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Who is this Course for?

Anyone who uses (or wants to use) KNIME to:

Deploy, share, and monitor data applications that should be made public
Build interactive interfaces for data science solutions without using a frontend language
Create analytical dashboards that help communicate and share solutions and findings

Customer Service Calls
Model Output

@F (Chun=0) @F (Chum=1)

Account Length
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Structure of the Course

Session Topic
Session 1 What happens after the prototype is ready for deployment?
Session 2 Introduction to KNIME Server

Session 3 Deploying WebPortal Data Apps
Session 4 Performance optimization, orchestration, error handling, and KNIME Edge

Session 5 Wrap-up Session

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

Duration

75 min

75 min

75 min

75 min

15 min
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Session 1

What Happens after the Prototype Is Ready
for Deployment?



Learning Objectives
1. ldentify the phases of the Data Science
Life Cycle

2. Understand the applications of Integrated
Deployment and Workflow Services

3. ldentify differences and similarities
between Integrated Deployment and
Workflow Services

4. Use the tools to test workflows,
components, and workflow segments

5. ldentify the steps to deploy a workflow



The Data Science Life Cycle



The Data Science Life Cycle

Blend & Transform Consume
Explore & Production _
P Creation Data Science Production
Model p
rocess
Validate & Deploy Maintain & Optimize
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The Data Science Life Cycle

Blend & Transform

Explore & Production
MXF(JJIOI € Creation Data Science
ode Process

KNIME Analytics Platform

Validate & Deploy

Consume

. Monitor
Production & Update

KNIME Server &
KNIME Business
Hub

Maintain & Optimize



This Course’s Sessions

Production
Data Science
Process
Session 1
s
ploying Deployment

science solution
Validate & Deploy

Consume

Production

Maintain & Optimize

Session 3
WebPortal Data Apps

Session 4
Performance
optimization

and best practices



Today’s Example

Goal: Productionize a Sentiment Analysis application
Lexicon-based predictor: sentiment scores
Proof of concept: predictions for a Kaggle dataset with 14K customer tweets on six US airlines
Tweets are labeled as positive, negative, or neutral

Data Preprocessing

Tag Words as Numbers of Positive and
Duplicate RowlID Column Filter Strings To Document Positive or Negative Negative Words per Tweet Calculate Scores  Join Sentiment Predictions
CSV Reader Row Filter and Original Data Scorer
B G N >7/~> [ =[i> i . g 47n7¥ > ) > o "
uh_" il > I} >
- @ ® @ ® ® //—
® ® ) ; L ]
Create id column Convert strings to I
Airline reviews | to documents /
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https://www.kaggle.com/crowdflower/twitter-airline-sentiment

Today’s Example

How can we test the different parts of this application for deployment?
How can we deploy it?

Data Preprocessing

Tag Words as Numbers of Positive and

Duplicate RowlID Column Filter Strings To Document Positive or Negative Negative Words per Tweet Calculate Scores  Join Sentiment Predictions
CSV Reader Row Filter and Original Data Scorer
. S W, © g e = = 4*?&** PP ———— >
uh_" - — > I} >
- - @ e ® ® ® /
. Create id column Convert strings to I o
Airline reviews | to documents /
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Integrated Deployment



Integrated Deployment

Integrated Deployment allows you to
capture core segments of your

workflow for reuse

Facilitates independent testing of different
workflow functionalities

Facilitates deployment of relevant parts of a
workflow (e.g., custom data preprocessing,
model application for prediction)
Captured segments are saved
automatically as workflows with all the
relevant settings and transformations

Captured segments can be
automatically reused with no changes
or manual work required

© 2022 KNIME AG. All rights reserved.

Creating Prediction Model

Workflow in Production

Writer
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Integrated Deployment

Benefits
Time savings
Fewer errors
Increased compliance
Optimized processes

Use cases
Data pipeline deployment
Model deployment
Ad-hoc testing
Workflow summary extraction

v A Workflow Abstraction

v ofy Integrated Deployment
ofy Capture Workflow Start
:]-ﬂ Capture Werkflow End
oie Workflow Combiner
E]E Worlkflow Reader
E'_-[: Workflow Writer
E—[: Deploy Workflow to Server
ofy Workflow Executor
E]*;_ Workflow Summary Extractor

Since we are discussing testing and
deployment today, Integrated

© 2022 KNIME AG. All rights reserved.

Deployment is relevant
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Capturing and Writing Workflow Segments

Capture a workflow segment and save it using Integrated Deployment nodes

Captured workflow segment

r

Capture Duplicate
CSV Reader Workfiow Start Row Filter
- SN g Nt g
e
® e @
Airline reviews Start capturing
data preparation
segment into
a workflow \

RowlD
(I o o 1EN 2

] e
Create id column

Column Filter Strings To Document

> E >

Convert strings to
to documents

~N

J

© 2022 KNIME AG. All rights reserved.

Capture
Workflow End
‘ Workflow Writer
L
@
End capturing
workflow segment Write captured
workflow

Capture and write a

workflow segment
p
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Capture Workflow End Node

Marks the end of a “to be captured” workflow segment

If checked,
input tables at
the extracted
workflow’s will

be stored

If checked, variables
defined (or modified)
within the Capture block
are propagated
downstream

© 2022 KNIME AG. All rights reserved.

[ ] [ ] Dialog - 5:889 - Capture Workflow End (End capturing)
Settings Input and Qutput IDs Flow Variables Job Manager Selection »
Input data

Store input tables
Maximum numbers of rows to store 10
Variables
Propagate variables

Modify captured segment

If left empty, the
original name
Custom workflow name Data Preparation (Captured S will be taken.

Disconnect links of components and metanodes

OK Apply Cancel ?)

Capture
Workflow End




Workflow Writer Node

Write captured workflow to selected output location Workflow Writer

Add input node to _'
@ [ ] Dialog - 7:2405 - Workflow Writer

send data to the

Settings ~ Deployment Options  Inputs and outputs  Flow Variables  Job Manager Selection workflow you are =

Output location Wr|t|ng
Write to Relative to Current workflow [
Folder ../Workflow_Segments 3 Browse... |

: : P Dialog - 7:2405 - W ® Dialog - 7:2408 - Workflow Writer
Write options Create missing folders A —t] 26 &

Settings = Deployment Options | Inputs and outpu! { tings Deployment Options  Inputs and outputs  Flow Variables  Job Manager Selection

Workflow Output Add input ¢ None

Iflexists © Write workflow Input v Workflow Service Input

Write workflow and open in explorer Configuratic  Container Input (Table)

Fail © Overwrite

Export workflow as knwf archive Gontalneringuti{Rod)

Default workflow name: Data Preparation (Captured Se | Modify workflow segment before deployment -
Parameter name workflow-input

Update links of components and metanodes

Use custom workflow name
Disconnect links of components and metanodes

Custom workflow name 01.Captured_Segment_1__D
Add output node
Output Workflow Service Qutput
Configuration

Parameter name workflow-output

Add output node to
get data from the B |
workflow you are
writing o Aoy Conce

Open for Innovation
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Written Workflow Segment

Automatically capture a workflow segment and save it using Integrated
Deployment nodes

Automatically created workflow segment,
written as a separate workflow

Workflow Duplicate Workflow
Service Input Row Filter RowlD Column Filter Strings To Document Service Output
pn i > =t 9> ,ﬂ

o o o o o o
Node 911 Create id column Convert strings to Node 912
to documents
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Reading and Executing Workflow Segment

The Workflow Reader node can be used in conjunction with the Workflow

Executor node

Workflow Reader
Workflow Executor

ole B ]
>"‘[:'

L

Read data preparation
workflow segment

i
L

Execute workflow segment
over real data

CSV Reader

E-o
L)

i
]
-

New airline reviews

© 2022 KNIME AG. All rights reserved.

Read a workflow
segment and execute
it using Integrated
Deployment nodes
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Workflow Reader Node

Reads a single workflow into a workflow port object Workflow Reader
ole B
[ ] L ] Dialog - 6:2392 - Workflow Reader (Read data preparation) &

Settings = Flow Variables  Job Manager Selection

Workflow location

Read from  Relative to Current workflow

Workflow  ../../Workflow_Segments/01.Captured_Segment_1__Data_Preparation

<>

Browse... -

An optional custom
Read options name for the workflow
Workflow name: - if not specified, the
original name is kept

Remove input and output nodes

Input ID prefix input Output ID prefix output
If checked, all input ; T
and output nodes ID prefixes for the implicit input
are removed and and output ports of the
implicitly workflow segment
represented. oK Apply Cancel

© 2022 KNIME AG. All rights reserved.




Workflow Executor Node

Executes a workflow provided at the workflow input port

If enabled, the
executing workflow
is visible as part of
a metanode next to

this node.

© 2022 KNIME AG. All rights reserved.

Options | Flow Variables  Job Manager Selection = Memory Policy

Workflow Executor

|
O @ Dialog - 6:2393 - Workflow Executor (Execute workflow) > E{: d

Inputs & outputs adjustment
Node ports match the workflow inputs and outputs.

Automatically adjust the

Auto-adjust ports (carried out on apply) node ports with respect to
the inputs and outputs

Debugging
Show executing workflow segment

Modify captured workflow segment If enabled, linked

components and metanodes

Update links of components and metanodes are updated before execution

0K Apply Cancel [ :‘ ‘




When to Use the Workflow Reader Node?

If you want to read a workflow object, even if you do not want to execute it right

away
e.g., if you want to use the Workflow Summary Extractor node to analyze the workflow that was just
read
Workflow
object
Workflow Summary Output of Workflow
Workflow Reader Extractor Summary node

o B mE >

e
[ ] ® Summary - 6:2406 - Workflow Summary Extractor (Summary of the workflow that)

® " File Edit Hilite Navigation View

Read data preparation Summary of t_he worki Table "spec_name” - Rows: 1 ~ Spec - Column: 1  Properties  Flow Variables
workflow (captured) was just read
Row ID O workflow summary
| {
“version" : "1.0.0",
summary "“summaryCreationDateTime" : "2822-10-05 15:38:35 -0400",

“workflow" : {
"nodes" : [ {

"id" @ "332",

nnnnnnnnnnnnnnnnn
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When to Use the Workflow Reader Node?

