the loop Convert to Minutes
Excel Reader String Manipulation Chunk Loop Start Try (Data Ports) Webpage Retrieve ‘(:g;‘:: s:::)' Loop End Row Filter Static Dashboard
. > i > » - ,.; > e —n > Con >3 >
® ® ) o [X] r = . e ®

Read file within make absolute string This node takes remove

this workflow's for Webpage Retriever about 8 minutes missing rows

data folder (means add: https://) torunon 350 rows
Empty Table Creato
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Session 1: Customer satisfaction form

O @ Customer Satisfaction Form (Simple)

Contact Information

First name Last Name

Email Address

example@example.com

Customer Service

Using a scale of 1to 5 with 1 being below average and 5 being excellent, please rate how we perform in the following areas by marking the appropiate
number

When contacting a member of our staff how O1 @2 O3 O4 OS
would you rate them?

How would you rate the professionalism and O1 @2 O3 O4 O5
courteousness of our staff?

Submit

Reset | Apply v Close v

Open for Innovation
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Session 1: Customer satisfaction form

Component Input

Refresh
Button Widget

B
®
Submit Button

IContact Infromation

Text Output Widget

®
Contact Information Text

Strini Widget

®
first name
String Widget

®
last name

String Widget

®
email address

Jelstormer Service Form

Text Output Widget

[
Customer Service Text

Text Output Widget

question 1

Text Output Widget

e
question 2

Single Selection

Widget

question 1 - choices

Single Selection

Widget

o
question 2 - choices
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Generate current Date&Time

Create Date&Time Table Row
F:ange Row Filter to Variable

21

O —» 25— [Glle

onvert the flow variables into a table row

Variable to
Table Row DB Writer
—
® @

creating a table row
from the answers

Component Output

Create the database if does not exists and create the database s¢ssion

SQLite Connector
B

®
create db.sqlite

DB Reader
mie»

&
Updated Table
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Session 2: Common visualization tasks

Comparison
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Session 2: Common visualization tasks

Tag Cloud

Table Creator  RSS Feed Reader Strings To Document Row Filter Keyword Search
B, » > E > G e o I
(] (] (] (] (]
USA news reduce sample
for speed
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Row Filter Object Inserter

o 2

examine top 20 creates network
keywods only

[
>

Network Viewer

-

]
circle
outlines
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Session 3: PDF parsing with regex

Finding Matches with Regex

Choose column with name "Text" and any other columns to display.

Excludes Includes
Document
Text
&
Type Regex Below:
[0-9l{4}-[0-01{1,2)-[0-91(1,2}
Click to reapply regex
Show 10 + entries Search:
Captured
Document Text Expression
“/Users/victorpalacios/knime- Investment Agreement CO00000 KNOW ALL MEN  2016-08-06

workspace/WORK/CURRENT/L4-DA KNIME BY THESE PRESENTS : This Contract is entered
Analytics Platform for Data by and between : Bank A GmbH , whose principal

© 2022 KNIME AG. All rights reserved.
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Session 3: PDF parsing with

Document Data

regex

Finding Matches

PDF Parser Extractor with Regex Table to PDF
- ; [ -
-+ > > B p B (2 rﬂ
Strip text from PDFs Transform Extract single instance Save output
Document type with regex expression as PDF
to String type
g
AI'|tle Regex Matching
Text Output Widget Refresh
= Button Widget
o)
® Sequential Logic
Displays a title ®
which can be moved CASE Switch Start Update N
using the Node Usage Regex String Widget
and Layout button e |5 n
Rule Englne Table View
E ® . . .
Column Filter Extract Table Variable Shownone pert St"ng(v:r?:;‘:s"on ’E
Component Input Widget Column Filter Dimensign oy at a time Regex -
= tri Fls]
I,—_’__ > i > > = e Interactive
e ® output table
e 2 ® 2 If at least " trin
Interactive Filter to Text Getnumber ~ one column selected Joai::gnez(ez ed 9\ Column Expressions
column selection Column of columns show next screen column expression syntax Component Output

© 2022 KNIME AG. All rights reserved.

Extract Expression

L KNIME




Session 4: Anomaly detection

Bar Chart EIS Histogram ERIE

@ payment
’ O
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Session 4: Anomaly detection

© 2022 KNIME AG. All rights reserved.

Anomaly Detection in Contracts

Discover anomalles in contracts payment amounts via

- data visualization
- basc stats

- clusteting
-isolation forest

Loading the Contracts

10 coniracts as _pat fass wranstommed
ot0 Document abjects

PDF Parser
- >

L]
Getling the
text from PDFs

- Date: e date,
ontract ID: Exch docur
|- Payment Amount : Each aecument contain s

an wiich he cantact was signkd |
e 7 et ID (.3 €0080S8)
St st |

'ﬁnding outliers via visual and stats

via Visual
Analytics

> >

-
bar chart
scatter plot
box plot
histogram

'ﬁnding outliers via basic stats

Color Manager Numeric Outliers

>

——————> >
n E.
|

]
findi i
color on payments nding oufiers

[\ |
Extract Date, Contract |
ID and Payment Amount /

B
Extracting Contract ID, Date and

Payment amounts |
from the texts using/RegEx
/ |

L g

Normalizer z-score
L
» » > >
A L L
L] L] L]
z-score 2/ > thr?

Tile View

]
list of outliers

Visualize Outliers

via DBSCAN
o™ : >
—
| L]
to[0. 1]

Finding outliers via clustering on one or more features

Visualize Clusters
> >
(]

'ﬁnding outliers via Isolation Forest

H20 Isolation
Forest Visualize Outliers
> » > »

[] ]
10 levels
10 trees.
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Session 4: Visualization best practices
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Session 1 — Data Collection
At the end of this session you will be able to:

1. Recognize data access nodes.
2. Perform webpage retrieval.
3. Differentiate between widgets.

4. Build a data collection tool.



Database nodes

Dedicated nodes to connect to
specific Databases

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

General Database Connector

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

© 2022 KNIME AG. All rights reserved.

Connectors
Microsoft Access Microsoft SQL
Connector Server Connector
H | Es m
[ ] L]
H2 Connector MySQL Col tol
HE M B
L ] ]
SQLite Connector Oracle Connecto
HL Iom
L [ ]
Postgre SQL
Connector Snowflake Connector
e B s m
[ ] L]
Google BigQuery Amazon Athena
Connector Connector
Ofa m miam
o [ ]
Amazon Redshift
DB Connector Connector
tam ER m
[ ] [ ]

Big Data Connectors

Create Databricks
Environment

u
n
> _|
[ ]
Hive Connector
EH W

Impala Connector

Vertica Connector

vl
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Reader/Writer/Utility nodes

Reading/writing tabular, structured, textual, chemical
data, audio, image, and model files

Reading one or multiple files

Support of integrations: Python, R, H20, PowerBl|,

Tableau

© 2022 KNIME AG. All rights reserved.

Excel Reader
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JSON Reader
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MDF Reader
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Python Object
Reader
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Transfer Files
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ORC Reader
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Tika Parser
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5
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||L| »
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R Source (Table)
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Transfer Files
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Authentication/Connector nodes

Connected file systems

Amazon Generic 83
File systems with external Authentication Amazon $3 Connector Connector SMB Connector
authentication B LR . —u
Amazon ® ° o °
Microsoft Microsoft Azure Blob Storage SharePoint  Azure Data Lake Storage
Authentication Connector Online Connector Gen2 Connector
Google
Az 0 m el = 0 m
File systems without external . " n .
1 i Google Authentication Google Google Cloud Google Drive
au th en t C atl on (API Key) Authentication Storage Connector Connector
Databricks
p B b T | Em
HDFS, httpFS
® ] @ (5]
SSH, HTTP(S) ' HDFS Connector Databricks File
KN | M E Server (KNOX) HDFS Connector  System Connector SSH Connector
L2 om oo. oom .!'in_ n
lu} ] e @
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Google analytics extension

Access Google Analytics data

Assemble the queries to extract metrics and
dimensions of interest

No need to write APl requests

Select metrics and
dimensions, filter, restrict
period, sort, etc.

Google Google Analytics Google Analytics
Authentication Connection Query

) B mgn IV 4

D ]

Authenticate select query
with a gmail web propenrty selected metrics
account to analyze and dimensions

Authenticate via pop-up
window (Oauth?2)

© 2022 KNIME AG. All rights reserved.

- O X
| File
Settings  Flow Variables Job Manager Selection  Memory Policy
Dimensions: Al
pagePath Y
Date User Type (userType) ~ Add
¥
+
User Type
X
A boolean, either New Visitor or Returning Visitor, indicating if the users are new
or returning.
Metrics:
dimension - userType
luniquePag i
pageviews
bounceRate v
lavgTimeOnPag
| | |users *
wilsers
| X

Segment:

() Use predefined segment: | All Users

@ Use dynamic segment:
Filters:

pagePath=r/blog

Sart:

-uniquePageviews

Start date:

2013-01-01

End date:

2021-12-31

Start index:

Max results:

A\ The "end-date” parameter is controlled by a variable. | |

OK Apply Cancel @
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https://hub.knime.com/knime/extensions/org.knime.features.google.api/latest

Google sheets

Select from available sheets,

Access data stored in Google Services open in browser for preview O Render
Read data from Google Sheets —a [ »
Transform in KNIME Cooge A gy
Modify existing sheets 3.

No need to write API requests o Sooiter

e
N =
Google Google Sheets
Authentication Connection @
aE—u[Eln—
Google Sheets
L L Appender
[
Table Creator — E
Authenticate via pop-up &, > .
window (Oauth?2)
d Google Sheets
Updater
. B
Specify target sheet, select
which columns to write, etc. b

nnnnnnnnnnnnnnnnn
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Tableau extension

Write tableau files/send to Tableau server

© 2022 KNIME AG. All rights reserved.

Usual Modeling Steps

File Reader

[ ]
Adult.csv

Partitioning

Decision
Tree Learner

>

Build model for
income class

Decision Tree
Predictor

70/30 Split for
Training/Testing

Apply model to
test data

P_

Tableau Nodes

Tableau Writer

£

Scorer Write confusion
matrix to local file
>
> [
1o Tableau Writer
Score
results ’
]
Write scoring statistics
to local file

Send to Tableau
Server

5

Publish "Adult" data to
Tableau Server directly

Open for Innovation
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https://hub.knime.com/knime/extensions/org.knime.features.ext.tableau.hyperapi/latest

Salesforce extension

Access Salesforce data

Write queries and build further REST

requests

© 2022 KNIME AG. All rights reserved.

Authenticate via Oauth?2
or username & password

Salesforce
Simple Query
ns»
[ ]
Select fields from a Salesforce
object using configuration
Salesforce
Authentication Salesforce SOQL
& L
o} [ ]
Authenticate Write an SOQL
Salesforce

Authentication Extractor GET Request

/.
ngee > >

Extract Access Token
& Instance URL

nnnnnnnnnnnnnnnnn


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

Twitter extension

Connect to Twitter Developer Account and

Search users and followers by user ID or screen name

Search retweets by tweet ID
Return the timeline

No need to write APl requests

© 2022 KNIME AG. All rights reserved.

Provide API key, API
secret, Access token, &
Access token secret

Twitter Followers

Search
|
[ P>
Table Creator ]
E-l-
Twitter Users
L [ |
User ID or user > m o
screen name ®
Twitter AP1 Twitter Retweet
Connector Table Creator Search
|
L] L L]
Authenticate Tweet ID
Twitter Search Twitter St!eammgh r Timeline
nip» l = » nE»
L
By query Live tweets
by a keyword

Twitter Post Tweet

|=ig

o
Post a tweet
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https://hub.knime.com/knime/extensions/org.knime.features.ext.twitter/latest

RESTful API extension

Execute Representational State Transfer commands
RESTful APIs are Web Service APIs that adhere to the REST constraints
One the most predominant architectures for obtaining and managing data across applications

Existing KNIME nodes

~ @ REST Web Services GET Request JSON Path Ungroup
& GET Request
i' POST Request "= > Q, > > { >
% PUTRequest o ® ®
&, DELETE Request Request data parse: Ungroup to get
' PATCH Request from a website - _scores row-wise records
- hames

nnnnnnnnnnnnnnnnn
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https://hub.knime.com/knime/extensions/org.knime.features.rest/latest
https://restfulapi.net/rest-architectural-constraints/

RESTful web services / API

Dialog - 0:1 - GET Request Provide authentication - o x
Enter URL, or _ .
File if necessary
use from column

__________ 5 Authentication Error Handling Request Headers Response Headers Flow Variables  Job Manager Selection  Memory Policy

{®) URL: |hth:s:,’,|’v\'w\n\'.google.com -
URL column:
] Delay (ms): 0
Concurrency: 1=
GET Request s

[ 1gnere hostname mismatches

Add delay between

P ‘ > 4 - [ Trust all certificates
individual requests ,
Follow redirects
O Send large data in chunks
Timeout () 2
Body column: | body

oK Apply Cancel @'

https://www.youtube.com/watch?v=HeE7tEgUdg0
https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data
https://www.knime.com/blog/OSM-meets-CSV-file-and-Google-API

Open for Innovation
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https://www.youtube.com/watch?v=HeE7tEgUdq0
https://www.knime.com/blog/a-restful-way-to-find-and-retrieve-data

JSON and XML parsing tips

Use the JSON Path node to
guery the JSON file and extract
parameters

Editor window simplifies
construction of JSON queries
by auto-generating them

Select the value of interest in the JSON-
Cell Preview and use the buttons to
automatically add a query to extract this
single value or a collection of similar
values

OR write a JSONPath query manually

Analogously with Xpath node for
XML

© 2022 KNIME AG. All rights reserved.