If you want to read a workflow object and provide it to a node or component as

input

The treatment of the workflow object is delegated to the node or component

Parameter
Optimization (Table)

Component with a Eﬁj”ar%

workflow object input
port

—~J

© 2022 KNIME AG. All rights reserved.

Workflow Combiner
. 5% m
[ Ry

Node with two workflow

object input ports
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When to Use the Workflow Executor Node?

When you want to execute a workflow object that is the output of a node or
component

AutoML ] The output of this
| Workflow Combiner el B A
() u kfl ject
> Nl The output of = 52 g workflow objec
these components
o) are workflow o
objects

Create Workflow
Predictor

ol

trained model using
Integrated Deployment

Workflow Executor Column Filter

n > > i

Table Reaii/_b -
.?ﬂ

new data where
Target column is unkown

take out string prediction
based on default threshold

© 2022 KNIME AG. All rights reserved.
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Disadvantages: Workflow Reader and Workflow Executor

The Workflow Reader node cannot
access the data area of the workflow that

IS read

If that data is used during execution, the workflow

will crash
The Workflow Reader node does not read biiinelboind Workflow Executor
any partially executed workflow - . S s>

everything gets reset

Read data preparation
workflow segment

Execute workflow segment
over real data

CSV Reader

New airline reviews

nnnnnnnnnnnnnnnnn
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Workflow Services



Workflow Services

Workflow Services allow a workflow (caller) to

invoke other workflows (callees)
Send input to, execute, and obtain output of callee workflows

Workflow Services:

For KNIME use only - easier and faster to call KNIME
workflows from other workflows

KNIME native APl endpoints — no serialization into/from
JSON-objects

Share text, models, and many more data types

Are commonly used to orchestrate workflows (Session 4 of
this course)

© 2022 KNIME AG. All rights reserved.

Workflow Services nodes

Call Workflow Workflow Workflow
Service Service Input Service Output

R

Since we will be discussing
deployment today, the efficiency
and flexibility of these nodes is
relevant
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Workflow Service Input Node

Receives an object from a caller workflow Workflow
Service Input

Various port types are available _[,n
L

Workflow Workflow TR
Service Input Data Cleaning Service Output

Dialog - 04 - Workflow Service Input (Actual) — O *
File

Actual Clean
customer data customer data
(received from the caller) (sentto the caller)

Exchange Callee Workflow Input port X

Port Type: Flow Variable ~

2 PMML

Database Connection
Database Query

Generic Port

AWS Comprehend Connection
AWSConnection

Arc Config
AzureConnection

CAlM

Color

Correlation

DB Data

DB Session

DL4) Model

Deep Learning Metwork
Density Scorer Model
Distance Measure
DocumentVectorPortObject
Feature Selection Model
File System
FilterDefinition
Fuzzy Basis Function

Parameter Name:  jmput-parameter B

OK Apply Cancel @

I
Give this parameter
a meaningful name
to recognize it from
the Caller workflow

Open for Innovation
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Workflow Service Output Node

Sends an object to a caller workflow
Various port types are available

Workflow
Data Cleaning IService Qutput

o

Clean
customer data
(sentto the caller)

Dialog - 0:3 - Workflow Service Qutput (Clean) = O X

File

Flow Variables Job Manager Selection  Memory Policy

Exchange Callee Workflow Output port Pas

Port Type: Flow Variable ~

2L PMML

Database Connection
Database Query

Generic Port

AWS Comprehend Connection
AWSConnection

Arx Config
AzureConnection

CAIM

Color

Correlation

DB Data

DB Session

DL4) Model

Deep Learning Network
Density Scorer Model
Distance Measure
DocumentVectorPortObject
Feature Selection Medel
File System
FilterDefinition
Fuzzy Basis Function

Parameter Name: | gutput-parameter pa

oK Apply Cancel @

Give this parameter
a meaningful name
to recognize it from
the Caller workflow

Open for Innovation
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Call Workflow Service Node

Calls other local and remote workflows

Ports are adjusted automatically in accordance with the callee workflow selected
In the configuration dialog
Various port types, multiple ports

Dialog - 3:3 - Call Workflow Service (Call) - ] K
File

Wﬂfkﬂﬂ'f\mEIEEUtE Flow Variables Job Manager Selection Memory Policy

KMIME Server Call Settings

Server address: Mo server connection
all Workflow
c Se:riceo Invocation
() Short duration: the workflow is expected to run quickly {ess than 10 seconds)
D A (®) Long duration: the workflow is expected to run longer than 10 seconds Sent to Workﬂow
Path to the [+ Retain job on failure SerV|Ce Input |n
o Ca"ee Discard job on successful execution the Ca”ee

Workflow Path: fCustomers Data ETL/01 Data Cleaning Browse workflows

Fetch timeout [s]: 60 = Recelved from
ot perameters Workflow Service

Input Port 1 (Data) assigned to input-parameter

Output in the Callee
Qutput Parameters

output-parameter assigned to Output Port 1 (Data) 1+ 4

Adjust
automatically

(1) The node ports match the parameters of the workflow. Adjust node ports

oK Apply Cancel @.

Open for Innovation
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When to Use the Call Workflow Service Node?

The Call Workflow Service node can be used any time we want a workflow
(caller) to invoke another workflow (callee)
Send input to, execute, & receive results from callee workflow

Call Workflow

Caller CSV Reader Sewrice

O
A
e >

Callee e
&
o . Calling data preparation
New airline reviews workflow

T

Workflow Duplicate Workflow
Service Input Row Filter RowlD Column Filter Strings To Document Service Output
pn > > >t > oE > ,a
Node 911 Create id column Convert strings to Node 912
to documents

© 2022 KNIME AG. All rights reserved.
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Advantages: Call Workflow Service

Advantages w.r.t. Workflow Reader and Workflow Executor nodes:
It handles the data areas of invoked workflows adequately

It leverages the infrastructure of KNIME Server and KNIME Business Hub, leading to better scalability

It is more efficient than using Workflow Reader and Workflow Executor nodes

Call Workflow

Servi
Caller CSV Reader i

O
A
e >

Callee ®
&
o . Calling data preparation
New airline reviews workflow

T

Workflow Duplicate Workflow
Service Input Row Filter RowlD Column Filter Strings To Document Service Output

pn > > > > oE > ,a
Node 911 Create id column Convert strings to Node 912

to documents

© 2022 KNIME AG. All rights reserved.
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Knowledge Check

How many Workflow Services nodes are required to invoke a callee workflow?
And what if you were using Integrated Deployment?

nnnnnnnnnnnnnnnnn
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Testing



Testing is a Form of Validation

Why test?
Guarantee that a KNIME workflow, component, or workflow segment works as expected
Detect issues as early as possible

When to test?

Regularly
After changes in the environment

For example, new KNIME Analytics Platform release or updates in the workflow
Test before deployment and create a testing framework for future redeployments

How to test?
Tests should be automated

Separate special workflows (testflows) comparing expected outcomes with the actual outcomes
of components, workflows, or workflow segments

nnnnnnnnnnnnnnnnn
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Different Types of Test

Unit test

Checks if a small part of the workflow that can be logically isolated (e.g., a component) is behaving
correctly

Application test
Checks if an entire application meets functionality, usability, or consistency requirements

Model test
Checks if a model reaches the expected performance, and/or behaves as expected for given inputs

Integration test

Checks if the integration across different modules in an application works as intended (e.g., the
modules communicate without issues)

Stress test

Checks if an application is stable and reliable under “stressful” conditions (e.g., too many requests or
too much data)

nnnnnnnnnnnnnnnnn
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Different Types of Test

Unit test

Checks if a small part of the workflow that can be logically isolated (e.g., a component) is behaving
correctly

Application test
Checks if an entire application meets functionality, usability, or consistency requirements

nnnnnnnnnnnnnnnnn
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Testflows for Unit and Application Tests

Testflows — KNIME workflows that
Provide test input (“golden” or baseline tables or files) to a workflow
Check that the outputs align with the test input, otherwise raise alerts
Check that things work OR that things break in an expected way

Possible issues Possible reasons
Failing for unexpected reasons, wrong output, Invalid inputs, configuration, changes during an
unexpected error messages update, changes in external services

© 2022 KNIME AG. All rights reserved.
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“Golden” Tables, Data, Files, etc.

Golden table is a small sample of input or output data used in the test
(same for golden data, files, etc.)

Input golden table — processed input to be supplied to the object of testing

Output golden table — expected result of the object of testing

Do not process the golden data to avoid new errors

Do not change the golden data
Keep in the separate folder for testing
Restrict permissions if possible

© 2022 KNIME AG. All rights reserved.

nnnnnnnnnnnnnnnnn



Testing in KNIME Analytics Platform

KNIME Testing Framework Ul extension
Additionally, use other nodes to set up your custom tests

v £¥ Testing v & Manipulation
{¥ File Stores and Blobs v Column
(@ Block Programmatically (Table) ﬂ Table Validator

@ Block Programmatically (Variable)

Count Execution Programmatically 5 4D
Lo Credentials Validate Test v <> Structured Data

Database Connection Closer v {I‘JJE J50N
“« Disturber Node Q JSON Schema Validator

0 Fail in execution
%) File Difference Checker
%) File Difference Checker (Labs)
& Image Difference Checker
[ Logger Option
Model Content Difference Checker
== PMML Difference Checker
2& Table Difference Checker
Test Data Generator

2" Testflow Configuration

B Table Validator (Reference)

nnnnnnnnnnnnnnnnn
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Table Difference Checker & Table Difference Finder Nodes

Determine if there is any difference between two tables

Fails if there are

differences
Table Difference
Actual Checker
>
output =
p ol =
a2

Output
golden table

© 2022 KNIME AG. All rights reserved.

Dialeg - 3:165 - Table Difference Checker (Detect the differences) -
File

Column Configuration  Flow Variables  Job Manager Selection

]

o

Column Checker

E] Value

Equality

Mumbers with epsilon
Equality
Ignore column

Select

columns
Check equality

precisely or
approximately

[[]1gnore column properties
[]1gnore column element names (for collection columns)
[J1gnore column domain

[[J1gnore ordering of possible values in domain

Ignore row IDs {use with caution!)

oK Apply Cancel

@

Table Difference Value
Finder i
Returns the differences
. > > ;
differences =, Domain
° differences
Dialog - 3:185 - Table Difference Finder (Inspect the differences) - [m] *
File
i5ettings: Flow Variables Job Manager Selection  Memory Palicy
Compare entire tables
Select columns from reference table
Manual Selection Wildcard/Regex Selection Type Selection
Exdude Indude
Y Ater Y riter
No columns in this st > D | value
»
<
<«
Select
Enforce exdusion Enforce indusion (o{0)] I umns
Fail option a
(@) Mever Optlona"y
() Different table specs enable failing
() Different values
< >
0K Apply Cancel @.
Open for Innovation
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Testing a Workflow Segment: Unit Test

A simple and elegant way to test workflow segments
Capture a workflow segment and save it using Integrated Deployment nodes
Provide the Workflow Executor node with the captured workflow and execute it on the test data
Perform tests on the output

Captured workflow segment

Capture Duplicate Capture |
CSV Reader Workflow Start Row Fiiter RowlD  Column Filter Strings To D W End
Workflow Writer Testfl
= _ L - L4 es ow
B >.> LS o NI o o1 EN 2 > > l .
Workflow Reader
-] e e @ =) ® =) ®
Airiine reviews Start capturing Create id column Convert strings to End capturing o
data preparation workflow segment Write captured e2e.
into workflow Workflow Executor
a workflow Deployed workﬂow
Table Reader
Table Difference
|nput gOIden Apply deployed workflow Checker
to the test sample
table e
Test sample ®
Table Reader Detect the differences

Workflow Duplicate Workflow ) k/

Service Input Row Filter RowlD Column Filter Strings To Document Service Output (2
o
e =
Dn LN > = > éli » L E b_\—‘ba Expected results
e [ ] ) ® [ ] o
o » . . o ° Output golden
Node 911 Create id column Convert strings to Node 912
to documents table

© 2022 KNIME AG. All rights reserved. KNIME



Testing an Entire Workflow: Application Test

Workflow Duplicate Tag Words as Numbers of Positive and Join Sentiment Predictions Workflow
Service Input Row Filter RowlD  Column Filter Strings To Document Positive or Negative = Negative Words per Tweet Calculate Scores and Original Data Service Output
an—;f L e e e 1L = > > > } I > > : } — VE
® \ ® ® @ =] ® & [ &

Create id column Convert strings to /
to documents

Lexicon-based

: ; Testflow Executes callable
Sentiment Analysis
. workflow
Predictor
Call Workflow
Table Reader Service Table Difference
O Checker
B, p—p A P ————»
oo N > #

®

Read real-world tweets
to test the whole applicatior

Exec!'te entire workflow &
Test that the whole application
outputs what is expected
Table Reader

-
Alternative to Workflow e
Reader and WorkﬂOW the output of the application

Executor nodes

Open for Innovation
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Testing a Component: First We Must Share It

To test a component independent B configure..
from what workflows use it, we must Q
share it first =

= Edit Node Description...
=0 New Workflow Annotation

What is a Shared Component?
Components can be saved in your KNIME

o
=]
o

Create Metanode...

workspace for later reuse Create Component... | [T open |
To do this, right-click any Component and Expand
select “Share...” B, [F] setup...

[&] convert to Metanode

Shared Components are read-only instances Rk
of a Component ; gz;y ED_
Public Shared Components are available on 5
the EXAMPLES Server and on KNIME Hub oo W
% Delete ]

Calculate Scores
Calculate Scores Extend Selection... >

> > - > B, Port 1

Component that calculates
sentiment scores of text documents

Shared Component

nnnnnnnnnnnnnnnnn
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Testing a Component

Calculate Scores

Shared component that
> d calculates sentiment
scores of text documents

Table Reader Calculate Scores
H, » >
Input data N »\T""'g;’gﬁg"“ Testflow that checks
Sample of processed > If component calculates
real-world data o0 .
> sentiment scores correctly
Table Reader o
Test that generated
EXpeCted -?-' and :re;argilgi?)rrl\tsss:gecirrect
output O
Golden data
for what is expected as
the output of the component

© 2022 KNIME AG. All rights reserved. KNIME



Executing Multiple Tests in a Single Testflow

The Testflow Configuration node can
be especially useful here
It defines which nodes are expected to fail or

succeed
Use flow variable connections
EoTesm“‘;o to ensure that the nodes to be
nfiguration tested get reset
P
®

The Table Creator nodes will
not be reset if you reset the
Testflow Configuration node

© 2022 KNIME AG. All rights reserved.

Data Processing

Table Difference
® Checker
> ’\>
® » g
Q
Expected to fail
Table Creator
Testflow
Configuration B, These nodes
P = won't be reset
o expected output every time
Data Processing
Table Difference
® » Checker
> ———
Table Creator ® . E}e

Table Creator

2

*

sample input

®
expected output
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Testflow Configuration Node

Data Processing
Table Difference
o Checker

N o S
. > ®
(]

Expected to fail
Table Creator
Testflow -
Configuration EE‘-.: )
P °
- expected output
Data Processing
Table Difference
o Checker
> >\>
Table Creator

: B, 7 ®
2]
. Table Creator
sample input
B
L
expected output

© 2022 KNIME AG. All rights reserved.

Testflow
Dialeg - 3:176 - Testflow Configuration (Right click this testflow) — O * Configuration
Fi —
ile
Workflow settings  Node settings  Flow Variables  Job Manager Selection
Morkflow owner's mail address: | user @provider| com ]
Execution timeout in seconds: 300 -5
Maximum number of hilited rows: - ] ) ) - -
Dialog - 3:176 - Testflow Configuration (Right click this testflow) — O *
Test in streaming mode:
File
Test nodes in components:
Require workflow version: MNone Warkflow settings Mode settings  Flow Variables Job Manager Selection

Log Errors  Log Warnings Log Infos

Add

Log Optional

oK

Apply

Table Reader 3:1 ~
Workflow Reader 3:2

Workflow Executor 3:3

TableDifference Chedker 3:065. T
Try (Variable Ports) 3:179

variable Creator 3:181

ariable to Table Row 3:182

Container Qutput (Table) 3:183

Catch Errors (Var Ports) 3:184

Table Difference Finder 3:185

Workflow Metadata 3:2375

Extract Context Properties 3:2375:0:2159
Variable Creator 3:2375:0:2250
Component Input 3:2375:0:2251
Component Output 3:2375:0:2252

Check that the
nodes execute
OR fail in an
expected way

-1 &
!
"Node is expected to fail
Required error message Fxpected type 'Number (double)' for
v
£

Use the pattern
I .+ 1 toreplace
parts of the messages
that may vary
oK Apply Cancel ©)

Required warning message

A\ Open for Innovation

KNIME



KNIME Testing Framework — JUnit

Browse the results manually
Audit failing nodes or unexpected behavior as well as the failure trace

£ 0412 Parse Contract Vi© =~ "

Testrun Configuration X
A\ 04.2 Parameters_File_Tes Open
A\ 04.3_Orchestration_Testf /S New KNIME Workflow... Select which tests should be run in addition to the standard tests.
M[} C'aptured_d.l.l (% New Workflow Group... Load-save-load instead of load only
b [ Check for deprecated nodes
£ Import KNIME Workflow... [ Test views (open & close)
45 Export KNIME Workflow... [ Test dialogs (load & save)
£~ Deploy to Server... Check log messages
x Del [] Check node messages
elete...
:E [ Allow tests of streaming AP| (needs to be enabled in workflow, too)
Alo  Rename...
D Confi Default timeout (in seconds) |3
7. onfigure...
© Execute.. Cancel

Cancel execution

Reset |
- Mode Monitor B Console g JUnit 23 & 4 a8 4 @ m § =08
Workflow Credentials... S d BE |
A MBDUpdate.01_WIP.new.0412_Parse_Contract_Values_Testflow.assertions_off
Workflow Variables...
Runs: 9/2 B Errors: 0 B Failures: 6 |
[¥ Edit Meta Information...
w 14BDUpdate.01_WIP.new.0412_Parse_Contract_Values_Testflow.assertions_off (7,536 5] = Failure Trace F & 27
g Refresh E node messages (0,000 5) 41 junit.framework. AssertionFailedError: Mode 'Table Difference Checker 0:165" has unexpected error message: E(ecutio.
o =] log messages (0,002 <) at org.knime.testing.core.ng. WorkflowModeMessagesTest.checkSingleNode(WorkflowNodeMessagesTest java: 133)
Copy Location > BE| execute workflow in streaming mede (1,235 5)

at org.knime.testing.core.ng. WorkflowNodeM Test.checkNodeM (WorkflowNodeMessagesTest.java: 1
at org.knime.testing.core.ng. WorkflowModeMessagesTest.run(WorkflowMNodeMessagesTest.java:B1)

at org.knime.testing.core.ng. WorkflowTestSuite.run{WerkflowTestSuite java: 250)

at org.knime.testing.core.ng. WorkflowTestSuite. runTest(WorkflowTestSuite. java: 368)

at org.knime.testing.internal. ui. Testflowl ob. executeTestflow(Testflowl ob java: 173)

Compare

Run as workflow test

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

at org.knime.testing.internal.ui. Testflowlob.run(Testflow)ob.java: 131)

at org.eclipse.core.internal jobs.Worker.run(Werker java:63)

Open for Innovation
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Executing Multiple Testflows Automatically

Call all the testflows and collect their results
Make sure failing nodes in the testflows are captured in Try&Catch nodes

Merge the testflows’ metadata into one report, e.g., pdf

1. Execute the testflows and import their status and metadata

2. Prepare the PDF report. The status of the testflow is 0 in the case of success and 1 in the case of failure. Let's add some colors to the report
and replace these plain numbers with a red and a green square images respectively.