Dialog - 3:71 - JSON Path - O *
File

Settings  Flow Variables Job Manager Selection  Memory Policy

Input

{éi body -
Automatically created
query to extract the

[] Remave source column

Qutputs
Qutput column JSOMNPath Selected Value
E id §[items’ [0] [id] REEEN|
Automatically created
query to extract the
collection of similar
: _ values
Add single query [ Add collection query | Add 1S0OMPath Edit JSONPath
JSON-Cell Preview
~
"kind" : "books#volumes",
"totalltems" : 1,
viemme 1 1 A value of
5 "kind" : "books#volume", |nterest
- ni g r
"etag" : "9piBbowTWlw",
"selfLink" : "https://www.googleapis.com/books/vl/volumes/OCSItWEACAAT",
"volumeInfo" : {
"title” : “"Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow”,
"subtitle"™ : "Concepts, Tools, and Techniques to Build Intelligent Systems™, A
£ >
oK Apply Cancel @.




KNIME knowledge check 1

All the extensions mentioned today (Salesforce, Google,

Twitter, etc.) come automatically installed in the KNIME
Analytics Platform.

True
False

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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01: Get Request node demo

© 2022 KNIME AG. All rights reserved.
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Session 1 — Data Collection
At the end of this session you will be able to:

1.
2. Perform webpage retrieval.

3.



Webpage Retriever node

Get whole webpage when no
(useful) API exists

Webpage Retriever

L

[S]| webpage_text
<Idoctype htmls>

<html lang="en" dir="ltr" prefix="content: http://purl.org/rss/1....

<head>

<meta charset="utf-8">
<script type="text/javascript"> (wind ow.NREUM||(NREUM={})).in...

<noscript>
<ldoctype html>

<htm| !ang: “en” dir="ltr" prefix="content: http://purl.org/rss/1....

© 2022 KNIME AG. All rights reserved.

@ Dialog - 0:8 - Webpage Retriever

Authentication

Error Handling

>

Connection Settings
URL: https:/ fwww.google.com

© URL column: [S] absolute_url

Delay (ms): 21
Concurrency: 1(8
SSL

Ignore hostname mismatches

Trust all certificates
Follow redirects
Send large data in chunks

Timeout (s) 2 o

W

Output Settings
Output column name  webpage_text
Output as XML
Replace relative URLs with absolute URLs

Extract cookies

Cookie column name Cookies

QK Apply Cancel

@




Web Text Scraper Verified Component

Get only text from webpage

[ NN ] Dialog - 3:2213:0:0 - Web Text Scraper

Flow Variables Memory Policy

Web Text Scraper
e a — URL

absolute_url

| [text |
Guided Labeling Blog Series - Episode 6: Comparing Active L...

Create

Guided Labeling Blog Series - Episode 6: Comparing Active L...

July 27, 2020 — by Paolo Tamagnini & ... OK Apply Cancel @
Recap: In the last episode we made an analegy with a numbe...

Let's pick up where we left off.

You can blend friends' movies opinions in a single model, but...

Weak Supervision instead of Active Learning

The key feature that differentiates active learning from weak ...
lninne ve Flavikla

Open for Innovation
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https://hub.knime.com/knime/spaces/Examples/latest/00_Components/Text%20Processing/Web%20Text%20Scraper~w0O5lTwWwOU7ojJ_

Where can | find Verified Components?

v [77]00_Components

‘s -
because it's a Verified Component > [*]Automation
> [ )Data Manipulation
> Financial Analysis
A Node Repository L9 keyword search - ) y
- > [ Guided Analytics
=% Word Parser - /Other Data Types/Text Processing/10 : ;
= ! N > [*Life Sciences
I Keyword Density - [Community Modes/MMMI Labs .
% Chi-Square Keyword Extractor - [Other Data Types/Text Processing/Mining > [TModel Interpretability
B Twitter Search - [Social Media/Twitter API v [ Text Processing
-‘_": Similarity Search - JAnalytics/Distance Calculation/Distance Matrix Eﬁ Document Preprocessing
% Keygraph Keyword Extractor - [Other Data Types/Text Processing/Mining ‘:;} Document Similarity Learner
ﬂ Substructure Search - [Community Modes/CDK ﬁ Document Similarity Predictor

Eanard Feature Selection - [Analytics/Mining/Feature Selection/Meta Modes
mTwittar Retweet Search - [Social Media/Twitter API

g~ Stacked BarChart - [Scripting/R/Meta Nodes

%ﬁW{:rdEVac Learner - JKMIME Labs/Deep Learning/DL4J'Word Embeddings

s Keyword Search

s News API Advanced Search
iy, News API Headlines

See more verified components here

nnnnnnnnnnnnnnnn
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https://www.knime.com/verified-components

Error handling on REST Web Service Nodes

Dialog - 3:1 - GET Request — O *
- File
Many errors might occur
Response. Headers Flow \-'ariabln_as . Tob I\:?:ran:rn Sienlecﬁnn Memory Policy
client-side errors, server-side errors or e e e L s Rep e
rate'llmltlng Condltlons (Z) Fail node execution
(®) Output missing value

Server-side errors (HTTP 5¥X)

Individually configurable O Folade exccton

(®) Output missing value

Retry on error

MNumber of retries 3|

Works with all the nodes in KNIME Retry dey 19 E
REST Client Extension e T (T 20

() Fail node execution

(®) Output missing value

W .f - REST Web Services Rate-imiting error (HTTP 429)
i GET Request
i' POST Request
LF' PUT Request

80 1%

Error reporting

B
h DELETE R.Eq uest [] output additional column with error cause
Y PATCH Request

L Webpage Retriever

oK Apply Cancel @'
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Custom error handling

Try & Catch nodes handle errors
Prevent whole workflow failure even when

Try

Try (Variable
Ports)

O 6@
°. INC Rem‘e_sf “W

Active Branch
Inverter

Table Creator

a single node fails in between

If the request is successful,
data from request is sent

downstream
Catch Errors Otherwise, alternative data
(Data Ports) is sent

Start error handllng
EH_ p /_

URLSs for books
{Google Books API)

RS

— &
>

®
i 8 Ele Reader 8
] Get data from the e End error handling:
Google Books APl ﬁ_. Collect results of GET Request

or the alternative table
inthe case of failure

Read alternative data

© 2022 KNIME AG. All rights reserved.
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02: From links to data demo

© 2022 KNIME AG. All rights reserved.
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RSS Feed Reader: Another way to read web data

Download up-to-date information What's RSS?

from a partllcular website such as a RSS (Really Simple Syndication) is

news website a content distribution method that
allows access to updates to
websites in a standardized format.

@ ® Dialog - 0:271 - RSS Feed Reader
RSS Feed Reader
Flow Variables  Job Manager Selection = Memory Policy
> ﬁ b URL column | [S]URL
® Number of threads 2 Z  Timeout (in milliseconds) 3,000 2
Create Document column Document
Create XML column XML
“E - Title @ w Description Create HTTP status code column HTTP Response Code
Worry and fear as US faces baby fo... With stocks running low across the country, ) v _
Camille Vasquez: Johnny Depp's la... The young lawyer has caught the internet's Bl OpenhLP English WordTokenizer
Oklahoma passes bill banning most... The state's ban, its third in recent months,
OK Apply Cancel
KNIME
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Session 1 — Data Collection
At the end of this session you will be able to:

1.

3. Differentiate between widgets.

4.



What'’s a widget? An interaction enabler!

Select Mode
© Mode?
O Mode2

O Mode3

Switch View

© 2022 KNIME AG. All rights reserved.

Histogram 5% =
@ Universe_0_0 @ Universe_0_1 @ Universe_1_0 @ Universe_1_1
0.98
0.8
0.6
04 Histogram
Single Selection .l
Widget CASE Switch .
Data (Start) Table View
.._/ Sl Component Output
—p o= —
0.2 ; I I ) j 7 - = / g:\ .
.. . B
0.125 / - | .
I M Universe_1_0 0.355404557733( Component Input Table Row
—_ - - - to Variable Text Output Widget

ooooooooooooooooo



What’s a widget? An interaction enabler!

Select Mode

Histogram 2% =
© Mede @Universe_0_0 @Universe_0_1 @ Universe_1_0 @ Universe_1_1
Y Mode2 0.98
O Mode 3

Switch View 08

© 2022 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Widget nodes within a component

Enable interaction by selecting, filtering, and
entering values in the interactive view.

¥ = Widgets
¥ " JInput
Q; Boolean Widget
& Credentials Widget

_'j_\ Mode Repaository = A E Date&Time Widget
G Double Widget
EQ | | = DFiIe Chooser Widget
g File Upload Widget
I-I(, ::: : : Integer Widget ’
& anipulation — ;
q Views —ﬁ LI.St Box Wldget
. a5 Slider Widget
ffg Analytics g String Widget
= DB Js Autocomplete Text Widget
&, Other Data Types ¥ [ Selection
<» Structured Data ¥ Column Filter Widget
& Scripting 4k Column Selection Widget
3, Tools & Services 'E Multiple Selection Widget
ﬁ KNIME Labs E—INominaI Row Filter Widget
=5 Single Selection Widget
:H; Workflow Centrol . E-.Value Selection Widget
v A ;.".Lurlcﬂu:uw Abstraction v [ Filter
.

.. Workflow Invocation *3 Interactive Range Slider Filter Widget

'Iﬁ Interactive Value Filter Widget
¥ [" ] Output

D File Download Widget

= )

+ Image Output Widget

+= Text Output Widget

© 2022 KNIME AG. All rights reserved.
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Widgets within a component create interactivity

Add custom interactions in the component’s interactive view.

Contact Infromation

Text Output Widget

i:'= [ 0N ] Customer Satisfaction Form
°
Contact Information Text Contact Information
Customer
Satisfaction Form Component Input String Widget Component Output

& = B

® ®
L first name Email Address

String Widget
f example@example.com

last name Apply = | Cloza v

Stnni Widget \

e
email address

First name Last Name

nnnnnnnnnnnnnnnnn
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Component Node Usage and Layout button

M-BHE RV iIH{00% | oeRAROODODEPRQESZLC0O0| &,

Layout editor of the "

composite view: L
1. Node Usage ]
2. Visual Layout g
3. Basic Layout ?v ?v

4. Advanced Layout

String Widget
Node 7
email address

platform components quide/index.html

https://docs.KNIME.com/2020-07/analytics

© 2022 KNIME AG. All rights reserved. KNIME
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https://docs.knime.com/2020-07/analytics_platform_components_guide/index.html

Input widget node: String Widget

Allow user to type.

Stri n g Wi d g et [ JON ] Dialog - 4:1326:0:1 - String Widget (first name)

Flow Variables  Job Manager Selection

Label: First name
Description: Enter Description|
Variable Name: first_name_input
. Editor type: © Single-line
Multi-line
Multi-line editor width: 60
[} @ Component
Multi-line editor height: 5
Type Stl’ing Below: Regular Expression: <
Validation Error Message:
Common Regular Expressions: Assign
Default Value:
Reset | Apply v Close v oK Apply Cancel @



Selection widget node: Single Selection Widget

Allow user to choose an
option.

Single Selection
Widget

@ @® Single Selection Widget Component

Select One Choice

O0Ar OB OC

Reset | Apply » Close »

© 2022 KNIME AG. All rights reserved.

[ ] Dialog - 0:1324:0:1323 - Single Selection Widget

Corrol Re-execution

Flow Variables = Job Manager Selection

Label:

Description:

Variable Name:

Selection Type:

Possible Choices:

Default Value:

Select One Choice

Enter Description

single-selection

Limit number of visible options:

Number of visible options:

Radio buttons (horizontal)
A
B
C
]
B
C
10

OK

Apply Cancel




Filter widget node: Column Filter Widget

Allow user to choose which columns to include and exclude.

@ [ ] Dialog - 0:1326:0:1325 - Column Filter Widget

-
COI u m n FI Iter Re-execution  Flow Variables  Job Manager Selection =~ Memory Policy
-
WIdget Label: Select Columns

Description: Enter Description

Variable Name: column-filter

@ Default Values: © Manual Selection Wildcard/Regex Selection Type Selection
r Exclude r Include
Y Filter Y Filter
[ ] [ ] Column Filter Widget No columns in this list > B Document
|8] Text
Label »
Excludes Includes <
Document «
© Enforce exclusion Enforce inclusion
Text
Limit number of visible options:
« Number of visible options: 10 2
Reset | Apply ¥ Close v OK Apply Cancel ?
Open for Innovation
2 KNIME AG. All ri reserved.
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Output widget node: Text Output Widget

Generates non-interactive e
fext.

Dialog - 0:1322:0:1224 - Text Output Widget

Flow Variables = Job Manager Selection

Label:
- Description:
Text Output Widget
O= Text format: Html
® Text: knime.workspace <h1l>Example Title</h1>
O [ ) Text Output Widget Component
Example Title
Reset | Apply v | Close v s Apply Sencol l"—)':‘
© 2022 KNIME AG. All rights reserved. ip(enﬁnloﬁ E




Re-execution widget node: Refresh Button Widget

Re-execute all downstream nodes.

Refresh @ @ Dialog - 0:1327:0:1328 - Refresh Button Widget
Button Widget

“-- - Flow Variables Job Manager Selection

]
Column Filter .
Widget Label:
- Description:
[ ] (2] Column Filter Widget
Label
Excludes Includes
Text Document
»
Button text: Refresh
«
Refresh

oK Apply Cancel (?)

Reset Apply v Close v

© 2022 KNIME AG. All rights reserved.
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KNIME knowledge check 2

Which widget allows a user to type text:

Text Output Widget
String Widget
Refresh Button Widget

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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Re-execution using dialog options

Automatically re-execute all downstream nodes when a
selection is made.