Execute all
testflows in a loop

Date&Time String Manipulation Create File/Folder
Configuration (Variable) Variables
Table Row To Path to String Call Workflow @ e oM, e > iy
List Files/Folders Variable Loop Start (Variable) S.orvlce Column Resorter Loop End v N
Nt =] @ ®
D3 » > Vi@ .@._/L > > 4> >y
Pt = il A ‘-ﬁ» [ Execution date Filename + Create path
° ® ® ® ™ . execution date
Get testflow Iterate over Convert path to string Call testflow Make sure report Concatenate results
names In folder testflow names columns are always Cell Replacer Table Manipulator Table to PDF
Tests in the same order »
Table Reader > lE > > fE > >
&, » ® ® e
G et names of al I L) Replace plain Beautify for Create the
) execution status the report testflow report
E with the color
testflows in a Collect output
dictionary
with images

folder

status of tests

© 2022 KNIME AG. All rights reserved.



Executing Multiple Testflows Automatically: Report

Whether or not

Testflows Repm'f tests p asse d Knime report powered by Birt
"Status" "Testflow" "Failin; ENode " "FailingNodeMessage'| "Execution” "User"
] 01.Testflow_2__Testin|none none 2022-08-05T17:39:26 |alinebessa
01.Testflow_3__Testin|none none 2022-08-05T17:39:26 |alinebessa
01 Testflow 4 Testin|none none 2022-08-05T17:39:26 |alinebessa
01 Testflow 5 Testin|none none 2022-08-05T17:39:27 |alinebessa
01 Testflow_6__Testin| none none 2022-08-05T17:39:27 |alinebessa

What nodes
failed, if any

Report timestamp
Report author

Date: Aug 5,2022 5:39 PM Author: aline bessa 1 of 1

www knime com




Example of Testflow for a Report

Unit test with additional structure for a report

Numbers of Positive and

Tnhl.a Reader Negative Words per Tweet
HEHyr— >
i Variable to Workflow
__— - . \w. e c(.\;::. PEO.-:,:); Table Row Service Output
Workflow Metadata Ports) Sample of processed Checker.
- real-world data > =ﬂ:"o = '—’E
g— L@ -
S ® &
® L Table Reada ® Export s:m Capn;r;ldrﬂgr'na:lon Workﬂur:d e)(et:':::,lml\a status
L’ nurlg::hgg:m;ed neg. and metadata execution
R words are correct
e Variable Creator
®
it i
the output of i..  mponent ®
Testflow Anometive gl case
metadata
Output captured
Try/Catch to information, which can
capture be used by a workflow
information on generating a report
failing nodes

© 2022 KNIME AG. All rights reserved.




Demo



Best Practices for Testing

Keep testflows under a single folder, facilitating their batch execution
You can have more than one folder for different types of tests

A testflow should test one single entity (e.g., a component, a workflow segment)
It can have, however, many unit tests for the same single entity

Create testflows that output useful information
Fail with custom error messages when input validation fails or in other expected scenarios

Test regularly

Components should be testable independently on the workflows that are using
them

nnnnnnnnnnnnnnnnn
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Deploying a Workflow



Automatically Creating a Workflow for Deployment

Lexicon-based sentiment analysis prediction

Assumptions
Once deployed, only one text comes at a time (no need for deduplication)
No ground-truth sentiment is given, so performance scoring is not viable

Data Preprocessing

Tag Words as Numbers of Positive and

Duplicate RowID Column Filter Strings To Document Positive or Negative Negative Words per Tweet C S Join Sentiment P\
CSV Reader Row Filter and Original Data Scorer
= _—— M= > iy > oF > = @ — »> . > >
i | nse [ =] I
: \ ® ® ® ® ® /
® \ @ ) ) / ®
\ Create id column Convert strings to /
Airline reviews | to documents [
\
T
Not necessary for deployment
nnnnnnnnnnnnnnnnn
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Automatically Creating a Workflow for Deployment

Let’'s now use Integrated Deployment to create a workflow for deployment

Data Preprocessing

Tag Words as Numbers of Positive and
Duplicate RowID Column Filter Strings To Document Positive or Negative Negative Words per Tweet Calculate Scores  Join Sentiment Predictions
CSV Reader Row Filter = and Original Data
Pl o 2 EN o >E —— > > ==
[N o S ‘ /- g
R . \ ® ® ® ® ® ? . Scorer
=] L] | ‘\‘ Create id column Convert strings to / »
e —— | \ to documents / / p [} L
| \ / /
[ . ®
| Capture \‘ / [ Capture /
| Workflow Start | /
\ | Workllow End /"y, icow Writer
\ / p ( 4
- W &
=) ® -

This is the segment that
matters for our deployment

nnnnnnnnnnnnnnnnn
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Automatically Creating a Workflow for Deployment

Let’s now use Integrated Deployment to create a workflow for deployment

Workflow Tag Words as Numbers of Positive and Workflow
Service Input RowlD Column Filter Strings To Document Positive or Negative Negative Words per Tweet Calculate Scores  Join Sentiment Predictions Service Output
and Original Data

p&g—-f—— > > i rE B ——— **—f—:D . »B
L ’ - - L © o e -

[ ] ™ o ®
Node 916 \\ Create id column Convert strings to Node 917
. to documents /

,//

Automatically created workflow
for deployment

Annotations do not get captured

nnnnnnnnnnnnnnnnn
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Manually Creating a Workflow for Production

If you captured workflow segments for testing, e.g.:
Segment for data preprocessing
Metanode for word tagging

Metanode for joining original data with sentiment predictions

..You can leverage them and manually create a workflow for deployment

Invoke and execute
workflow segments

Call Workflow Call Workflow Numbers of Positive and Call Workflow
Service Service Negative Words per Tweet Calculate Scores Service
CSV Reader 0 O O
— > > > > > > »-
By i~ —p A P &
es i ! . . /

' | Execute data preparation  Execute word tagging /' Execute result joining

Rez_u:l tweets 'extracted workflow over workflow over workflow over
with the Twitter API extracted tweets extracted tweets extracted tweets and

sentiment predictions

Container Input/Output nodes could
also be manually added to the workflow

© 2022 KNIME AG. All rights reserved.
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Best Practices for Deploying Workflows

Document your workflows properly
Add annotations to give an overview of what the workflow does
Label nodes to highlight what they are used for

Use descriptive names for metanodes and components
Annotation

Deploying Sentiment Analysis Predictive Model - Lexicon Based Approach

This worflow applies the lexicon based approach on new tweets to predict their sentiment. Results can be deployed as a web application or as a web service.

Call Workflow Call Workflow Numbers of Positive and Call Workflow
Service Service Negative Words per Tweet Calculate Scores Service
CSV Reader
. xS > » > > S, €
o I L
000-’ /
- ®» ® @ @ / ®»
= \ Execute data preparation = Execute word tagging /' Execute result joining
Read tweets extracted | workflow over workflow over workflow over
with the Twitter AP | extracted tweets extracted tweets extracted tweets and
\ : sentiment predictions
Node label

© 2022 KNIME AG. All rights reserved.



Best Practices for Deploying Workflows

Do not use local file path types

Explicit references to files in your local machine break when the workflow is deployed to KNIME

Server
Use relative, mountpoint, custom_url, or connected file path types instead

Current mountpoint
Read from: Relative to ’
Current workflow

File: Calls_data.xlsx ¢ Browse... M.

Read from: Mountpoint LOCAL

~

File: /Example Workflows /TheData/Customers /CallsData.xls v Browse... d

Read from: Custom URL

URL: knime://knime.workflow/data/Calls_data.xlsx < Browse... d

© 2022 KNIME AG. All rights reserved.
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Best Practices for Deploying Workflows

Make sure that the key functionalities of your workflow work as expected or falil

gracefully
Test a functionality before deployment to avoid having a broken workflow in production
Add Try/Catch nodes to prevent execution problems in production

Component Input Try (Data Ports) Math Formula Rule Engine Catch Errors  component Output
(Data Ports)
e B g .
4
® ® 2] ® ®
Sentiment score Predict sentiment .
v Dneitive-#Negative)/ based on score
(#Posiu. . "“'anative)

Column Expressions

JE, - Even |f the
= calculation of
& scores breaks, the
alternative data in Component
case of failure:
sentiment scores executes gracefully

were not calculated

nnnnnnnnnnnnnnnnn
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Deploying a Workflow as a Web Application

The workflow is deployed as an application with a Ul that can be accessed
through a web browser running on the client's machine

Data apps in KNIME WebPortal - focus of this course!

Dashboard

Round 1/3 Current Score: 3

Mauritius is correct!

"Guess the Flag” game deployed as a
web application on KNIME WebPortal

© 2022 KNIME AG. All rights reserved.
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Deploying a Workflow as a Web Service

Other workflows or software, which can be in other machines, can interact with
your workflow

Deployment in KNIME Server or KNIME Business Hub

Predictor workflow that is exposed as RESTful web service

Model Reader

Container Tree Ensemble Container
Input (JSON) JSON to Tabl Predictor Columns to JSON Output (JSON)
S Ty | S S

L ] 9] o}
Input from REST call Result of REST call




Session 1. Summary

After this session, you should be able to:
|dentify the different phases of the Data Science Life Cycle
Understand the applications of Integrated Deployment and Workflow Services

|dentify differences and similarities between Integrated Deployment and
Workflow Services

List and use the tools to test Workflows, Components, and Workflow Segments

|dentify the necessary steps to deploy a workflow

nnnnnnnnnnnnnnnnn
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Exercises - Session 1

Exercise 01 - Use integrated deployment techniques to capture segments of a
workflow that builds a lexicon-based sentiment analysis predictor

Exercise 02 - Create a unit test for a component that calculates sentiment scores

Exercise 03 - Automate the execution of different testflows and concatenate their
results into a test report

Exercise 04 - Use workflow services to invoke workflow segments and create a

workflow for deployment

nnnnnnnnnnnnnnnnn
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Open for Innovation

KNIME

Thank You!



Open for Innovation

KNIME

[L3-WP] Productionizing Data Apps
KNIME GmbH



Structure of the Course

Session Topic
Session 1 What happens after the prototype is ready for deployment?
Session 2 Introduction to KNIME Server

Session 3 Deploying WebPortal Data Apps
Session 4 Performance optimization, orchestration, error handling, and KNIME Edge

Session 5 Wrap-up Session

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

. ©2022 KNIME AG. All rights reserved.

Duration

75 min

75 min

75 min

75 min

15 min
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Exercises - Session 1

Exercise 01 - Use integrated deployment techniques to capture segments of a
workflow that builds a lexicon-based sentiment analysis predictor

Exercise 02 - Create a unit test for a component that calculates sentiment scores

Exercise 03 - Automate the execution of different testflows and concatenate their
results into a test report

Exercise 04 - Use workflow services to invoke workflow segments and create a

workflow for deployment

nnnnnnnnnnnnnnnnn
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Learning Objectives
1. Identify the different KNIME Server use
cases and stakeholders

2. Understand the steps to connect and
deploy to KNIME Server

3. Understand how to perform workflow
execution and scheduling in KNIME Server

4. Edit workflows with the Remote Workflow
Editor

5. Modify workflow and directory permissions
and version them



KNIME Server in a Nutshell



Data Science for the Business: Creation & Production

Blend & Transform Consume
Production )
,\EA);%'glre & Creation Data Science Production &'\L/'Jor;';?é
Process P
Validate & Deploy Maintain & Optimize

nnnnnnnnnnnnnnnnn
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KNIME Software - One Ecosystem

Create . Productionize
Gather & Wrangle Model & Visualize Deploy & Manage Consume & Optimize
I gL
— e [ ] Q
== % . % ¥ RO
..... u .. o g

To become
KNIME

Open Source Commercial Business Hub

KNIME Analytics Platform KNIME Server

KNIME KNIME Community Partner KNIME ggiteance as
Extensions Integrations Extensions Extensions WebPortal = Sl



Collaboration Among Multiple Stakeholders

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

o* Model / ML Operations
1

Feeding production systems

IT Operations
Centralized resources / strategies

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

IT Security
Data, applications

© 2022 KNIME AG.-All rights reserved.

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

Application Users — Made to spec
Report Consumers

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

Financial / Risk Oversite
Costs allocation

Compliance officer
Data/model Governance,
traceability, GDPR

nnnnnnnnnnnnnnnnn



Data Science Practice: Teams!

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

© 2022 KNIME AG.-All rights reserved.
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Collaboration across Team Members

Sharable / Reusable / Instantiated Workflows, Components and Collaborative Development

Database Specialists Data Engineers

Data Science Specialists Visualization Specialists

Data Governance _ _
Data Science Generalists

mpload Data and Process Setup Fine-tune Model Parameters or Use Automatic Settings Execution Settings ML Automation Download Models

1. Upload your data / define file path If you selected to fine-tune the model parameters Decide which execution  Model parameters are Compare and inspect

2. Select the target column for the prediction. 1. Define the parameter values used for optimization. environmentyou wantto  automatically optimized and the results of the models
3. Filter columns to exclude from the model 2 Define feature engineering settings use features engineered. and download the

4. Select models and whether to fine-tune the model parameters. Otherwise the settings will be automatically set. desired ones.

Set Model Parameter Set Feature
Settings Engineering Settings|
g S e
Select Models ‘Choose Execution
for A.nlomatic) IF Switch e L [ End IF {or Automatic)
>
§ r
>R Gutomated Modt:.\h (Antomaled Featur > bl
Vs - “|Parameter Settings Engineering Setting -
N » Train and Select Model for
Feature Qualfty Reduce Fields dé v

Validate Models Déwnload (or Automatg)
>

Select Data lect Target r Automatic)] (or Automatic)

Open for Innovation

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




Recoverable Workflows, Backward Compatibility

Workflows, Components and Collaboration Features:

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

DAdmin

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

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

» [Examples

» Tusers

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

Versioned and snapshots
Version comparison

Locked / Encrypted

Reproducible

Guaranteed backward
compatible

\ Snapshots for Workflows/01_Guided_Analytics_for_ML_Automation.knwf 1

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

© 2022 KNIME AG. All rights reserved.

https://www.knime.com/blog/knime-meets-knime-will-they-blend

nnnnnnnnnnnnnnnnn


https://www.knime.com/blog/knime-meets-knime-will-they-blend

Data Science Practice: Multiple Stakeholders’ Needs

Smart Business Users (more than Excel)

% Application Users — Interaction required

Application Users — Made to spec

Report Consumers

nnnnnnnnnnnnnnnnn
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Empower Business Users Appropriately

Delivering reports and output to business users appropriately

Machine Status Monitor Features:
Dashboards with KNIME

Installed (Age) Machine Status by Number of Maintenances D at a Ap pS
s - Reports creation with BIRT

: i 4 . .

] ' ) ; Integration with

Last Maintenance sé & ® i\

st 7 days 3w . Excel
S " Functionality exploitation,
° . 200 400 600 800 1000 200 400 1600 1800 nOt jUSt CSVS
Type e — POWGFB|
Broaching
Drilling Gear Ta.bleau
Qlik

Spotfire

https://www.knime.com/data-apps

nnnnnnnnnnnnnnnnn
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https://www.knime.com/community/continental-nodes-for-knime-xls-formatter

Empower Business Users Appropriately

Guided Analytics for Building Applications

Appropriate levels of Automation & Human Interaction
Depending on task and audience

A KNIME 88

AKN[HE Guided Exploration Dashboard

Guided Exploration

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Features:

Workflows and WebPortal nodes
ey build interactive applications

N e & dashboards
' i KNIME WebPortal manages access

. © 2022 KNIME AG. All rights reserved.
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Data Science Practice: Multiple Stakeholders’ Needs

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

© 2022 KNIME AG.-All rights reserved.
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Flexible Delivery Options: Automate

Automated workflow execution

© 2022 KNIME AG. All rights reserved.

....................

https://docs.knime.com

o

Features:
Scheduled
Triggered
Called (REST / SAAS)
Call actions based on status

View, edit, execute workflows
remotely

nnnnnnnnnnnnnnnnn


https://docs.knime.com/

Data Science Practice: Multiple Stakeholders’ Needs

IT Operations
Centralized resources / strategies

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

IT Security
Data, applications

© 2022 KNIME AG.-All rights reserved.
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Manage Infrastructure & Users
Central Management and Monitoring capabilities

Features:

Client Customizations

- . Custom update sites

e Manage preferences via profiles
o o | Node repository & libraries

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

nnnnnnnnnnnnnnnnn
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Single Sign-on, Integrate with multiple Security protocols

OAUTH, LDAP, AD Integration

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

usage

https://docs.knime.com

nnnnnnnnnnnnnnnnn
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Data Science Practice: Multiple Stakeholders’ Needs

Financial / Risk Oversite

Costs allocation
Compliance officer
Data/model Governance,

traceability, GDPR

nnnnnnnnnnnnnnnnn
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Governance & Compliance

Explainability / Interpretability of models

nnnnnn

Stats » ' Scoring Metrics ROC Curve Fe a,t u r eS :
1

—

nnnnnn —

DDDDDD , T Many Technigues available
. U‘ SHAP
S o A Shapley
Moy~ Thmhddi:::mOm e Partial Dependence / ICE
Conmlon Hoty ot ey rone) SR T Binary Classification Inspector

(Predicted) (predicted) Actuzf @O BT

1 E& Model Interpretability
——_— Components

tivi

Pracision Sansitiv spacificity F-Measura
Metric by Model

0
(Actual)

0.707937

1
(Actual)

eF

a

a

g

)

H
o

z

3

2

333333333333

s 2.6
Predicted Probability

Reset | Apply |« | Close |«

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

nnnnnnnnnnnnnnnnn

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



https://hub.knime.com/knime/spaces/Examples/latest/00_Components/Model%20Interpretability~WMtQn1U91a-xzZY3/
https://hub.knime.com/knime/extensions/org.knime.features.mli/latest

Governance & Compliance

Data or model lineage
The workflow summary is a detailed structured description of a workflow
Workflow structure, node & workflow annotations
Node configuration settings, ports, connections, execution info
Workflow metadata and its execution environment
Plugins Installed at the time of workflow execution

File Edit View Node Help
™ New... KNIME Analytics

Exported in XML or JISON i B & foed 0O
P arse m an u al Iy Z /% 5: Building a Simple Classifier $3
Close All Editors =
Or use Analyze Workflow Summary component TE— , EEEEEEEEE
Afte r p arS | n g This workflow demonstrates how a simj
. /5 Import KNIME Workflow... Task:Predict tha income geoupfrom:c
Data I I n eag e [} Export KNIME Workflow... Find more information on KNIME's Le:
. & 3
Custom log fllgs / reports T imoge (510
Workflow audit B ces Sy
etC . \"j Export Preferences... s::? oaef Dard:;( ;'a: rsszlnﬁ'lg‘.uTshere is
Analyze Workflow & Import Preferences... demographic info and the income
XML Reader Summary garz:&/The file is located in TheData/

Install KNIME Extensions...
Update KNIME...

Workflow Summary Restart

Exit CSV Reader

nnnnnnnnnnnnnnnn
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Feature Overview

In this course you are going to learn about the following
features:

How to create a KNIME Server mountpoint on KNIME Analytics
Platform

How to connect to KNIME Server and deploy workflows

How to execute workflows in KNIME Server, including scheduled ‘ l.
executions

How to monitor workflow executions on KNIME Server ﬁ
How to recover previous runs from executed jobs on KNIME Server o
How to version your workflows on KNIME Server

How to assign permissions to workflows and workflow groups on
KNIME Server

How to deploy workflows as data apps to KNIME Server’s WebPortal

nnnnnnnnnnnnnnnnn
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Same Audience and Features
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Feature Teasers

In this course you are also going to see teasers for some KNIME
Business Hub features:
How to create a KNIME Business Hub mountpoint on KNIME Analytics Platform
How to connect to KNIME Business Hub and deploy workflows
How to execute workflows in KNIME Business Hub
How to deploy workflows as data apps

. ©2022 KNIME AG. All rights reserved.
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Connecting and Deploying
to KNIME Server



Set Up a New Mount Point

Server connections are shown as “mount ~ &fVEseee = =
. y o E|E||q>¢"<}=3|| v E
pOIntS In the KNIME EXplorer' TO add a &knime—sewer—local(admin@http:,";’knimd1G:8G&G;‘tnmee,."ejb]
1 1 . EXAMPLES (knirme-guest@http:/publicserver.knime.org: 20/ tormee/gjb)
new mount point Slmply' %LOCAL (anaqurkfpactEJ e = J
Click the Configure button in the KNIME

Explorer. Configure button
Click New...