@ [ ] Dialog - 0:1327:0:1325 - Column Filter Widget
Column Filter
. | Re-executior. Flow Variables Job Manager Selection >
Widget
Re-execution of downstream nodes inside composite views
' Re-execution on widget value change

OK Apply Cancel )

Note: Not all widgets have the Re-execution tab

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KNIME




View your creation

14 . : Box Plot
. :f 87 T 1s
To View: ; i ' T

o — 43 _8_ 435

Right click the component e

Select Interactive View: Component ' g Tl 5

20 b 03 1
42 44 4G 48 50 52 54 56 58 GO 62 B84 66 68 70 72 74 76 78 80 0~ T T 1
sepal length sepal length sepal width petal length petal width
Title
Show| 10 ~ entries Search:
':OnflglJrEm RowlD sepal length sepal width petal length petal width class
Execute W Rowo 51 35 14 02 Iris-setosa
W Row1 4.9 3 14 0.2 Iris-setosa
&) Execute and Open Views
W Row2 4.7 3.2 13 02 Iris-setosa
Cancel
3 W Row3 46 31 15 02 Iris-setosa
FH Rese
H eset
B Rows 5 36 14 0z Iris-setosa
= Node Descriptio
Edit Node Description.. W Rows 54 39 17 04 Iris-setosa
=0 New Workflow Annotation B Rowe 4 24 14 03 Irie anicen
0 -~
1 Connect selected nodes M Row? 5 34 15 02 Iris-setosa
2 Disconnect selected nodes M Rons 44 29 14 02 Iris-setosa
d SCO cts S
T - Rowd 4.9 31 15 01 Iris-selosa
Create Metano u
Showing 1 to 10 of 150 entries Pravious n 2 3 4 5 15 Next
Create Component...
Component Excludes Includes

Interactive View: Component

Reset | Apply [+ | Close |«

Open for Innovation
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Cheat Sheet for components and widgets

Cheat Sheet: Components with KNIME Analytics Platform

KNIME

r r N
COMPONENTS DESCRIPTION CONFIGURATION DESCRIPTION DIALOGUE LAYOUT PANEL | WIDGETNODES | VIEWNODES
e . N
) Documents the purpose and usage of the component sesesunzn Sre8tEs st of options of type String for a menu The component dialog stacks one setting for each :}E,':I:ﬁ:,2::fr;:i;:;g,x;:i::ﬁ:zﬁ:;: Displays one tile/card per row. Useful to
P— - and defines the appearance of the component. To ‘Glniwursen  or radio buttons. Define options in the configuration node in the component. From inside the in different pixel sizes and It usually comes from a Tew  browse information row after row esp.
B access and edit the component description, open the + 4 configuration dialog together with the selected camponent, select the Node Usage and Layout icon Table to Image node connected to this widget. when displaying image or text data. It can
s |y | Description panel from inside the component and default value. This node produces the value of from the top toolbar. In the panel select the L automatically publish and subscribe to
ly Compone: select the empty canvas. @  the selected option, which can be used inside the Configuration Dialog Layout tab. Drag and drop tiles to fmcowtmas - Creates a slider to filter data to only include rows interactive events when it shares the same
Description: Pravides the text describing the use case, component to configure other node settings. change the component settings based on sequential with values in the selected column within the W input with other views and/ar interactive
Description . - " . steps the user should follow, frem top to bottom. specified range. The slider can interact with most of widgets in the component,
: = v - requirements, licensing and copyrights, disclaimers, — Creates a boolean selection for an the other views inside the companent when
v il et comciens ad g o .

Vi e i 2 ot i‘:ﬁ".i.’."’”““zw ey other e fomaton o woud et o B ::221‘;?: "%Zfﬁfu:‘?pflﬂ':ﬂ‘:.'?a."ﬂf 'nlame 0900 &m W connected to its output e e Surve for srary v k] oo
kcon: Arag and drop a PHG 16218 p from your focal R * Ceected option in a flow variable at its output B Tos gt W (ot h of either f formatted, paralll axie for sach inchided colume, both
file system. The icon will appear on the component, 1t Usually adopted 10 oo Ao 4 439wy Compomt reates a paragraph of either free, preformatied, or st ggsnaes numerical and categorical, Useful to explore
giving 1t 5 unique Iook @  Port Usually adopted to configure switch nodes n HTML text. This widget s useful to show styled text data points over several dimensions,

and trigger different component modes, in the companent composite view, guiding the user looking for interesting pattems. It can
Color: Usually the color of nodes and components is S8 Selects the columns of the component Input W onhow to interact with other widget and views. automatically publish and subscribe to
associated with a precise category. Pick the category table. Set the node 1o include or exclude all [ ®  interactive events when it shares the same
that best fits your use case: The selected color P 45 oumns by default, Useful to remove """ Creates a list of selectable columns from the input input with other views and/ar interactive
appears behind the logo. columns that the component should not use . data table in the form of & menu or radio buttons. widgets in the component,
'} 4 pon — Ly The node produces the name of the selected
In/Out Ports: Describe the ports requirements here, in ita execution. column in a flow variable at s output port. Displays a curve for each selected column
For example: What kind of input column types are Creates a string flow variable for configuring i PP o the y axis. The x axis in between the
supported? Are there new rows/columns in the ..=ee_ other nodes inside the component. Pick - Wi Offers a button to be placed in the composite view curves is based on ancther column or the
e output? Does the input/output connect anly to a — default value so that the user understands how = 10 trigger workflow execution. When clicked, the RowlD. This view comes from the KNIME
R P | Lo ok precise other nade or component? Cg # this component setting works. The string flow " nodes after this widget re-execute and if any of W  Plotly Integration, a JavaScript based
Sipacing st Do variable is useful to determine how to rename @ them are widgets or views they are also updated open source visualization library.
- confisn  Options: The companent description also ®  the component output columns or for text —— L L J
e [Loemipuas] Drscsptirs lists all the settings available inside the displayed in the component's composite view.
> component dialog. To add text describing s ™
o P e i | composmEviEwLavouT FLOW VARIABLE FLTER
node dialog and enter it there node by node. Create: To create a component multiple-select all the
nodes you want to encapsulate in the component. Now m: L:,"V,:‘wmn’;;?;",‘r ii?;,’:ﬁ,“,?;::‘:,ff: s By default KNIME stacks views and widgets fram top to bottom Filters the flow variables at the input and output of the

right-click the selection and select “Create

Configure: If you included a Configuration node in the
component, open the configuration dialog. Change the

across the single
views and widgets nodesm the component is activated by
default: visualizations sharing the same input table are
usually connected via selection and filter events.

in the composite view. Access the Composite View Layout tab
via the Node Usage Layout panel from inside the comp
Define the layout of the composite view with tables: reset/clear

ble-click the Input and Output ports inside the

the current layout (top left butians); drag rows from the left;

component to access a dialog. By defautt, flow variables
pre-existing upstream of the component input cannot be used
inside. Similarly, by default, flow variables generated within the

component settings here befare executing, just like an) e
You can still change component names and ports after pot g g | ¥ add columns using "+, drag the views/widgets on the left into companent cannot be used downstream of the component

© 2022 KNIME AG. All rights reserved.

companent creation. The panel offers a text feid o edt the KNIME podie The ampey erucure. Opicnaly e the ato o phel iz of output
title, buttons to change the order, remove or add. When — 5 g - Z
adding a new port, a drop down menu appears to define the S .
port type. s by g =2 — o
Component st !

Gomponent - e |
> = ===

> |
> 1

Open for Innovation
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https://www.knime.com/sites/default/files/CheatSheet_Components_A3.pdf?utm_source=twitter&utm_medium=organic&utm_campaign=marketing-analytics

Session 1 — Data Collection
At the end of this session you will be able to:

1.

4. Build a data collection tool.



03: Customer survey demo

Goal:

Create an interactive survey

Method:

Add four unique widgets
Build component
Define layout

[ BN Customer Satisfaction Form

Contact Information

First name Last Name

Email Address

example@example.com

Customer Service

Using a scale of 1 to 3 with 1 being below average and 5 being excellent, please rate how we perform in the following areas by
marking the appropiate number

When contacting a member of our staff o1 O @3 O4 Os
how would you rate them?

How would you rate the professionalism Q1 02 O3 O4 Os
and courteousness of our staff?

Submit

Reset § Apply » | Close »



KNIME knowledge check 3

Which widget was used to create the question in the yellow
box?

Contact Information

String Widget First name Last Name
Text Output Widget | |
Column Filter Widget e

Single Selection Widget

‘ example@example.com ‘

Customer Service

Using a scale of 110 5 with 1 being below average and 5 being excellent, please rate how we perform in the following areas by
marking the appropiate number

When contacting a member of our staff O1 O2 @3 O4 Os
how would you rate them?

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KNIME



Summary of session 1

Now you should be able to:

1. Recognize data access nodes.

2. Perform webpage retrieval.
3. Differentiate between widgets.

4. Build a data collection tool.

© 2022 KNIME AG. All rights reserved.
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Course exercises

All exercises are available here:

knime.com,
Education
Last edited: 25 Jun 2020 & Extraction and Visualization
Home Courses

) Public space

.
Education
1 L1-DS KNIME Analytics Platform for Data Scientists - Basics
=| L1-DW KNIME Analytics Platform for Data Wranglers - Basics (e T
= L1-LS KNIME Analytics Platform for Data Scientists - Life Sciences - Basics

= L2-DS KNIME Analytics Platform for Data Scientists - Advanced Home Colrses L4-DV Low Code Data Extraction and Visualization

L2-DW KNIME Analytics Platform for Data Wranglers - Advanced

] L2-LS KNIME Analytics Platform for Data Scientists - Life Scis - Ad d N

(3 Session_1
[T L3-PC KNIME Server Course - Life - lionizing and C

[5  Session_2
[l | L3-PC KNIME Server Course - Productionizing and Collaboration
5  L4-BD Introduction to Big Data with KNIME Analytics Platform = Session_3
L L4-CA Machine Learning for Chemical Applications [0 Session_4

L4-CH Introduction to Working with Chemical Data O data

1 L4-DE Best Practices for Data Engineering o Extension_Requiri Nodes
- L4-DL Introduction to Deep Learning
= L4-DV Low Code Data Extraction and Visualization

= L4-ML Introduction to Machine Learning Algorithms

L4-TP Introduction to Text Processing

Open for Innovation
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https://hub.knime.com/knime/spaces/Education/latest/Courses~dbcwlK6J40Hvuag6/

Download material

Download the course material from the KNIME Hub: (insert later)

=

L4-D¥ Low Code Data Extraction and Visualization

Note: You must be logged into the KNIME Hub to see that download icon for all course material

nnnnnnnnnnnnnnnnn
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Import material

Import the course material to KNIME Analytics Platform

° o 2. Click Browse and select
£ KNIME Explorer 33 = g Wkl st ey downloaded .knar file
== “ 5 D E elect the items to import.
» oz My-KNIME-Hub (hub.knime.com) Source:

» 4% EXAMPLES (knime@hub.knime.com)

© select file: /Users/kathrinmelcher/Downloads/KNIME Analytic ~ Browse..
V m LOCAL (Local Workspace)
» [“]Example Workflows A5 New KNIME Workflow... Select root directory:
» [* Trainings % New Workflow Group...
Destination:
= Import KNIME Workflow...
Select folder: LOCAL:/ Browse..

£ Export KNIME Workflow...

Import Elements:

v Tﬂlg:r:ir;aelztics Platform for Data Wranglers Select A
/A 01_Data_Access Deaslati
1. Right click LOCAL Py
and select Import
KNIME Workflow....

Cancel

3. Click Finish

Open for Innovation
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Session 1 exercises



Exercises: Session 1

Get Request Exercises
Given a table with retrieve information with the Get Request node.

From Links to Data Exercise
Given a list of URLs, acquire the text from each link.

Customer Survey Exercise
Create your own customer feedback form.

© 2022 KNIME AG. All rights reserved.
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What’s next for KNIME visualizations?

To preview the next generation of KNIME visualizations, check out the labs
extension called “KNIME Views (Labs)”

one Dialog - 5:1 - Scatter Plot
Scatter Plot L OORN
® ° ® ° ° °
I3 e ° ° Horizontal dimension
o L ® [
. i H L Universe_ 0.0 v
004 o @o L Y
0 s e LY ® % o
e ° % o ° Vertical dimension
01 ® K ..'.o %e o e %%
3 @ °
o O’.. o’ e :.. :'~ f 1. ..' e < Unverse 0.1 v
LS “r ’o &

° L ° Q)
L) ol ® ® op © ° Max rows
? ...o .{ﬁ‘ o o’ ° oo. 2500
<) : °

° ‘0. o x e © ”
% © o °
s ° % o \' f‘o X o P I °
% o ° Plot
: 5 8% T o o
@ kel
( * - i '. <’ :‘ Qe = Title
o .. \.' .o ¢ Jo° .. . Scatter Plot
15} . o
.. ° :o . ° °0 .. ® Horizontal axis label
02| ® L4 o ® o
Se o * %
. o e o &
o o e % ..‘ - °. e ° " Horizontal axis scal
P © .. : L : > J 2 © Linecar Logarithm
[ J
Py X ® I ) LX) ° Vertical axis label
Cancel Ok

© 2022 KNIME AG. All rights reserved.
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https://hub.knime.com/knime/extensions/org.knime.features.base.views/latest

Thank you!
See you tomorrow!



Review of Session 1 Exercises



Session 2 — Data Visualization
At the end of this session you will be able to:

1. Match correct visualization to a specific
task.

2. Apply visualizations to common tasks.



Open for Inn

KNIME

[L4-DV] Low Code Data
Extraction and Visualization
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Match correct visualization for a task

Comparison Correlation Distribution Outliers

200 @
5 =) .
. 190] | oo 1451 ©
179 o
5| | do
ole) L] L
165 . 0 g0 170
L] L] L]
160 (] 1 E" 165
£ E
3 s 2. £160 *
o ° B . 155 . L]
145| a0 . 15{) .
140, @ 140 b + v B . '
° d ¢ b t e a 5 10 15 20 25 30 : ° * ctogory * ‘ ' 5 10 15 20 25 0
age age

Time Text

2
i % [rom——
850000 | , ‘i\@cnmmumw“ %
’%"'k«” o ?) @“/0

800000 | 2% project %“Q’ yor Aaodnce | wcsomaia

S
750000 | s
z
700000/
k]
o {
650000 cntacs -
600000
5500001
300000 — y - - - oary ¥ L AOaBnsin

2005 2008 2007 2008 2009 2010 201 2012 il ol

Year

Open for Innovation
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The visualizations discussed today

Comparison Time

Bar chart, pie chart Line plot
Correlation Text

Scatter plot, bubble chart Tag cloud
Distribution Networks

Histogram, violin plot Network viewer
QOutliers Geography

Box plot, scatter plot Choropleth map

© 2022 KNIME AG. All rights reserved.
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Comparison: Pie chart vs bar chart

Pie chart
differences between 2
categories
2.00
4.00

Example: compare revenue

© 2022 KNIME AG. All rights reserved.

Bar chart

Differences between 2 or more
categories

[

d c b f e a

Example: compare growth

nnnnnnnnnnnnnnnnn



Correlation: Scatter plot vs bubble chart

Scatter plot
correlation among 2 numeric

columns
100
L ]
8O
E L ]
g%
40
20 -
5 I.ﬂ 1.5 Elﬂ 2I5 EIU

age

Example: comparing
age vs weight

© 2022 KNIME AG. All rights reserved.

Bubble chart

correlation among 3 numeric
columns

height

Example: comparing
height vs age vs weight

nnnnnnnnnnnnnnnnn



Distribution: Histogram vs violin plot

Histogram

the distribution of a single
numeric column

]

152 168
Height

Example: distribution of height

© 2022 KNIME AG. All rights reserved.

height

Violin plot

190

180

170

160

150

140

the distribution of a numeric
column per category

Example: distribution of height
per category

B ai@
B o

c(c)
@ di

e
[ ]

ooooooooooooooooo



QOutliers: Box plot vs scatter plot

Box plot
spot outliers for 1 numeric
column
200~ O
190
180

170 S —_—
167.5 L 170

162.5

160

162.5

150 S

I

I

I

140 - —— 140
height

Example: spot unusually
tall or short people

© 2022 KNIME AG. All rights reserved.

Scatter plot

spot outliers among 2 numeric
columns

200 ®
1951
190
185
180
175 ®

height

1701 © ®
1657
160 ®
155
150 ®
4'1- é é 1b 1I2 1I4 16 1I8 26 2I2 2I4 26 2I8 36
age

Example: spot unusually
tall or short people for their age
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Time: Line plot vs stacked area chart

Line plot Stacked area chart
1 or more numeric columns 2 or more aggregated numeric
with a time dependency columns with a time
dependency

B50000

BODOOD

750000

TOD0O0D

Price ($)

650000

600000

550000

500000 ! ' ! . . . :
2005 2006 2007 2008 2008 2010 2011 2012
Year

2008 2007 2008 2009

Example: prices of American houses in Example: prices of American houses in
the early 2000s the early 2000s

nnnnnnnnnnnnnnnn
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KNIME Knowledge Check 01

For each visualization node below, state the type of data
visualized such as categorical or numerical data and the
number of columns required.

For instance,

the Bar Chart node would be categorical with one or two
columns required.

Nodes to label: Line Plot, Box Plot, Histogram, Bubble Chart,
Violin Plot

Note: You have 60 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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Text: Tag cloud

Tag cloud

analyze word usage and
frequency in data

%
e COMMUNILY o 3

’fa 1)

g, g «“ ;
%.2 "o project 2® & oy
%

G
4

© 2022 KNIME AG. All rights reserved.

Key features:

Size of word corresponds
to frequency

Use cases:

Tweet analysis, product
review analysis, customer
topic analysis

ooooooooooooooooo



Networks: Network viewer

Networks

analyze relationship strength
among entities

en roli
AllGrofthJobs nocode” mania

JCIM!ACS realBioMassSpec

paolotamag

ashishyoungy AIIDes@nJobs

ATuerkova gokul_p_nair

© 2022 KNIME AG. All rights reserved.

Key features:

Bubble size represents
one column

Arrow size indicates
strength of relationship

Pointing arrows indicate a
one-way relationship

Use case:

Locating trend setters on
Twitter, marketing groups
for TikTok

nnnnnnnnnnnnnnnnn



Geography: Choropleth map

Choropleth map Key features:
analyze numeric metrics by Gradient colors indicate
regions the progression of the

numeric values

Use cases:

Regional sales report,
customer satisfaction, hot-
spot tracking

nnnnnnnnnnnnnnnnn
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Bonus: Animated bar chart

Animated bar chart

visualize different entities
competing or changing over

time

Tweets with #KNIME from 2015 to 2021

(@ E=ianislaoMV 4

@AI_Alkan D
alevergarais 0
ichidambarald O
@embelyert 0
@NvVSData 0
@machinebeam_d 0
@TheCunousLuke 0
itylergamat 0
EMYDRAL_COM 0
@hubofmi 0
@kmnimwest_jp 0

@0rg_Chem_Edu 0

© 2022 KNIME AG. All rights reserved.

@viiayvZk 15

September 2015

Key features:
Time change

Use case:

Attention-grabbing, trend
development analysis

nnnnnnnnnnnnnnnnn



KNIME Knowledge Check 02

Which visualization is best for examining relationships
among entities?

Tag Cloud

Choropleth map

Histogram

Network

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

© 2022 KNIME AG. All rights reserved.
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Session 2 — Data Visualization
At the end of this session you will be able to:

1.

2. Apply visualizations to common tasks.



Common Tasks

Visualizing text topics.
Visualizing relationship strength.
Add multiple lines on a line plot.
Color bars on a 2-D bar chart.

a0 bdhPRE

Adding filters on plots.



Visualizing text topics

A 3-stage process: acquire text, rank text, and visualize

2
& )
Word Frequency ORI o % 4
%&"% project ' ‘\%“\ ooy \'\%‘s 2 \®
LA AV e

KNIME 100

Data 75
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Visualizing text topics in KNIME

Making tag clouds is a simple process with 4 nodes.

Table Creator Strings To Document Keyword Search Tag Cloud
e 5
@ [ o o
USA news
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Strings to Document node

Converts “String” to
“Document” type for text
processing tasks.

Strings To Document

——p [

Ey Document

“Great food |, interesting service™
“Excellent Lunch Destination™
"Hidden treasure near KaDaWe"
"Excellent Food Very Reasonable 1™
“Good food , great prices 1®

"Mice food at a reasonable price™

© 2022 KNIME AG. All rights reserved.

Must set these

Warning: The Keyword
Search will use words
from both the Title
column and Full Text.

LN ] Dialog - 0:2212 - Strings To Document

Flow Variables  Job Manager Selection ~ Memory Policy

Title

O Column Row ID Empty string

Title column  [8] Title (]

Full text E‘Description s

Meta Information

Document source
Use sources from column Document source column  [5] Item Url
Document category
Use categories from column  Document category column [ S] Item Url
Use authors from column Authors column  [8] Item Url
Author names separator ,
Default author first name - Default author last name -
Type and Date
Document type UNKNOWN (2]

Date: 2022-05-24 =

Use publication date from column Publication date column
Column
Document column: Document
Processes
Number of maximal parallel processes 37

Tokenization

Word tokenizer OpenNLP English WordTokenizer

oK Apply Cancel @)




What’s a Document type?

A composite/aggregate data type
for textual content

Fields include:
Title
Text
Source
Category
Author(s)
Date, ...
Generic Meta Data

© 2022 KNIME AG. All rights reserved.

[ Document

“Great food |, interesting service™

"Excellent Lunch Destination™

"Hidden treasure near KaDawe"

“Excellent Food Very Reasonable 1*

“Good food , great prices 1™

"Mice food at a reasonable price”™

Warning: The text seen
in a KNIME table for a
document type only
displays the title.
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Keyword Search component

[ BN ] Dialog - 0:2210 - Keyword Search
Extracts keyWO rd S fro m Flow Variables = Memory Policy  Job Manager Selection
a document for tag Document Column
clouds, networks, etc. ~ Must set these ocunert B
) Parallel LDA: No. of Topics

Warning: The 10 2

Keyword Search num ber Of te rms Parallel LDA: Number of Words per Topic

@ found will be: 10 2
TopICS X Words Parallel LDA: Alpha

O 0.1

Parallel LDA: Beta

0.01 o
@ » Term |D | " “‘Elgh‘l’ IDF Measure
WOomen 2 smooth
winter 1 Deactivate Text Pre-Proccessing
winners 1
weather 1
visit 2

OK Apply Cancel @
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Keyword Search outputs 1 and 2

Outputs useful for tag clouds and networks

Output 1:
Word and
Importance
(for tag clouds)

Output 2:
Word pair
frequency

(for networks)

[§]» Term ||DJE Weight

women 2
winter 1
Winners 1
weather 1
Visit 2

© 2022 KNIME AG. All rights reserved.

'S| UniquelD (S| Terml ||s |+ Termz|| | |- Document cooccurrence
vork-university university  york 1
yvork-bestowed  bestowed  york 1
vork-renowned  renowned york 1
yvork-pop pop york 1
york-singer singer york 1
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Tag Cloud node

Generates a tag cloud showing

words and their
frequencies/importance

Tag Cloud

© 2022 KNIME AG. All rights reserved.

Must set these

Dialog - 0:2198 - Tag Cloud

Display Interactivity Flow Variables

General Options
No. of tags to display: 100 3

Display warnings in view Report on missing values
Create image at outport

Titles

Title: Top News Words

Subtitle:

Columns

Tag column

[S] Term (2]

Aggregate tags Ignore term tags

Size column

[D] Weight =)
Use row size property

View and image sizes
Width of view/image (in px): 800

Height of view/image (in px): 600

Resize view to fill window Display full screen button

0K Apply Cancel @

Open for Innovation
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A note on text / natural language processing

The Keyword Search component performs document
preprocessing automatically.

The document preprocessing techniques are introduced in our
free, self-paced text processing course on LearnUpon:

[L4-TP] Introduction to Text Processing
- Difficulty Advanced - Length & Hours

This course is about text mining, its theory, concepts, and applications. Specifically, the course focuses on the acquisition and processing of
textual data with KNIME Analytics Platform. You wil... Read More

= 27 Modules % 52 Reviews + Start

Click here for KNIME Text Processing Educational Material

nnnnnnnnnnnnnnnnn
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https://hub.knime.com/knime/spaces/Education/latest/Courses/L4-TP%20Introduction%20to%20Text%20Processing~0Cr_oTroBKDA3DVr/

Visualizing relationship strength

A 3-stage process: acquire text, build a network, and visualize
the graph

Network id: objectInserter wuri: objectInserter

Romeo, art thou mad? Directed: false _ weighted: truc

No of nodes: 14 No of edges: 30

nnnnnnnnnnnnnnnnn
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Visualizing relationship strength in KNIME

Example workflow for making a network graph (with 2 *more*

nodes).
Object Inserter
Keyword Search ) Network Viewer
'@ » ¥ I
caIcuI;te n(:tev?;?k visual:i—;e
term cooccurence network
count

nnnnnnnnnnnnnnnnn
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Object Inserter node

[ ION ] Dialog - 0:2213 - Object Inserter (creates network)

G e n e rate S a n etWO rk Advanced Options Flow Variables  Job Manager Selection

Node sattinas

fro m a. tab I e Node id column: {opt.) S| Term1 e Naode label column: (opt.) [?] <none>

P rOVI d eS i n p ut for th e Second node id column: (opt.) [S] Term2 Second node label column: {opt.) [7] <none>
Network Viewer node.

Edge settings

Edge id column: (opt) [S]|UniquelD ] Edge label column: (opt.) [?] <none> (2] Create directed edges

Weight settings

= None Defaul © Column Default weight: 1.0 Weight col . [1p rence [ All nodes have same weight
Object Inserter 9 9 9

® oK

Apply Cancel ©)

@ [ ] Updated Network - 0:2213 - Object Inserter (creates network)
File

Flow Variables

Network id: objectinserter uri: objectinserter
Directed: false weighted: true

No of nodes: 13 No of edges: 20

Partition:

No of partitions: 2 by type: EDGE(1), NODE(1)
Type: EDGE

1. edges

Type: NODE

1. nodes

Feature:

No of features: 1 No of value types: 1
1. weight

Type: double

Open for Innovation
2 KNIME AG. All ri rved.
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Network Viewer node

Allows us to view a network

Network Viewer

> @ Dialog - 0:2217 - Network Viewer

Layout Settings Node Settings Edge Settings

»

View Settings
Create image at outport
Chart title: Network View

Chart subtitle:

Sizes

Width of image (in px): 600

<> <>

Height of image (in px): 600

Resize view to fill window Display fullscreen button

Ava 1ble Layouts

Please =lect the layouts which will be available in the interactive view. At least
one laye ~ should be selected. Each layout has individual set of p 5.
Customish - the parameters of the selected layouts is available on the "Layol
Settings” tab.

random
preset
grid
circle
cose

breadthfirst

CSECECEONONONS)

concentric

0K Apply Cancel @

Click here to learn more about network analysis

© 2022 KNIME AG. All rights reserved.

30

Open for Innovation
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https://www.knime.com/nodeguide/other-analytics-types/network-mining

KNIME Knowledge Check 03

Word-Pair Frequency is useful for which visualization?
Tag Clouds
Networks
Choropleth maps

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)
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01: Simple tag cloud and network demo

Table Creator RSS Feed Reader

B, p—————p o >

[ ] ®
USA news

© 2022 KNIME AG. All rights reserved.

Tag Cloud
Strings To Document Keyword Search 9
v B ghdS
s
® N
visualize
calculate word usage
term cooccurence ob |
ject Inserter
count Row Filter ) Network Viewer
S S — - &
®
® e
. create . )
examine top 20 network visualize
keywords only network

Open for Innovation
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Add multiple lines on a line plot

How do we visualize each region on a line plot?

|S| RegionName ||| ]| Year
5an Francisco, CA 2004
5an Francisco, CA 2005
San Francisco, CA 2014
San Jose, CA 2003
San Jose, CA 2006
San Jose, CA 2015
Santa Cruz, CA 2004
Santa Cruz, CA 2008
Santa Cruz, CA 2021

© 2022 KNIME AG. All rights reserved.

'D| Mean(ColumnValues) |

627,953.417
750,609
782,904.583
601,880.917
845,468.25
958,072.667
614,160.167
675,264.333
1,078,152.833

?