Configure a mount point with your details

Preferences (Filtered) u] X
type filter text KNIME Explarer - v -
~ KNIME -
KNIME Explorer Setup mount points for usage in KNIME Explorer view.
List of configured mount points:
Mount/D Mounted Content Mounted Type Mew...
knime-server-local 4= admin@http://knime110:3080... £~ KNIME ServerSpace
EXAMPLES £ knime- quest@http://publicse.. 4~ KNIME Example Server Ee
LOCAL 44 Local Workspace 45 Local Workspace Remove
Up
Dow
Link metanade when defining new template | Prompt v
Restore Defaults Apply
Coce

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

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

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

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

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

and drop or copy and paste

Components

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

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

Deploy to...
4 KNIME Explorer 53 BEEBR 5 @ R=n8 Select the destination workflow group.
> 4 1.knime.com (aline.b i 1.knime. ime/rest) v knime-server-local (knimeadmin@http:/ knimel10:2080/tormee/ejb)
4 p ]
> g}knime-server (aline.bessa@http://3.250.24.49/knime/rest) I:l 2017 - KNIME Spring Summit
> e My-KNIME-Hub (api.hub.knime.com) .
> _455 EXAMPLES (knime@api.hub.knime.com! D Basic KNIME Examples
v 4 LOCAL (Local Workspace) Open (7 data
> [T]Codeless Data Science with KNIM [*7 Examples
> [*]Example Workflows A5 New KNIME Workflow... " Montafon_2017
> LL1—DS KNIME Analytics Platform f 1 New Workflow Group... D OREiIIy
V" [SjLeamathon [ Server Training
v [T]Challenges A5 Import KNIME Workflow... ] TEST.22
> [*Group1_Data_Access_and_ il =
> [“Group2_Training_Evaluation 43 Export KNIME Workflow... A\ 02_Customer_Segmentation_Use_Case
v [*]Group3_Model_Deployment [ el ol LRI s o) A% 02_Topic Detection Analysis_Deployment_Web Portal
> [T1Group3_call_Workflow 9 Delste A% 03. Data Mining - solution
45.00_Group3_Install_All_E A\ configure_usernames_and_passwords_for_knime_server_training_Ber
A\ Group3_Composite_View EE) Rename... KNIME ‘ect
A\ Group3_Export_to_BIRT A -projec
/5 Group3_GET_Request [) config A test 2
- — A Visualation(2)
[\ Group3_Write_Table_Dat L A Visualization(2)(2)
> [Tdata —
> [*Learnathon-Solutions = B
|? Edit Meta Information... < >
£ Node Repository . el ]
S <" Refresh
> 0
> o&Manipulation Copy Location >
> Q views knime://knime-server-local/
> [E% Analytics ;l-o Compare
> SoB
> %%, Other Data Types (% Run as workflow test
> <> Structured Data of Cut [ Reset Workflow(s) before upload
> = Scriptin —
gL [ copy

Open for Innovation
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Inspecting a Workflow from KNIME Server

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

The yellow bar at the top of the editor indicates that this is a temporarily
downloaded server workflow o0 save the temporary cony

after editing it (ctrl+s), you get the
option of deploying it to KNIME
Server, replacing the original copy
KMNIME Analytics Platform

Eile Edit View MNode Help

iO-HE G % v 8 =AROOCDODETRQAASLCOO|($T >
4 KNIME Bxplorer 53 = B | A 2 Googlefnalytics-BlogTrafficAnalysis_ Weekly online A% 0: 03. Data Mining A% 3: 03. Data Mining - sclution 33

5B S| . o o . . .
, Thisis atemporary copy of "knime://knime-server-local/Server Training/Solutions/1. Basic Customer Segmentation/03. Data Mining -

M5 CallsDataxdsx A * Use "Save" to upload it back to its original location the server or "Save As..." to store it in a different location,
B, Cities Long_Lats
- | | d - . .
[ ContractData.co Solution: Data Mining
B, CurrentDetailDal

outputFile

—
iv nutEutFiIE.bct

Some functionalities do not work
on temporary copies (e.g., you
cannot open BIRT reports)

nnnnnnnnnnnnnnnnn
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Teaser!

Ul similar to KNIME Hub

Users collaborate as teams in spaces
(public or private)

Spaces store a team’s files,
components & workflows
Accessible via URL

Each team determines:
Read, write or execute permissions for its
spaces

Execution contexts (e.g., number of cores,
what GPU or CPU) for its spaces’ deployments

KNIME M

e

MyCompanyTeam

Extensions

SSSSSS

Public spaces

Spaces of MyTeam

Chem Models management

22 Manage Team Members
texttexttexttexttexttext

:am membes usemame

Submit

. ©2022 KNIME AG. All rights reserved.
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https://hub.knime.com/

Connecting to KNIME Business Hub

| e

A KNIME Explorer
BBl §

w _.J",{: knirne-ds3-hub (relandburger@api.ds3.hubdev.knime.com?
I

» Rg cpadillas team :
Click to add new

~ 2o Finance Team
v Eg R&D mountpoint

5[] Hub Load Tests
5 [ Medical Product Demand Prediction

A4 KMIME Summit Excel Demo
£ Machine Status Monitor
A4 wi_al_small_data

s 2o knime_admins team

~ 8o Marketing Team

M

|
I

~ B Sales Analysis

A4 daily_parser
5 BB Sales Data Apps

. © 2022 KNIME AG. All rights reserved.

‘ iw e OO © | Ll Mounting a new resource for display in the KNIME Explorer

te from_space A 3010

nporary copy of “knime://EXAMP 6 Please enter a server hostname or address.
As.." to save a permanent copy of|

Please select the type of resource that should be mounted.

type filter text x

~ KNIME
KNIME Explorer
At KMIME ServerSpace
A= KNIME Community Server
A3 KNIME Hub

]

Select “KNIME
Hub” to add a
KNIME Business
Hub mountpoint

Mount ID.

Cancel

ng_and_Wrap

ple_Streamin)

dub

r nestore Defaults

Open for Innovation

KNIME



Deploying to KNIME Business Hub

Moving a workflow to KNIME Business Hub doesn’t mean that it's deployed yet.

KNIME Hub > Marketing Team » Spaces > Customer Segmentation > 017 - WebPortal Customer Segmentation

sz Workf
Customer Segmentation @

[ Clustering | [ kMeans | [ customer segmentation | [ WebPoral | [ Visualization | [ +2

Deployment options

Last edited: Aug 26, 2021 ‘ ,{: Qo G 3 P Copy link [> Run

>
8l Data app
C
Customer Segmentation
This workfiow performs E
1. clustering (k-Means)
2 visualization and labefiing of clusiers L Create data app
3. summary of cluster stats On WebPortal
Display Labeled C
| New Labelling of Cluslers Clusters
- Cluster Visualizafion >
Wite data to File with new Buster labels > 2
>
= L
[] Define Cluster Customer Cluster Labelling Vvisualize i Create schedule
Calls dala Joiner Number To String  Parameters Segmentation Label Cluster Loop End (2 ports) ”“s'e;rfg”'“
< . - e L
W s e > . i~ cluster stats
» iy ne > o S
File Reader L] e L1 kMeans [} L]
Group Loop Start
Hode 159 number of clusters choskeiing rous or Visuglize colect
D % istol input " R Custerin  allcustercenters | e aser
page descriplion Dispiay Cluster s:an;. Plot  with new labels I
Contract data Result - Table of hﬂ \Creale service
g N on Cluster Cluster Centers - -
Data Reading Clustering »
Selection -
Ho of Clusters
Confract Data k-Means PCA Scatler Piot
Operational Data et Caumos Dats Scatter Piot
Cluster Centers Scafter Plot

Open for Innovation
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Deploying to KNIME Business Hub

When deploying a workflow, you can pick its execution context

Open for Innovation

KNIME  Hub

KNIMEHub > DevelopmentTeam > Spaces > test! > 01-WebPortal Custor

o8 Workflow
Customer Segmentation
[ Glustering | [ Kcons | [ Customer segmentation | WebPorta |  Visuslization

Last edited: Aug 26, 2021

Customer Segmentation
This workfiow performs

1 clu (k-Means)

2 visi selfing of clusters
3 summary of cluster stats

Each space can be tied to

multiple execution contexts,

which define what computing

Excel Reader
- o
! Define Cluster Customer
Calls data Joiner Number To String  Parameters Segmentation
L < . o
3> B
File Reader . . . k-Means
. Node 159 number of clusters. dlustering
B» st of input columns.
e page description
Contract data
Parameter Clustering
Selection
No of Clusters —

Input Columns

resources are available for
executing workflows

['Gn WebPortal
Display Labeled
New Labeling of Clusters
r Visualization Py
Whte data to File with new Fiuster iabels >
>
°

Cluster Labelling i
Label Cluster Loop End (2 ports) Uster centers

and
B | custerstas
= > > > >

Group Loop Start
)

>8>

ize
Custerin  all

Scatter Plot labels

Display Cluster y
Result o e ,.
> on Cluster Cluster Centers
< o -

 Plot
Plot
nters Scatter Plot

This workflow performs a customer segmentation by means of clustering k-Means node. The second
part of the workflow implements an interactive wizard on the WebPortal to visualize and label (or write
notes) about the single clusters.

. ©2022 KNIME AG. All rights reserved.

gl Create data app

nterf

Deployment name

Data app - Custorr

Select execution context

Execution Conts

Execution Cont

Workflow ééilons

ctions of the workflow

M enao

tions

Notify via email

Email Condition

® Add more

Cancel Create

Open for Innovation
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and Scheduling



Executing a Workflow on the Server — Remote Execution

Check to reset workflow before
4~ KNIME Explorer $3 HFEBR £E 0 F ® @ Server Execution Options e?(ecutipn. A” nodes are reset
(including File and Database

v f’:ﬁitgzt;“:inscetknime.com (aline.bessa@https://datascience1.knime.com/knime/rest) Execute workflow on server Reader nOdeS, etc.).
> [F700_Data -
v [77]01_General . .
v [“JAnalytics _ If selected, the executed job is
v [*7]01_Predicting_Departure_Delays Resgtbelore/Exscution deleted |mmed|ate|y after
> L‘Templa(es Discard Job after i . d . d
Discard Workflow Job after failed Execution execution, and Is not saved.
> fj Big Data Open > Custom job name (default: workflow name plus execution time) I
> [TICloud Services
> [*]Databases : ‘ )
> [~]Deep Learning Actions | Scheduling options | Configuration options The name of the workflow job as
> E:ztoh Email action | Report action | Call workflow action itis d|5p|ayed in the server view.
[ ython 3 5 5 ..
i Notify upon completion By default this is the name of the
> [*]TimeSeries ©) Show API aeninition Eail . m , Onsuccess  On failur workflow. The execution date is
™~ :
) Flosresr W Eroveres ; : always appended to the name.
> [*704_Admin Yelet
> [7799_Templates s
> [™Ixx_Introducti NIMEandD ience % Sl I
> [*Development o
, :DELOZZ , £ Enter one or multiple email
embedde ¢
s M lEvents addresses (separated by
> [“IKNIMEServer & Refresh commas) to which a notification is
> [JLifeSclences sent after the workflow execution
Partnars Copy Location >

has been finished.
£ Node Repository

4 Permissions... i
> 0
> §&Manipulation ¥ Show Meta Information
> Views Clear all
N V\_%Analytics Disconnect
> =pp E—) Append node messages to notifications
=
> %%, Other Data Types 5?7 Compare Notify if job is discarded due to inactivity
> ¢ Structured Data
> (= Scripting i—ﬂ Copy
> 9y Tools & Services

Cancel [ ok |

Open for Innovation
2022 KNIME AG. All rig reserved.
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Executing a Workflow on the Server — Remote Execution

If the workflow contains a report,

L] ® Server Execution Options )
77777777777777777777777777777777777777777777777777777777777777777777777777 you can select to save it on
KNIME Analytics Platform Execute workflow on server o KNIME Server.
File Edit View Help

| @)

Reset before Execution

*: KNIME EKplDI’Ef &8 = B J Discard Workflow Job after successful Execution By default the name Of the repOrt

¥ - = “‘-L LE ‘ w @ Discard Workflow Job after failed Execution .
Custom job name (default: workflow name plus execution ti~ IS the name Of the WOI’kﬂOW. YOU
v A+ knime-server (marten.pfannenschmidt@https://99.80.232.40/knime/rest) can define a custom report file
: Admin Actions | Scheduling options | Corfiguration options name, If yOU WISh SO.
v -_ Ex_amples Email action | Report action | Call workflow action
| ] Orchestration The selected wokflow does not contain a report!
v [ Reporting _ R _ You can overwrite the report with
. $S$1 = Slmple Reportlng EXEmp'E (Executl Open Custom report file name (default: workflow name) eVery eXe-CutiOn or append a
[ Shared Metanodes ™% New Workflow Group.. timestamp.
™7 Supplementary Data (really only the data)
™7 Test Workflows (add your own for database Deploy to Server... T
"] WebPortal O Execute..

v [ Server Training_Online_Course

p-— snuw Ari definition
Components

Report formats to save

Here you can define the location,

~ :::cises e where you want to store the report
7 Solutions R — on KNIME Server.
~ Use Cases % Show history

™ Users oal Create snapshot

You can select in which formats
the report should be saved.




Executing a Workflow on the Server — Remote Execution

® @ Server Execution Options
4~ KNIME Explorer $3 BFEB &I 2R
Execute workflow on server [»)
v ;: datascience1.knime.com (aline.bessa@https://datascience1.knime.com/knime/rest)
v [*|Demos
> [*]00_Data
v [7]01_General
v [ Analytics Reset before Execution

v "_01_Predicting_Departure_Delays
p-—
> | Templates

01_Analytics '

Custom job name (default: workflow name plus execution time)
[*Big Data Open >

Discard Workflow Job after successful Execution

Discard Workflow Job after failed Execution

>

> [T]Cloud Services
> [*]Databases
>
>

Actions ing options | Confi ion options

[*|Deep Learning

™ 1H20 Email action | Report action | Call workflow action

™Python Call workflows upon completion
o » Ex

L Workflow On success On failure  Edit Addfremove
> [*TimeSeries @ Show API getinition 02.Deploying_Sentiment_P... x "
7]02_WebPortal [ properties... +

>

> [F03_REST

> [*704_Admin

> [*799_Templates

> ["xx_IntroductiontoKNIMEandDataScience Depending on Whether yOUr ]Ob
[*"|Development

[Devops executed successfully or not, you
Ejéiflidda . can configure to run subsequent

[Events
[ KNIMEServer workflows

[*LifeSciences
[*“Partners Copy Location >

&3 Show history

4 Refresh

vV VvYVYVYVv

£+ Node Repository Permissions... i

> g¢yl0

> o&Manipulation ¥ Show Meta Information
> Q Views )

> 9 Analytics Disconnect —
¢ e i ear al
= 8,

> %, Other Data Types 57 Compare

> ¢ Structured Data

>

>

@ Scripting & Copy
9, Tools & Services

concel (D

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

i @ Server Execution Options
4~ KNIME Explorer 5% HEBR $E [ ® p

[_IE

v ﬁ datascience1.knime.com (aline.bessa@https://datascience1.knime.com/knime/rest) Execute workflow on server
v [*Demos
> [*00_Data
v [7]01_General
v [ Analytics
v L01_Predicling_Departure_Deiays
> [ Templates

Repeating jobs can be repeated
after a certain number of minutes,
hours, or days. The latter takes into
account daylight savings, i.e. the
start hour will be the same in winter

Here you can specify the first and
optionally the last execution date of
the scheduled job (in case it's a

efore Execution
Workflow Job after successful Execution

Workflow Job after failed Execution

> []Big Data Open repeating JOb) b name (default: workflow name plus execution time) al’]d summer (eg 1200)
> [T]Cloud Services
> [*]Databases ) - E i ) 4
> [ Deep Learning *ions | Scheduling options | Configuration options
> :HZO ~hedule job
| "1Python
> ™R Firscexecution ([16/2022 S 5i31PM
> [*TimeSeries ©) Show API aeninition i N
> [*]02_WebPortal D Fropertiess Last execution
> [T]03_REST R .
> [04_Admin Executionretries 0 T Here you can set the jobs to run
> [7199_Templates £ Show history Repeat execution only on certain days of the week,
> [T]xx_IntroductiontoKNIMEandDataScience f h h | 5 g
> [*Development © Repeatevery 1 & hours e days of the mont ,oronly in certain
> [Ipevops If the previous job is still running Repeat at fixed start timms months. “Last” means the last day
> bedded g s
N "“:vmenis € when the next execution is Restrict months, days, and times for execution of the month.
> [TIKNIMEServer supposed to start, you can Opt to Days of week | Days of month | Months | Time frame<
> [*LifeSciences Sklp this execution. Monday Tuesday Wednesday
partners Thursday Friday Saturday
£ Node Repository Permissions... i Sty
> 10
5 .‘Z'Manipu,a“on [ show Meta Information
> Q Views' , . i X Skip execution if previous job is still running
> [ Analytics If you don’t configure this tab, the job i Scheduled iob be disabled
> =DB . o
o getS eXchted |mmed|ate|y Next execution at Tue 8/16/22, 6:31 PM chedule JO S Can_ € disable
> %%, Other Data Types
> ¢ Structured Data temporanly'
> ¢ Scripting =] Copy
> 9y Tools & Services .

022 KNIME AG. All rights reserved.

Cancel

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

>
‘ Server Execution Options m] X
ample 3
| Execute workflow on server 0o
Workflow
Configurations Reset before Execution
[ Discard Workflow Job after successful Execution . .
T KNIME Analytics Platform T Multinle Selecti [ Discard Workflow Job after failed Execution Conflguratlon nodes from the
[Fle Edit View Help Iézﬁf?gu:afif:lon T i e (T s el S T ) workflows can be set via execution
A= | dialog to parametrize workflow
| A KNIME Explorer 51 = 0O @ Welcome to KNIME/ = ”_\ Actions | Scheduling options | Configuration options execution
: B BE|$ S v| E
i Blé &l B \\ Here you can change the values of the top level configuration nodes for this jc
v £ knime fannenschmidt@https://99.80.232.40/knime/rest) are changed in a field, the job will be executed using the respective default setting.
[ Admin Department Mote: For arrays each line counts as a value.
v [ Examples i Restore defaults
[ Orchestration String
v [2] Reporting ) R Configuration Operation ID
A 01- Simple Reporting Example (Execut:
- Open >
REST 4 523422
(7] Shared Metanodes ™ New Workflow Group... =
[77] Supplementary Data (really only the data) User
[ Test Workflows (add your own for database DesloctoSepzer [ ]
%] WebPortal Name Surname
w [ Sesver Training Onfine_Course ) GG User
£ Components () snow Ari aerinition
] data L@ Properties... String Department
(] Exercises % Delcte.. Configuration
[ Solutions
[ Use Cases & show history g — | | |Customer Care
™ Users (i Create snapshot
L]
Operation ID
v

Open for Innovation
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Workflow Jobs

Remotely executed workflows are run as Jobs:

A workflow job is a copy of the workflow with
specific settings and data

Jobs are tied to the version from when the job
was created

Orphaned jobs are colored red

Jobs have messages (e.g. successful or
failure)

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

. ©2022 KNIME AG. All rights reserved.