B50000 |

BODOOOD |

750000

Price ($)

TO0000 |

650000

600000

5500001

500000

2005 2006 2007 2008 2008 2010 2011
Year

2012
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Background

Typically, we plot one line using data in this format:

| | Year

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

D/ 5an Francisco.

/50,609
799,768.75
774,172.25
688,893.25
595,844
595,020,833
554,982.25
560,916.167
688,696.25
782,904,583

© 2022 KNIME AG. All rights reserved.

800k

750k

700k

Price (%)

650k

600k

550k

Effect of Lehman Shock

2006 2008 2010 2012 2014
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Problem

We cannot plot multiple lines from a column with mixed data
We'll need to reformat

Distinct region data only Mixed region data
[I]Year ||D|San Francisca |S| RegionName |[ ] Year 'D| Mean(ColumnValues)
2005 750,609 San Francisco, CA 2004 627,953.417
2006 799,768.75 San Francisco, CA 2005 750,609
2007 774,172.25 San Francisco, CA 2014 782,904.583
gggg Egg::ii'ﬂ san Jose, CA 2003 601,880.917
2010 505 020.833 San Jose, CA 2006 845,468.25
2011 554 982 25 San Jose, CA 2015 958,072.667
2012 560,916.167 Santa Cruz, CA 2004 614,160.167
7013 688,696.25 Santa Cruz, CA 2008 B75.264.333
2014 782,904.583 Santa Cruz, CA 2021 1,078,152.833

nnnnnnnnnnnnnnnnn
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Solution

Key Points

For each line we want, we need

a distinct column

Therefore, we pivot the data

Adding colors to the columns
requires exact column name

matching

8, r—»[rr

Reformat data
for line plot and after

Range Filter

Pivoting

Line Plot (Plotly)

e p [x] >

L]
limit to years
just before

the Lehman Shock

extract each

=

we cannot
modify the colors

Line Plot
Extract

Column Header Transpose Color Manager :‘

»m%'m%’ll

() we can
change snngla row assign color madify the colors
to a single column to each

column title column title

to assign color

(1] Year

2000
2001
2002
2003
2004
2005
2006
2007
2008

© 2022 KNIME AG. All rights reserved.

|E| San Francisco, CA+First*(Mean{ColumnValues)) |E| 5an Jose, C...

394,841.833
468,226.417
500,029.75
545,562.75
627,953.417
750,609
799,768.75
774,172.25
688,893.25

489,902.75
590,062.417
585,127.25
601,880.917
663,949.417
792,311
845, 468.25
B47,380.417
748,603.583

'D|Santa Cruz, |

382,738.25
475,892
505,906.917
546,822.75
614,160.167
734,655
782,231.917
751,948.75
675,264.333



Color bars on a 2-D bar chart

How do we go from two columns (categorical and numeric data)
to a colored bar chart?

aBar Chart
Row ID [5| category|[D| value J g

B rowo a 5.001 M

B row1 b 5.5

B rowz c 5.747

B rows d 5.999

B rRow4 8 5.1

B rRows f 5.3

company d my company company b company a

nnnnnnnnnnnnnnnnn
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Background

Typically, we plot multiple bars using data in this format:

aBalr Chart

S| category [D| value

d 5.999

C 5.747 :
b 5.5

f 5.3

e 5.1 2
a 5.001

Open for Innovation
© 2022 KNIME AG. All rights reserved. KN I M E



Problem

The Color Manager node doesn’t seem to affect the bar colors.

‘BarChan
4
2
4 B b ' o a

Color Manager

E

© 2022 KNIME AG. All rights reserved.

|

Select one Column ——
@ category

© Nominal
b
d

f

HEE EE
m 2] o
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Solution

Key Points

We need to have one column
per Value' Table Creator

Therefore, we make a copy of { -
our column we want to color. ok Ay e SR,

Then we pivot the data.

more professional

Pivoting

» [F >
= Bar Chart

reformat data ;.

[ ]
Color Manager

[]
color based on
category

Row ID |S| category|[D| f D|e D|d
B rowo d ? ? 5.999
B row1 c ? ? ?
B rowz b ? ? ?
B rRows f 5.3 ? ?
B row4 e ? 5.1 ?
B rRows a ? ? ?

© 2022 KNIME AG. All rights reserved.
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Adding distinct color palettes

Use custom colors instead of
the default colors or given
palettes.

For distinct colors use color

codes.
Within in the Color Manager
node, select the RGB tab

Then input the color code you
would like

Note: Find color palettes and/or hex
codes (color codes) on the web.

© 2022 KNIME AG. All rights reserved.

Dialog - 4:47 - Color Manager (color based on)

[ BN
Flow Variables  Job Manager Selection = Memory Policy
Select one Column
[S] category
© Nominal Ran
| B ] ‘
Wb |
[
M d
He
L
Preview
|
Palettes  Swatches HSV  HSL CMYK  Alpha
© Red 64
Green 64 C
Blue 64 C
Alpha 255 1S
Color Code 404040
oK Apply Cance ®
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KNIME Knowledge Check 04

Coloring bars on a 2D bar chart and adding lines to a line
plot had a similar issue. What was it?

They required distinct rows with categorical data

They required distinct columns with numerical data

They required more rows with numerical data

They required more columns with categorical data

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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02: Coloring lines and bars on a chart demo

Pivoting
» 7 >
Table Creator Sorter String Manipulation -
H » » It > » i[5 reformat data
) o) °
Color Manager
Data sort data by value copy &
so bar charts look category column
more professional
)
color based on
category
Table Reader Pivoting Range Filter Line Plot (Plotly)
> > x> =t
R e ol | ¢ e
e »
(] (]
- " limit to years we cannot
Dataina fpn'nat Refon_'nat data just before modify the colors
not compatible for for line plot and after
multiple lines the Lehman Shock
on a single plot Line Plot
Extract
Column Header Transpose Color Manager 4;&
Car ik :
- ® ® we can
change single row  assign color modify the colors
extract each to a single column to each
column title column title

© 2022 KNIME AG. All rights reserved.

to assign color

Open for Innovation
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Adding filters on plots

How do you add filtering in the interactive view to update the
visuals?

Pie Chart al®

Pie Chart

m
x
1]

@companya @ company b companyc @ company d @company a @ company d

© 2022 KNIME AG. All rights reserved.
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Filtering plots

Approaches:
Nominal Row
Try to u Se the Interactlve Val ue Component Input Color Manageri_ Filter Widget Pie/Donut Chart Component Output
Filter Widget node. 8 o 3 N\ = K
\'\
. . - . \ ar art

Not all visualizations in KNIME can \.";ﬁ_
make use of the Interactive Value E
Filter Widget node, so...

To filter for bar charts, pie charts, _

Pie Chart

etc., use the Nominal Row
Filter Widget or Column Filter
Widget with Re-execution
enabled.

nnnnnnnnnnnnnnnnn
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03: Adding interactive filtering demo

Interactive Value

Component Input Filter Widget Sunburst Chart Component Output
g K 8 _
™ ® ® ®

faster filter that only works
with certain charts

Nominal Row

Component Input Color Manager Filter Widget Pie/Donut Chart Component Output
(] (] (] (] (]
Bar Chart
(]

© 2022 KNIME AG. All rights reserved.
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More resources for interactive dashboards

https://www.knime.com/blog/how-to-create-an-interactive-dashboard-in-three-
steps-with-knime

KNIME webportal .

Netflix_shows 2020-05-07 13.58.58

Movies / TV Show Categories Movies / TV Show added per year

Select a section of the Sunburst chart to inspect how the shows are distribuled among the

Visuakize how many Movies and TV Shows have been added to the catalog over the years
difforent categories

Qe i o
- -

o 1200
|
4 1000
3 800
§ o
2 400
e Kds' TV 200
@ Caime TV Shows 0
Fternatonal 1V 200
@ SpanshLangua 208 7010 12 200 26 218 w0 22
Fternational o You
® S0 Fi & Fantasy Mowes = TV Shows
Movies / TV Show length

Visualiza distribubon of the lengths. For the movies i reported the length in minutes, for the TV Shows the number of seasons is taken o account

Salect one of more bins 10 visuaize the corresponding entries in the table below

Movie length (minutes) TV Show length (seasons) :
@ durdon_minutes @ Occurrence Count
1688, 1321

1000)

£
'
z
» o l.—_____
8025 1726 265,86 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Mrwtes N of seasons

© 2022 KNIME AG. All rights reserved.
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https://www.knime.com/blog/how-to-create-an-interactive-dashboard-in-three-steps-with-knime

Summary of Session 2

Now you should be able to:
1. Match correct visualization for a task.

2. Apply visualizations to common tasks.

© 2022 KNIME AG. All rights reserved.
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Session 2 Exercises



Exercises: Session 2

Line Plot
Using the data provided, transform it so that you can display multiple lines at
once.

Bar Chart
Using the data provided, transform it to display the data using custom colors.

Choropleth Map
Using the data provided, transform it to create a map highlighting key assets.

nnnnnnnnnnnnnnnnn
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Thank you!
See you tomorrow!



Review of Session 2 Exercises



Course objectives

Once you have completed this course, you will be able to:
Collect data via REST APIs, web text scraping, and an interactive data collection tool
Explore and visualize data
Extract data and images from PDF documents
Write regular expressions (regex)
|dentify and correct errors in data via outlier detection

Build effective and beautiful visuals

nnnnnnnnnnnnnnnnn
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Session 3 — Data Preprocessing
1. Parse PDFs.

2. Recognize and reproduce Regex.

3. Manipulate a data extraction tool.



Open for Inn

KNIME

[L4-DV] Low Code Data
Extraction and Visualization

Session 3



What'’s your type (of PDF)?

Text-based Image-based
(Can click on text in pdf) (Cannot click on text in pdf)

Investment Agreement C000000

KNOW ALL MEN BY THESE PRESENTS:

This Contract is entered by and between:

Bank A GmbH, whose principal place of address is at Debussystr. 18 Konstanz, Germany, 78460, (hercinafter
referred to as “DEBTOR");

Alois Berger, of legal age, (hercinafter referred to as "CREDITOR");

'WITNESSETH: That -

WHERE AS, the DEBITOR provides the CREDITOR with the product "Fund Manager+"; NOW,
THEREFORE, for and in consideration of the foregoing premises. the parties hereto agree as follows:

1. Product Description: The CREDITOR purchases the investment product "Fund Manager+”. The DEBITOR
makes investments with the amount paid by the CREDITOR.

2. Payment: The CREDITOR has to transfer a one time transfer in the amount of 1146.16 curos.

3. Payment Method: The DEBTOR may choase his method of payment to his convenience.

4 jcation: No of this A hall be considered valid unless made in writing
and agreed upon by both Parties.

5. Assignment of Rights: The CREDITOR can not transfer or assign this Agreement 1o  third party.

6. Severability: Should any provision found in this Agreement be held invalid, illegal, o unenforceable by any
competent court, the same shall apply only to the provision and the rest of the remaining provisions hereto
shall remain valid and enforceable.

7. Preferred means of communication: The CREDITOR's preferred means of communication is via email
alois berger@provider.com .

IN WITNESS WHEREOF, the Partics has executed this Agreement, on 2016-08-06.

Name & Signature of Creditor Name & Signature of Debitor

Open for Innovation

2022 KNIME AG. All rights reserved. KN I M E




Text-based PDF extraction: Tika Parser

Tika Parser extracts text
with formatting from
text-based sources

Tika Parser
>

B.P

Metadata output table - 0:102 - Tika Parser (Read new) — — O X
File Edit Hilite Mavigation View
Table “default” -Rows: 2 Spec- Column: 1 Properties Flow Varizbles
Row ID || Content

Investment Agreement N@ CO05775
KNOW ALL MEN BY THESE PRESENTS:

[This Contract is entered by and between:

Rowd
Bank A GmbH, whose principal place of address is at Debussystr,
18, Konstanz, Germany, 78460, (hereinafter referred to as
"DEETOR);
-and -

Rowl Investment Agreement N2 CO05776

Data
Location

Data
Type

Metadata
Desired

° Dialog - 3:5 - Tika Parser (data from:)

Flow Variables  Job Manager Selection ~ Memory Policy

Directory settings
Selected Directory:

knime://knime.workflow/data ¢ Browse...

Search recursively Ignore hidden files

File type settings
Choose which type to parse
© File Extension  MIME-Type

Exclude Include

Y Filter Y Filter

3g2 > pdf
3gp
7z

a »
aart
ac <
acfm
afm

aif <«
aifc
aiff

© Enforce exclusion Enforce inclusion

Output settings

Coverage
Creator Tool
Metadata | Comment
Metadata Date

Create error column New error output column Error Output
Extract embedded files to a directory
Extract attachments and embedded files
Extract inline images from PDFs

Selected Directory:

/Users/victorpalacios Browse...

Encrypted files settings

Parse encrypted files Enter password

OK Apply Cancel @]

Example of how to use the Tika Parser on the KNIME Hub

Open for Innovation
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https://hub.knime.com/victor_palacios/spaces/Public/latest/Simple%20PDF%20Text%20Extraction~kjy6Q-3szxcH6716

Text-based PDF extraction: PDF Parser

PDF Parser extracts text without P Dialog - 0:26 - PDF Parser (PDF parser which)
formatting from text-based Flow Variables  Memory Policy
PDFs as a document type Selected Directory:
knime://knime.workflow/../../../data/pdfs * Browse...
Data
Locatlon Search recursively Ignore hidden files
PDF Parser Document category Default category
@ | Document source
- Document Type UNKNOWN
Word tokenizer OpenNLP English WordTokenizer
Charset UTF-8 e
Ey Document
"/Users /victorpalacios/knime-workspace/L4-DA KNIME Analytics Platform for Use file path as title
OK Apply Cancel \ j )



Text-based PDF extraction: Document Data Extractor

Document Data Extractor
extracts text from a document

type.

Document Data
Extractor
Metadata

e By Desired

i ] ® Enhanced data table. - 0:28 - Document Data Extractor (Transform)
File Edit Hilite Navigation View

Spec - Columns: 2 Properties  Flow Variables

Row ID [S]Text

Row0 Investment Agreement CO00006 KNOW ALL MEN BY THESE PRESENTS : This Contract is entered by and between : Bank A GmbH

“-:c-< | Flow Variables = Memory Policy

Dialog - 0:28 - Document Data Extractor (Transform)

Document column:  Ei Document

Title

Abstract

Document body text
Author

Author set

Category

Category set

Data extractors:

Separate terms by whitespaces

OK Apply Cancel

© 2022 KNIME AG. All rights reserved. 8

Q)]




Tika Parser vs PDF Parser

Tika Parser
Versatility reads many file types
Output Type string
Output Text text only
Formatting kept

© 2022 KNIME AG. All rights reserved.

PDF Parser
reads only PDFs
document
text and path

removed
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Tika Parser or PDF Parser?

Use the Tika Parser node when...

You need the formatting preserved
You need to extract data from multiple sources including PDFs

Use the PDF Parser node when...
You want the formatting removed
You are doing Natural Language Processing or Text Processing tasks

© 2022 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Image-based PDF extraction

Tess4J Node

Tess4J for OCR (Optical Character
Recognition) only on Windows

1, Image 5] 1mage

Investment Agreement M2 CO05775

et v Ap o a0

FMOW ALL MEM BY THESE PRESENTS:

This Contract is entered by and between:

Bank A GmbH, whose principal place of address is at Debussystr
18, Konstanz, Germany, 78460, (hereinafter referred to as

"DEBTOR™);
Image Reader Tess4J , of legal age 44, born on 12031976, whose principal
et dress is at Falla 16 Madrid, Spain, 23000, (hereinafter
R e I ’ " as "CREDITOR™;

Example of how to use the Tess4J node on the KNIME Hub

© 2022 KNIME AG. Al rights reserved. 11 KNIME


https://hub.knime.com/knime/spaces/Examples/latest/99_Community/01_Image_Processing/02_Integrations/03_Tess4J/02_OCR_meets_SemanticWeb~6_HPZ288fbB-FeMp

Image quality and structure determine output

High Quality Image
maximum differentiation between
background and target text
(i.e., white and black color scheme)

Besides tweaking the configurations of the Tess4J node to the use case at
hand, it is a good practice to preprocess input images thoroughly, if needed. In
particular, Tesseract works best when images are sufficiently scaled up such
I I that the pixel count of the x-height of characters is at least 20 pixels; images
m ag e n p Ut are correctly aligned and have a sufficiently high resolution; and any dark
borders is removed, or they might be misinterpreted as characters [3]. The
KNINE Image Processing extension includes several nodes for image cleaning,
manipulation and transformation, and many example workflows can be found
on the KNIME Hub.

Low Quality Image

poor differentiation between
background and target text and tabular

(i.e., various shades of grey)

lLab __________[Result Content _______[Entered By _|Received Time _[Released ||
Arti-tullerian Hormone elvF Connect  24/03/2022 10:34 &M v
Prolactin 8.1 ugdl elVF Connect  23/03/2022 10:16 P vl
TSH elvF Connect  23/03/2022 11:02 PM cal
Progesterane 1.99 nmal/L elVF connect  24/03/2022 11:09 AM v
BETA heg - Quantitative 0,34 IU/L elVF connect  24/03/2022 10:27 AM vl
Progesterone 1.20 nmal /L elVF connect  24/03/2022 1112 &M v
BETA heg - Quantitative  0101L/L elyF connect  24/03/2022 10,42 AW v
Progesterone 0.93 nmol/L elVF connect 24/03/2022 11:10 AM v
BETA hog - Quantitative 030 1U/L elvF connect  24/03/2022 10:27 AM v
E2* 55E.7 prol/L elVF connect 24/03/2022 03:35 AM vl
LH* 7L elYF connect  24/03/2022 09:38 AW v
PRAR® 1 Tnmaldl alF rarnart 2NN 1911 A vl

KNIME Output

Besides tweaking the configurations of the Tess4J node to
the use case at hand, it is a good practice to preprocess
input images thoroughly, if needed. In particular, Tesseract
works best when images are sufficiently scaled up such
that the pixel count of the x-height of characters is at least
20 pixels; images are correctly aligned and have a
sufficiently high resolution; and any dark borders is

removed, or they might be misinterpreted as characters [3].

The KNINE Image Processing extension includes several
nodes for image cleaning, manipulation and
transformation, and many mple workflows can be found on
the KNIME Hub.

Arm MuHenan Hum Pm‘achn TSH Manama: am he: -
mame-v. Pvagexlsvuns BETA hcg mama-v: ngeslemne am
heg mam»: E2° M" van:- 2° ug/L * as nmuVL u 93 mum/L u
an m/L 555 7 max/L eWF Emma-2A 2un3/2u22 m 30 AM 2
1

See KNIME Forum discussion

© 2022 KNIME AG. All rights reserved.

Open for Innovation

KNIME


https://forum.knime.com/t/reading-table-from-png-with-tess4j/41006/6

After successful extraction... What’s next?

Common tasks after extraction:
1. Table Creation
2. Topics Labeling or Modeling
3. Target Text Analysis

WS FORM F-6 |

PRELIMINARY LOCAL CLIMATOLOGICAL DATA

LATITUDE LONGITUDE
44 DEGREES 16 MINUTES NORTH
TEMPERATURE (°F)
DEGREE DAYS
DAY | MAX | MIN | AVG | NORM [DEPART| HEAT | COOL

1 32 | 27 | 30 37 7 35 0

2 42 31 37 37 0 28 0

3 45 | 41 | a3 37 6 22 0

4 [ e | o | 45 | 36 | 9 | 20 | o IN WITNESS WHEREOF, the Parties has exccuted this Agreement, of| 2016-08-06.
5 50 | 43 | 47 36 11 18 0

6 52 | 41 | 47 35 12 18 0 Name & Signature of Creditor Name & Signature of Debitor
7 53 41 47 35 12 18 0

8 52 | 38 | 45 34 11 20 0

9 51 38 45 34 11 20 0

10 | 48 | 39 | 44 34 10 21 0

nnnnnnnnnnnnnnnnn
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Table creation

Analyze weather data from a PDF table

Text-based PDF Tika Parser Output
(with table) (1 row)

o080 Metadata output table - 3:5 - Tika Parser (data from:)

WS FORM F-6 File Edit Hilite igati View

_  Spec- Column: 1 Properties Flow Variables

Workflow Output
(1 table)

[ ] [ ] Filtered table - 3:1366 - Column Filter (remove)

PRELIMINARY LOCAL CLIMATOLOGICAL DATA RowlD__|[5] Content File Edit Hilite Navigation View
‘WS FORM F-6 STATION . i ;.
CATITUDE LONGITUDE 'VIOUNT WASHINGTON OBSERVATORY MG P R TR S
44 DEGREES 16 MINUTES Z'IORTH PRELIMINARY LOCAL CLIMATOLOGICAL DATA MONTH YEAR Row ID |s| Day |5] Max [s] Min [s]Avg [S|Norm  |[S|Depart |[S|Heat [8] Cool
TEMPERATURE (°F) OCTOBER 2021 W Row1a 1 3z 27 30 37 7 35 0
DEGREE DAYS
LATITUDE LONGITUDE GROUND ELEVATION (H) STANDARD TIME Rowl5 2 42 31 37 37 0 28 0
DAY | MAX | MIN | AVG | NORM|DEPART| HEAT | COOL 44 DEGREES 16 MINUTES NORTH 71 DEGREES 18 MINUTES WEST 6280 FT EASTER) = Rowl6 3 45 a1 43 37 6 22 0
1 32 27 30 37 7 35 2 TEMPERATURE (*F) PRECIPITATION (IN.) WIND (MPH) SUNSHINE SKY H Row17 4 48 41 45 36 9 20 0
2 42 31 37 37 0 28 ] DEGREE DAYS TOTAL SNOW & SNOW/ICE ON AVG  FASTEST MILE (MINUTES) COVER| B Rrowis 5 50 a3 47 36 11 18 0
3 45 41 43 37 8 22 Q DAY MAX MIN AVG NORM DEPART HEAT COOL (EQUIV) ICE GROUND-7AM SPEED | M Row19 6 52 41 a7 35 12 18 0
4 48 4 45 36 9 20 Q 132273037 -7 3500.04 T 149.2 77 310 (NW) 0 0 10 1246 M rRowz0 7 53 a1 47 35 12 18 0
5 50 43 47 £ 11 18 0 24231373702800.85T 137.155300 (NW)00 10 1246
34541433762200.980.0023.644280 W 001012 W Rowz1 8 52 38 45 34 11 20 0
] 52 41 47 35 12 18 0 RowO 44841453692000.020.006.8 14 210 (W) 235 33 9 12 .RuwZZ 9 51 38 45 34 11 20 [1]
7 53 a1 a7 35 12 18 0 550434736 111800.010.005.0 14 310 (NW) 60 9 10 12 B Row23 10 48 39 a4 34 10 21 9
6524147 35 12 18 00.00 0.0 0 6.6 15 330 (NW) 697 99 3 12
8 52 38 45 34 11 20 0 75341473512 180 0.00 0.0 0 14.3 38 290 (W) 699 100 3 12
9 51 38 45 34 11 20 0 852384534112000.000.008.827 340 (N) 68098 5 12
951384534112000.000.009.433230 (SW) 654958
10 48 39 44 M 10 21 0 10 48 39 44 34 10 21 0 0.00 0.0 0 17.4 34 290 (W) 285 41 10 12
Tika Parser Cell Splitter Transpose Cell Splitter
’_\—-—___ » » » - »
B‘ » a1 ™ »> » P> a1 >
4
o o o o
data from: separate all columns split by
https://www.mountwashington.org new lines to rows space

{uploads/forms/2021/10.pdf

© 2022 KNIME AG. All rights reserved.
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https://forum.knime.com/t/almost-successful-amazon-textract-for-automated-invoice-processing/41210/4

Topic labeling

Categorize each row with one or more known labels

Example: Look for “crack, material, vibration, missing, and coating” in the
text:

[ ] [ ] Input with renamed columns - 4:1358 - Column Rename (Regex) (rename all splits)

File Edit Hilite Navigation View

Spec - Columns: 3 Properties  Flow Variables

Row ID s | Finding |[5| Category 1 || Category 2
. Row0 part inspekted, foud cracks crack ?
. Rowl part inspected, found crack crack ?
. Row?2 past final inspection after applicatiion of new material. for further ... material ?
B rows test failed due to vibrations vibration ?
! Row4 missing coating detected. part should be transferd to shop 67-2  missing coating

See KNIME Forum discussion

nnnnnnnnnnnnnnnnn
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https://forum.knime.com/t/topic-extractor-node/40916/14

Topic modeling

Discover unknown topics in your text
Example: Parse news feeds and try to automatically detect topics.

B Document

"wvork mets apologize mascot met fan finger”
"stanley cup final penguin 2-0 series lead |...

"forget story pushball game giant bewitch b..

S|a Assi...

topic_0
topic_0
. topic_0

B Document

"brine turkey mad hunky meat poultry bri...
"motor city bbg sauces”

"smoked aubergine recipe eggplant miso ...

© 2022 KNIME AG. All rights reserved.

(S|~ Assi...
topic_3
topic_3
topic_3

Probably
‘sports” is
the topic

Probably
“food” is
the topic

See KNIME Hub example

nnnnnnnnnnnnnnnnn


https://hub.knime.com/knime/spaces/Examples/latest/08_Other_Analytics_Types/01_Text_Processing/25_Topic_Detection_LDA~IvbjJjYIIRMwBvnx

Bonus: Table to PDF node

Create very basic PDF report
With report title, author, & date

Table to PDF

Save output
as PDF

© 2022 KNIME AG. All rights reserved.

Dialog - 0:2389 - Table to PDF (Create the)
File

Settings  Flow Variables  Job Manager Selection

Number of Rows

Mo. of rows to report: 1,000

Output location

Write to Relative to ~ | | Current workflow data area ~

File .[Testflows_Report_2021-11-18.pdf

~ Browse... :]

Write options [ Create missing folders If exists: (®) overwrite () fail

1 There exists a file with the specified path . /Testflows_Report_2021-11-18.pdf that wil be overwritten.
Design File

Delete rptdesign file
Basic Settings

Report Title | Testflows Repart
Report Author |Name.Surname

Image Settings
(®) Create images with default size

Image Scalin
() Create images with specified size Image width w00 5 d “
Scale to size Paint to size
Image height 100 5
A\ The "path” parameter is controlled by a variable.
oK Apply Cancel @.

Open for Innovation
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Session 3 - Extraction
1. Parse PDFs.

2. Learn Regex.

3. Manipulate a data extraction tool.



Regex (Regular Expressions)

What is it?
A special set of characters that can help with...
Searching through text

Replacing text
Filtering / Splitting columns

Why use it?
You know there is a certain pattern in your documents (such as date) but it is
time-consuming to find it manually.

Let's see some pattern examples

nnnnnnnnnnnnnnnnn
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Regex possible targets

Dates with various formats

2022-2-22

7/9/2010

12.25.2010

nnnnnnnnnnnnnnnnn



Regex example

2022-2-22

[0-9]14}-[0-9]{1,2}-[0-911,2}

nnnnnnnnnnnnnnnnn



Regex example

2022-2-22

Any
Number

—
[0-9]14}-[0-9]{1,2}-[0-9]{1,2}
L )

Occurring4  Occurring 1
times or 2 times

nnnnnnnnnnnnnnnnn



Mini regex cheat sheet

Category Expression Will find Example Example extraction:
Wildcard : any character Fr For, Fur, Far, etc.
(Unknown) . )
Quantity + or repeated pattern [0-9]+ 77,9, 123, etc.
Letters [A-Z] i’;\ny uppercase [a-zA-Z] A, a, B, b, etc.
etter
Pattern on left or 4 digit sequence or
Sl | pattern on right of | [0-9]{4}0-9K2} 2 digit sequence
Captures 3 groups:
Capture g . 1. (any sequence)
Group §) a group to capture  (.*)([0-9){4}H(.*) 2. (4 digits)

3. (any sequence)

See full regex documentation

nnnnnnnnnnnnnnnnn
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https://docs.oracle.com/javase/8/docs/api/java/util/regex/Pattern.html#cg

KNIME Knowledge Check 01

What regex can capture the dates or IDs in these sentences:

Date IDs
12-4-2002 is the date The id is DOO0OO
Today's date is: 12/4/2002 D001 is the ID

Note: You have 1 minute to answer (please direct message your answer
to me). Hint: You can use a combination of [0-9], period wildcard, and the
repeated pattern expression +

nnnnnnnnnnnnnnnnn



KNIME Knowledge Check 01:

Date

12-4-2002 is the date

Today's date is: 12/4/2002

[0-91{2}.[0-9]{1}.[0-9]{4}
or
[0-9]+.[0-9]+.[0-9]+

Solution

IDs
The id is DO0O0O

D001 is the ID

D[0-9]{3,4}
or
D[0-9]+

nnnnnnnnnnnnnnnnn



01: Various Examples of Regex Demo

Regex Matching

." g

2]

MATCHES

$Your Column $ MATCHES " *[0-9{4}.*" => "match"

String Manipulation

/> fls] »

regexMatcher()

regexMatcher($Your Column$, ".*[0-9K4}.*")

Regex Replacing

Table Creator String Manipulation

- > is] >

®

regexReplacer()

regexReplace($Your Column$, "[0-9K4}", ™)

nnnnnnnnnnnnnnnnn
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KNIME Knowledge Check 02

Write regex that can capture the date-like and true date entities
In these sentences:

Date-Like Date

12-4-2002 is the date. 12-4-2002 is the date.
Today’s month and year is: Today'’s date is:
12-2005. December-14-2004

Note: You have 1 minute to answer (please direct message your answer
to me). Hint: Use the “or” expression |

nnnnnnnnnnnnnnnnn



KNIME Knowledge Check 02: Solution

Date-Like

12-4-2002 Is the date.

Today’s month and year is:
12-2005.

|[0-9]+-[0-9]{4}

Date

12-4-2002 is the date.

Today’s date is:
December-14-2004

[a-zA-Z0-9]+

nnnnnnnnnnnnnnnnn



02: Topic Labeling Regex demo

Excel Reader

By »

list of words
to search for in text

Excel Reader

B »

Jad
text

© 2022 KNIME AG. All rights reserved.

String Manipulation
» f[s] >

lowercase for
better results

GroupBy

>} >

put all terms in
one regex
(regular expression)

Table Row
to Variable

>

convert to
variable

Split Collection

String Manipulation egex Find All Column
> fs] > :,!O,F > 4] »
5] @ ]
lowercase for generates empty value rows collection to columns
better results AND multiple occurences

Check out solutions from the KNIME community as well

Open for Innovation

= KNIME


https://forum.knime.com/t/solutions-to-just-knime-it-challenge-18/43483

Session 3 - Extraction
1. Parse PDFs.

2. Learn Regex.

3. Manipulate a data extraction tool.



03: Parsing PDFs demo

Document Data

Extracting

PDF Parser Extractor with Regex
- » > B » > >
L L L
PDF parser which Transform Extract single instance
returns a Document type Document type with regex expression
to String type
g
AI'|tle Regex Matching
Text Output Widget Refresh
= Button Widget
0
- Sequential Logic
Displays a title ®
which can be moved CASE Switch Start Update . .
using the Node Usage - Regex String Widget
and Layout button e |5 Table View
Rule Engine ® . . .
. : String Manipulation
Column Filter ) Extract Table Variable Shownone pert (Variable) ’E
Component Input Widget Column Filter Dlmen5|gn oy at a time Regex o
= string o) .
u___,_. > e F > - Interactive
: e output table
e s.) . ® 2 If at least Join regexsiiing )
Interactive Filter to Text Getnumber ~ one column selected with needed \Column Expressions
column selection Column of columns show next screen column expression syntax = Component Output
Ex P

© 2022 KNIME AG. All rights reserved.

Extract Expression

Open for Innovation
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Why create a parsing tool?

Convenience
Consolidate PDF extraction and common Regex techniques in 1 place

Hide complex steps such as:
Extracting data from the PDF
Using the Column Expression node without the extra syntax
Making the process reusable

Go from PDF input to target text analysis quickly and efficiently

nnnnnnnnnnnnnnnnn
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Summary of Session 3

Now you should be able to:
1. Parse PDFs.
2. Recognize and reproduce Regex.

3. Manipulate a data extraction tool.

© 2022 KNIME AG. All rights reserved.
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Session 3 Exercises



Exercises: Session 3

Regex Warm Ups
Using the data provided, extract information using regex.

Regex with PDFs
Using the PDFs provided, parse each PDF and then extract the relevant
information using regex.

© 2022 KNIME AG. All rights reserved.
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Thank you!
See you tomorrow!



Review of Session 3 Exercises



Day 4 — Data Quality and Visualization
Best Practices
At the end of this session you will be able to:

1. Assess data quality via
outlier detection

2. Apply best practices for
data visualization



Open for Inn

KNIME

[L4-DV] Low Code Data
Extraction and Visualization

Session 4



Data quality via outlier detection



Detecting wrong (fake?) contracts

Detect exceptional IDs, prices, or dates in large databases

Investment Agreemel @

KNOW ALL MEN BY THESE PRESENTS:

This Contactis eutesed by and between

Bauk A GuubH, whose principal place of sddsess s ut Debussysir. 18 Konstanz. Germuany. 76460, (hereinafier
refered 10 as "DEBTOR");

-and-

.
Mira Gleicly, of legal age, (ereinafier teferred fo s "CREDITOR'). F I n d

outliers

WHERE AS, the DEBITOR provides the CREDITOR with the product "Private Investment'; NOW
THEREFORE, for and in consideration of the foregoing premuses, ihe parties hereio agree as follows.

Millions of
pdf files

1. Product Description: The CREDITOR purchases the investment product "Private Investment”. The

DEBTOR makes invesunents with the amount paid by the CREDITOR.

yment: The CREDITOR bas to transfet a one titme transfer in

3. Payment Method: The DEBTOR may choose his method of payment to his convenience

4. Agreement Modication: No modication of this Agreement shall be considered valid unless made i writing
and agreed upon by botl Parties.

5. Assignment of Rights: The CREDITOR can nof transfer or assign fhis Agreement fo a third party DATA B A S E

6. Severability: Should any provision found in this Agreement be held wvalid. illegal, or nuenforceable by any
competent court,the same shall apply ouly to the provision and the rest of he remaining provisions hereto
shall remain valid s enforceable

7. Preferred means of conmuuication: The CREDITOR's prefersed means of conuunuication is via email
i gléich provider com

IN WITNESS WHEREOF. the Parties has executed this Agreement, §

Name & Slgnature of Creditor Name & Slgnature of Debtor

Open for Innovation
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The Data

From contracts extract all relevant data into a table

|Loading the Contracts

10 contracts as pdf files transformed
linto Document objects

PDF Parser

“Z »

Getting the
text from PDFs

© 2022 KNIME AG. All rights reserved.

Row ID

B rRow1

B rowo
B rows
B rowo
B rRow3
B row4
B rRow7
B rRow2
B rows

B rowe

|5 contract_id
Coooo02
Cooo00e
Coooo001
Coo0003
Coo0005
Coo0004
COoo0000
Coooo008
coooooy
Coooo09

] date

2016-01-15
2016-01-20
2016-02-11
2016-02-26
2016-03-23
2016-04-05
2016-08-06
2016-10-03
2016-11-11
2016-12-03

D|payment |

860.4
1,647.7
1,996.55
1,184.51
1,180.31
799.06
1,146.16
912.72
690.21
475.94



3 Techniques for Outlier Detection

Visualizations
Statistics
Machine Learning

© 2022 KNIME AG. All rights reserved.
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Visual outlier detection - comparative dashboard

Bar chart, histogram, scatter plot, & box plot

Outlier Detection via Visual Exploration

Bar Chart o= Histogram S 1=
@ payment @ payment
C0o00000

_— ‘ D)
o Sl

-

crowrs |

—

crowrs |

C000006

Cooooo7

C000009

711.835 954,932 1,198.23 1.441.527 1,684.825 1,928.123

Scatter Plot SRE Box Plot =

0
Payment column distribution
2000 2,000~ @
1800
1600 ! 1647.7
I
I

+ 1400
=
@
E

|

|
£ 1200 . 118451

£
1000 1,000 1028.44

800 . 799.06

|

|

500 4 a7sma

400
Jan 2016 Mar 2016 May 2016 Jul 2018 Sep 2016 Nov 2016
Date

T
payment

© 2022 KNIME AG. All rights reserved.
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Creating the visual dashboard

Simply placing view nodes into a component lets us visualize them

as a dashboard

Text Output Widget

e
Title

Component Input Color Manager
& B
L2

o
adding
color cue
on payments

Bar Chart
il
®
Fiding Outliers Visually
using a barchart

Scatter Plot
(Plotly)

g S

®
Fiding Outliers Visually
using scatter plot

Box Plot
2
o
Fiding Outliers Visually

using a box plot

Histogram
g 5

I
Histogram
on 100 bins

Tile View

g g

®
list outliers if selected

Component Output

© 2022 KNIME AG. All rights reserved.
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Should you use visualization techniques?

Pros:
Aesthetically pleasing
Outliers are easy to spot and interpret

Cons:
Can only investigate 1~2 dimensions at a time
Manual checking
Manual selection for further exploration

Is it possible to automate this process?

nnnnnnnnnnnnnnnnn
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3 Techniques for Outlier Detection

Statistics

© 2022 KNIME AG. All rights reserved.
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Finding Outliers: Statistics
IQR Technique

Q3

Median

Q1

© 2022 KNIME AG. All rights reserved.

Find median of data to split data into a lower and
upper half.

Find median of upper half of data (Q3)

Find median of lower half of data (Q1)

Calculate IQR and choose k.

IQR=Q3-0Q1
k = 1.5 (usually)

Point is an outlier if;
Point > Q3 +k*IQR
or
Point < Q1 -k*IQR

nnnnnnnnnnnnnnnnn



Finding Outliers: Statistics
IQR Technique

The Numeric Outliers node implements (and the Box Plot node visualizes) the
IQR technique.
Numeric Cutliers Box Plot
> & E_

o o
finding outliers
Dialog - 3:1348 - Num:

eric Outliers (finding outliers)

Group Settings  Flow Variables = Memory Policy

Outlier Selection

O Manual Selection Wildcard/Regex Selection

Exclude Include Box Plot =
Y Filter Y Filter Payment column distribution
Ne columns in this list S D[ payment 2,000 @
»
< i 1647.7
1,500 H
<«
© Enforce exclusion

l
'
Enforce inclusion

|
1184.51
General Settings Outlier Treatment 1,000 1029.44
Interquartile range multiplier (k) 1.5 Apply to Al outliers 8
" . 799.06
Quartiecalculadon Treatment option Remove non-outlier rows
Use heuristic (memory friendly)

Missing val lues
O Full dataestimate using ~ R_9 @ Replacement strategy dl

500 L 47594
Update domain

T 1
payment

OK Apply Cancel @

Open for Innovation
© 2022 KNIME AG. All rights reserved.
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Finding Outliers: Statistics

Z-score Technique

outliers outliers

© 2022 KNIME AG. All rights reserved.

Convert points to their z-scores:
X — U
o

7 =

Define a threshold (thr).
Often thr = 2.5 or greater

Z is an outlier if;
|z| > thr

nnnnnnnnnnnnnnnnn



Finding Outliers: Statistics

Z-score Technique

Z-score normalization and Rule Engine can implement the z-score technique

Normalizer
>
-
o

S

Rule Engine

Dialog - 3:1395:0:1389 - Rule Engine (jz| > thr?)

Flow Variables ~ Memory Policy

[ JON ] Dialog - 3:1387 - Normalizer (z-score) L O J
Flow Variables = Memory Policy
Column List
© Manual Selection Wildcard /Regex Selection ROWID
ROWINDEX
Exclude Include ROWCOUNT
N N id
Y Filter Y Filter (5] i
[D] payment
No columns in this list » |D| payment sign
»
<
« Flow Variable List
O Enforce exclusion Enforce inclusion [s7 knime.workspace

Category Description

All

Function

7T<?
T<=17
7=7
757
7>=7
?AND?
7IN?
7LKE?
7 MATCHES 7
7TOR7?
7XOR 7

Expression

1/7 enter ordered set of rules, e.g.:

2// $double column names > 5.0 => "large"

3 /7 $string column names LIKE “xbluex" => "small and blue"
4/7 TRUE => "default outcome"

5 $payments > 1.5 = "yes"

6 TRUE => "no""

O Append Column:

Replace Column:

outlier Yes/No

[D] payment

Settings
Min-Max Normalization Min: 0.0
Max: 1.0
© Z-Score Normalization (Gaussian)
Normalization by Decimal Scaling
0K Apply Cancel @

© 2022 KNIME AG. All rights reserved.

OK Apply

Cancel ©)]
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KNIME Knowledge Check 01

True or False.

For the statistics methods we showed, it is possible to find
outliers across 2 dimensions.

For example, a data point that is an outlier because of a
height and age combination.

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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Should you use statistical techniques?

Pros:
Extraction automation
Easy to understand
Just 1 or 2 nodes

Cons:
You might need to know some statistics
Unidimensional analysis
Z-score technique: the data is forced into a Gaussian distribution

What about multidimensional analysis?

© 2022 KNIME AG. All rights reserved.
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One feature or many dimensions?

° . In unidimensional space,
Salary % © spotting outliers may not be
°°°* possible.
Hours Worked
We recommend beginning
/\ with multidimensional outlier
detection first, and then run
b outlier detection procedures
Salary ‘ o -e—em—e— for each dimension.
Hours Worked

nnnnnnnnnnnnnnnnn
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3 Techniques for Anomaly Detection

Machine Learning

© 2022 KNIME AG. All rights reserved.
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Two Machine Learning Algorithms for Outlier Detection

Isolation Forest — a tree-based algorithm
DBSCAN - a clustering-based algorithm

X '

0
0
. 0 L .
¢ .
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Isolation Forest in KNIME

PROCESS

Table Creator

E‘-
(]
Create Data
Table to H20
»
[]
Import data to
H20 Local Context H20 Frame.
°

Start local H20 Node.
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LEARN PREDICT EVALUATE
H20 Isolation
Forest Learner
L H20 Isolation
Learn the Isolation Forest Predictor H20 to Table Rule Engine
Forest with 100 trees.
83— =
[} [ [}
Predict anomaly Convert >90% == outlier.
probabilities. H20 Frame
back to table.




Isolation Tree

How many splits did it take for a point to be isolated?
Fewer implies outlier.

© 2022 KNIME AG. All rights reserved.
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Isolation Forest

In a forest, use many trees and a voting mechanism to detect outliers.

. - ‘e
. . .
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DBSCAN in KNIME

DBSCAN is a 4-node process in KNIME.

Numeric Distances

>
o
. Euclidean
Table Reader Normalizer distance DBSCAN
> > >
B + + P
ﬂ-o-. > P ek || ¥. x | 2
o o o
Read in Iris Data Z-score Cluster using
normalization DBSCAN
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DBSCAN

DBSCAN - defines 5 types of points in a dataset but we’ll talk about them as 2.

Cluster Points within a specified distance (¢).
Noise Points farther than ¢ from other points Noise

Clusters are built by joining points to one another.

SSION

Noise
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DBSCAN

For each point is it in an g-environment? If not, then it’s noise.

1 Pick random point.
o ©O

4 Continue...
o ©O

000052
e
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2 Emit esenvironment.

o ©O
° o

o o

o o
o
© o
o
o

5 ...until no neighbors.

3 Emit e-environment.
o ©O
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KNIME Knowledge Check 02

True or False.

For the machine learning methods we showed, it is possible
to find outliers across 2 or more dimensions.

For example, a data point that is an outlier because of a
height and age and weight combination.

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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Should you use machine learning?

Pros:
Extraction of outliers is automated
Multidimensional analysis possible
Isolation Forest: Non-parametric (no distribution required) & Fast
DBSCAN: Easy to implement (4 nodes)

Cons:
DBSCAN: Can be slow
Hyperparameter setting required

© 2022 KNIME AG. All rights reserved.
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Session 4 — Data Visualization



Visualization Principles
Simplification

Color

Purpose
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Simplification — be mindful of the cognitive load

Avoid 3D charts; Use 2D charts instead.

© 2022 KNIME AG. All rights reserved.
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Simplification —remove extra effects

Remove extra effects like the shading on each of these bars.

© 2022 KNIME AG. All rights reserved.
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Simplification — choose charts with minimal processing

A pie chart with more than 2 categories is usually harder to understand immediately

than a bar chart.

%

A uB sCw®D =E
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Color — make sure every color is needed

Use color with intention; be able to explain each color choice or remove it

Bar Chart X

1790-1799
1810-1819 N

1820-1829

1830-1839

1850-1859

1860-1869

1870-1879

1880-1889

1890-1899

1900-1909

1910-1919

1920-1929

1930-19239

1040-1949

1950-1959

1960-1969

1970-1979

1980-1989

1990-1999

2000-2000
2010-2019

20202020 [N
0

10 20 30 32
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Color —reduce total colors used

Image on left has too many colors

1790-1799

1810-1819

1820-1829

1830-1839

1850-1859

1860-1269 1920 - 1939

1870-1879

1880-1889

1890-1899

1900-1909 1940 - 1959

1910-1919

1920-1920

1030-1930

1940-1949 1960 - 1979

1950-1959

1960-1959

1970-1979

1980-1989 1980 - 1999

1990-1999 | ] I

2000-2009 EEEEEEEEEEEEEEEEEE——

2010-2019  —

20202020 2000 - 2022
0

1700 - 1919

10 20 30 32

o
o
[X]
o
[
=]
N
o

Bin the years in a different way to show less but have more impact.
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Color — be mindful of the colorblind

Avoid Christmas colors (i.e., red and green) because the colorblind may not be
able to distinguish them.

Typical Vision Colorblind Vision
(can see the red 6) (red and green are not separable)

© 2022 KNIME AG. All rights reserved.


https://www.nature.com/articles/nmeth.1618

Purpose — ask for a call to action

Good visualizations usually ask us to do something.

Top Earning Projects Past 3 Years X/ [=
Give these teams a raise!
1360 Average wage 1350 1700
1340 1600
g 120 1500
% . E14{:{:
é 1260 1250 1100
L3 1000
1220 800
BOD
o 2,007.0 2,007.5 2,96&0 2,06&.5 2,0{39.0

Year
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Purpose — do not purposefully mislead

Non-zero beginning on axis is deceptive

=50 Average wage 1350 1600 Average wage
1350
1340 1400
1250

g BN 5 1200
% §
T oo ‘E 1000
~ 1280 ~ 800
w w
¥ ¥
b 1250 5 =
o o
2 14 2 o

1220 200

1200 5

2018 018 2018
year
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Purpose —true purpose is quick transfer of information

Order your data to lower the cognitive load the viewer

© 2022 KNIME AG. All rights reserved.



KNIME Knowledge Check 03

From a visualization perspective, what advantage does the violin plot have over
the box plot and vice-versa?

Sepal length Iris classes Sepal length Iris classes
Sepal length

ris-versicolar

Note: You have 30 seconds to answer (please DM your answer once you
have chosen)

nnnnnnnnnnnnnnnnn
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KNIME Knowledge Check 03:

Advantage of the Box Plot

Hides distribution (causing less
cognitive overload)

Sepal length Iris classes
Sepal length

© 2022 KNIME AG. All rights reserved.

Solution

Advantages of Violin Plot
Displays box plots and
Displays data distribution

Sepal length Iris classes
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KNIME Knowledge Check 04

How can this visualization be improved?

Bar Chart
Year

Revenue 2w

Blue Gobi Kalahari Kara Kum La Guajira Mojave  Patagonia  Sahara Sechura Tanami White

Project

Note: You have 60 seconds to answer (please DM your answer once you
have chosen)
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KNIME Knowledge Check 04: Solution

Top Earning Projects Past 3 Years Why is this better?
Give these teams a raise!
1. Simplified (less
1700 '
irrelevant data)
1600
1o 2. Color (highlighted one
g " project for discussion)
$1300| S~
| 3. Purpose (Advocating
1o for raises)
1000
9007
800 s
2,007.0 2,007.5 E,Ut-flﬂ.ﬂ E,UEIJH.E 2,{515!!9_0

Year

= Blue Gobi = Kalahari
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Dashboard rules

Avoid excess detall
Make your dashboard fit on one page
Follow the standard dashboard distribution

© 2022 KNIME AG. All rights reserved.
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Dashboard distribution

Placement of items in a dashboard is critical for rapid, natural comprehension.
Notice: key points on left-top and center.

Important

Open for Innovation
© 2022 KNIME AG. All rights reserved. KN I M E



Example 1: Support Tickets Dashboard

Exemplar dashboard distribution: Statistics on top, key plot on left with purpose,
details on right

Support Tickets
Mean Duration Hours Mean Duration Mins Total Tickets Closed tickets Open tickets
7.7 461.88 10000 9987 13
Year Analysis Month Analysis
Ticket Count Change Comparing Prior Month Ticket counts
More debuggers needed March through May by date
w0l
o]

35|
- ]
25|
20/

2021-06-29 20210705 2021-07-11 2021-07-17 2021-07-23 2021-07-28

Select year: Select month:

[ ‘] [ 7]
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How was the topmost table made?

Support Tickets
Mean Duration Hours Mean Duration Mins Total Tickets Closed tickets Open tickets
7.7 461.88 10000 9987 13
[ N ] Dialog - 5:55:0:45 - CSS Editor
Flow Variables
Prepend existing stylesheet:
. 1 /* example style rule */
CSS Editor 2 .knime-table-header{
3 text-align: center;
4 }
5
6 .knime-table-info{
o LSS 7 display: none;
8
9
H 10 .knime-table-cell{
. Table VIew 11 font-size: 18px;
12 text-align: center;
13 }
14
15
16 .knime-title
17 font-size: 15px;
18 font-weight: bold;
. 19 color: #34495E;
20 fill: #34495E;
21 }

Open for Innovation
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Additional dashboard customization

1. Addimages
« For instance, integrating a company logo

2. Modify HTML
« To add more certain text bigger or add color

3. Change CSS
« To change the size of font for certain views

© 2022 KNIME AG. All rights reserved.
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Example 2: Medical Dashboard

Additional customization: Adding images, modifying HTML, changing CSS

Open for Innovation

KNIM

ADR Eligible Cases Other Metric Cases Reviewed Prep Quality Intubation Rate

39% 519 66% 1047 >90% >95%

Adenoma Detection Rate by Provider Fraction of Cases by Subtype

s e _

Similar Provider 4
Similar Provider 3
P _
Similar Provider 2
Trad. Serrated
Median

Division

Similar Provider 1 H. G. Dysplasia

[] 0.1 0.2 03 04 0.48 [] 0.1 0.2 0.3
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What is CSS?

CSS, Cascading Style Sheets, is a language for presentation in HTML or XML.

CSS Editor

O =5 00—

Define font size, etc.

Dialog - 0:9 - C55 Editor a *
File

CSS View  Flow Variables  Memory Policy

Apply your definitions

[ Prepend existing stylesheet: | [s”] css-base ~
1@ /* Prepended L rom (css-base) */ ~

2 html, body {
3 font-family: se

S | /* End of prepended stylesheet */
& /* example style rule */

7 .knime-title {

font-size: 28px;

font-weight: bold;

color: #398989;

fill: #898989;

2 3

}
3 .knime-s|

knime-service-header
-knime-single-line Refers to selected data
knime-slider
knime-slider-base
knime-slider-comnect
knime-slider-handle

p————y

knime-spinner

knime-string

knime-subtitie v

< L0 | Bl
v
(®) Append new variable: |css-styleshest
(O Replace existing variable: | css-base
oK Apply Cancel @

© 2022 KNIME AG. All rights reserved.

Dialog - 0:10 - Bar Chart (JavaScript) - O X
File
Options General Plot Options  Conirol Options  Interactivity Flow Variables  Memary Policy
ERE ~
[]..IE‘ subscribeToSelecti. ..
E subscribeTaSelection w
7] enableMaximumya...
E enableMaximumVa... v
E hideInwizard w
lz‘ maxRows
Iz‘ generatelmage w
- [g7]| customCss |8°| ces-stylesheet v »
OK Apply Cancel ®

See the CSS

guide for more tips

KNIME



https://docs.knime.com/latest/analytics_platform_css_guide/index.html#_setup_example

Additional customization — Adding an image

To show a logo like:

Open for Innovation

KNIME

We can use this workflow (found in the demos folder):

Image Output Widget

Tika Parser String to URI Read Images Row Filter Table To Image
> > > L > e
E >
- c e c c
. filter to for Image Output
find image image Widget

© 2022 KNIME AG. All rights reserved.
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Additional customization — Modifying the HTML

Change the HTML to affect size and color of text in Text Output Widget

ADR Eligible Cases Other Metric Cases Reviewed Prep Quality Intubation Rate

39% 519 66% 1047 >90% >95%

H OW to b u i I d LN ] Dialog - 0:103:0:104 - Text Output Widget (Other)

Flow Variables

Text Output Widget Text Output Widget

(ﬂ (H Label: Other Metric
Description: [Ent. Sescription
L] L
ADR reviewed

Text Output Widget Text Output Widget Text format:  Hym| (2]

‘ﬂ C= Text: |57 knime.workspace <H1>66%</H1>

[ (]
Other Cases

Text Output Widget Text Output Widget

[ ] L ]
prep quality intubation rate

nnnnnnnnnnnnnnnnn
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Additional customization — Changing the CSS

Change the CSS of the bar chart to have larger font

Adenoma Detection Rate by Provider

Similar Provider 5
Similar Provider 4
Similar Provider 3
Physician Rate
Similar Provider 2
Division Median

Similar Provider 1

Fraction of Cases by Subtype

o _

Sessile Serrated

Tubulovillous.

o 01 0.2 0.3
Detection Rate

How to build

CSS Editor
O s

Sorter Pivoting (]

Table Creator String Manipulation

® ®
reformat data

Cancer Detection Rates copy
category column

Color Manager

®

darkest blue: 004286

letters blue: 0E77B8
grey: DSD9D9

© 2022 KNIME AG. All r

0.4

» Itr—>F E\Bar Chart

Villous
Trad. Serrated
H. G. Dysplasia
0.48 0 0.1 02 0.3
Fraction
[ BN Dialog - 0:45 - CSS Editor

Flow Variables

Prepend existing stylesheet:

text.knime-tick-label {
font-size: 14px;

-

text.knime-axis-label {
font-size: 14px;

L B L R

Open for Innovation
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Data Visualization Summary

Simplify
Show only relevant information
Avoid a high cognitive load

Emphasize
Significant elements only
Use color with intent

Select the right visualization type
Based on the type (category, number, etc.)
And on the number of variables (1, 2, or 3)

© 2022 KNIME AG. All rights reserved.
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Summary of Session 4

Now you should be able to:

1. Assess data quality via outlier detection

2. Implement best practices for data visualization

© 2022 KNIME AG. All rights reserved.
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Exercises: Session 4

Anomaly Detection
Using the data provided, use various methods to detect outliers and compare
the methods as well as output.
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Course objectives

With the completion of this course, you should now be able to:
Collect data via REST APIs, web text scraping, and an interactive data collection tool
Explore and visualize data
Extract data and images from PDF documents
Write regular expressions (regex)
Identify and correct errors in data via outlier detection

Build effective and beautiful visuals
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Thank you!