£ KNIME Explorer 52 SR=RES

v [ daria.tombalelli
v [] demo
w % KMNIME_project
1 A one-time schedule
2 % periodic schedule
3 %, successfully executed
w % KNIME_project(2)
4 Eﬁ' not successfully finished
w % KNIME_project(d)
5 h job of overwritten workflow
w % KNIME_project(3)
6 4. executing job
w % KNIME_project(3)
7 =5, orphaned job

||
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Executing Workflows

It is possible to execute workflows in
KNIME Business Hub from KNIME
Analytics Platform

Very similar to the KNIME Server

process

You can choose the execution context for
your workflow

In KNIME Business Hub

Execution context | Execution Context 1 v
Execution Context 1
@ Reset before Exef Execution Context 2 |
(] Discard Workflow Job after successful Execution

[ Discard Workflow Job after failed Execution

Custom job name (default: workflow name plus execution time)

Actions | Scheduling options | Cenfiguration options
Email action | Report action | Call workflow action
] Notify upon completion

Email On success On failure Add/remove

Append node messages to notifications

Notify if job is discarded due to inactivity

0K Cancel

. ©2022 KNIME AG. All rights reserved.
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Remote Workflow Editor



Remote Workflow Editor

Remote Control of Job running on KNIME Server

Capabilities:
Live update of workflow job execution
(executing node and progress)
Execute and cancel execution supported
Add/delete nodes
Change node settings
Inspect data tables / flow variables
JavaScript nodes can show data/views

KNIME Remote Workflow Editor extension

. ©2022 KNIME AG. All rights reserved.

t] KNIME Explorer £3 =

BE & [
v & knime-server (knimeadmin@https://99.80.232.40/knime/rest)
v [*01_Use_Cases
> ﬁm_Guided_Analytics for_ML_Automation

v /A 01_Basic_Customer_Segmentation_Use_Case

> (] Admin Open > Job

> [“data @ in WebPortal
» [ Examples |
v ") Server Trair
» 7] Compon
» " data

> ["|Exercise
» " Solution:
» " Use Cas

wis

dgp

Show workflow messages

(5] Save As Workflow

nnnnnnnnnnnnnnnnn



emote Workflow Editor

@ i N s U TR R B S M R .
] 52 A b2
Thisis  view on the remote job running on KNIME Server (Testzervor master. It refreshes cvery 1000 me.
! b 2 C i v 1 This Is o view on the remota job rurning on KNIME Server (Testsarver-mastsr). It refreshes every 1000 s
Table View Table View
Topic Detection Analysis - Movie Reviews Data Generator RowfFilter (JavaScript) | (JavaScript)
Dislog - 1:4 - Pastiticning - o x > = j==}
Tapic detection extracts relevant information elements fram unstructured text documents and groups them to define a numbe il Q S g 2 .
topics. This workfiow ilustrates how to perform 2 topic detection analysis an movie reviews. e Conhigies. o
° o F
fopic dotocion in MDD revior: Frstpariifon o
Taek. Poriom & topic dotoction in IMDb perition [ ey Node 1 Node 2
Choase sz of frst partibon. h

Data Reading Pre-processing Topic Detection Grouping =r———

Read IMDb reviews from a | - Classic pre-processing of Build a list of topics of the pre-  The GroupBy node canc; Sala Gosarior| e ”
CSYV file. documents: Punctuation processed documents using the  the keywords for the idel - = 85 Alt+F2
The il is located in TheData/ Erasure, Number Fiter. N Chars | Topic-Extractor (Parallel LDA)  topics S, o 1
Socialkedia Filter, Stop Word Fiter, Case  node. Use 4 words for each topic s Node 4
Converter and 8 topics. s
50,000 rows

Double-click the metanade to
see the subworkflow

o Q Interactive View: JavaScript Teble View

Filo Reader {Parsliel LDA) Groupy =
E £33 T ) % Compare Node
g - © Console Qe License
Transformation of s b = Lock/Unlock Nodes..
R e — 4worgs for Gone: oK Apply cnca | [@ E — -
Crez :Date&Time Create Datl

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

Open for Innovation
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Permissions and Versioning



Permissions

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

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

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

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

nnnnnnnnnnnnnnnnn
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Permission Types

Type Workflow

Read Download a workflow job -
including data

Write Overwrite, create snapshots,
and delete workflows

Execute Execute a workflow by creating
a workflow job

© 2022 KNIME AG. All rights reserved.

Workflow Groups Files/Components

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

= Component: use and download

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



Setting Permissions

@ © Server Permissions

]

ﬂ
e

Access rights

Please set the access permissions for the item
"/Users/aline.bessa/Data Apps Course"

[ ] Group and User Permissions

The user owning the item ﬁ.
B 4k
o (T Group and User Permission Editor for the Server Item

i : Modify the table to assign, change, and revoke permission rights.
Permissions on the item

) o [Groups] Users |
Inherit permissions from parent '/Users' . R
Group Read Write Execute Action
. knime X
Read Write  Execute marketing =) X
Owner +
Groups and users Edit Rights...
World
Set permissions recursively
o Everybody else . .
Apply permissions to the selected g | ren - if possible. Cancel ﬁ

cancel (T

Open for Innovation
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Versioning

Possibility of creating a history of items on Server

Create snapshots of workflows, data files, and components. These are stored with
a timestamp and a comment

A KNIME Explorer 532 SN=IR-A] | B

w [ Session 2
[ Components

[ Data

[ Workflow_Segments

A% 01.Deployini =

A% 01.Deployin
w (77 Session 2 - Exer
™7 Component
[ Data
™7 Workflow_5:
A% 01.Deployin
w [ Session 3
™7 Component I?
[ Data
A\ 01.Game_ D= X
A 02 Workflo
A 03.Workflo v [=d
™ Session 3 - Exer ..-_l_l?
™7 Session 4 @
[™7] Session 4 - Exer
B}y MPQA-Opinior &
E_, Tweets.csv
™7 Mested Calls
™7 Private
D Send_Survey_and_

. ©2022 KNIME AG. All rights reserved.

Open

™ New Workflow Group...

Upload to Server or Hub

Execute...

=) Show API definition

Properties...

Delete...

Show history
Create snapshot
Rename...

Reset workflow
Refresh
Copy Location

Permissions...

&) console E: Server Histary 23 EE Qutline Q Node Monitor &g Progress
Snapshots for /Users/emilio.silvestri/L3-WP course/Session 2/01.Deploying_Sentiment_Predictor

Element/Creation date Creator Comment

el Wed 2022-08-17, 11:3%:07h emilio.silvestri Sample Snapshot

When a snapshot is created, it
refers to the version of the
workflow before the new changes
- not to the current workflow

Create snapshot X

Enter a comment for the snapshot:

Sample Snapshot]

Open for Innovation
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KNIME Workflow Difference (1/2)

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

Identifies insertions, deletions, substitutions, and parameter change

44 KNIME Explorer 53

moeles  -B-°

v 7| Compare Example

A 01 Workflow 1 A8 5 02 Workflow2 A\ 6 01.Workflow 1 £ Com pare of LOCAL:/Compare Example/01.Workflow 1 and LOCAL:/Com pare Exam ple/02.Workflow2 53 = O
02.Worlfl N 2w KNIME Worlflow...
\_«J} — A WH H\ Eﬁr o A% Workflow Comparison Q? + || # | x
. Mew Workflow Group...
™7 Data

[ Workflow_Seg 45
A 01.Deploying !

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

LOCAL:/Campare Example/01T.W...
Calculate Scores (2339)

LOCAL:/Campare Example/02.W...
Calculate Scores (2339)

v [] Session 3 e S &% Column Rename (1308) 27 Column Rename (1308)
("] Components A% Call Workflow Service (2400) /A& Call Workflow Service (2400)
| o Delte.. A Call Workflow Service (2401) A Call Workflow Service (2401)
ﬁ painlioray P e A Call Workflow Service (2402) A Call Workflow Service (2402)
A 03Worldlow_§ E  Configure. B Csv Wiriter (2406) B C5V Wiriter (2406)
v [] Session 4 Execute... B, CSV Reader (2403) B8, CSV Reader (2405)
[ Callee_Applica Cancel execution Numbers of Positive and Negi  Numbers of Positive and Megative
] bata Reset

A 01.Sentiment |
A% 02.Sentiment_|

Workflow Credentials...

Cg MNode Settings Comparison

b | X

[ Session 4 - Orche Workflow Variables... Column Renarne (1308) Column Rename (1308)
v [ Exercise Workflows
] Session 1 - Exerci¢ (¥ Edit Meta Information... Name Type Value Name Type Value
~ [ Session 2 - Exercit w Node Settings + Node Settings
o Refresh
[*] Components ~ all_columns sub-config w all_columns sub-config
[ pata fEopyEeeation v 0 sub-config v 0 sub-config
£ Workflow S a  Cor old_column_name string User - Location old_column_name string User - Location
A 01.Deployinc | =7 mpare - - - -
; new_column_name strin Location new_column_name strin Location
A 01 Deploying U a N R ST WaTIOwW tast - - snng - - 9
~ 7] Session 3 - Exercit of Cut G new_column_type int 0 new_column_type int 0
u -+ = .
A\ 01.Game Data B — v 1 sub-config System Node Settings
B Co - i
A5 01.Game Data, = Bl old_column_name string Tweet
[ Session 4 - Exercit Paste Crl+V ;
s - Qrehe = new_column_name string text
ession 4 - Orchestration - Exercise
£ Misc new_column_type int 0
B MPQA-OpinionCarpus-Positive and Negative List.xlsx System Mode Settings

B, Tweets.csv
v [ L3-WP - old folder
] data

[*] Data App Exercise draft

Open for Innovation
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KNIME Workflow Difference (2/2)

B = | o <*i=’€> || "” @ ’EI'E' Compare of knime-server:/00 ServerWebinar/03 workflows/01_CustomerSegn ion_Modell

and LOCAL:/00 ServerWebinar/03_workflows/01_Custom... 52 = O
A datasciencel knime.com (roland burger@https://da A Ha | + |[ = ||:| ®
v 4t knime-server (knimeadmin@https://localhost:3443/ —
~ [T D0_ServerWebinar knime-server/00_ServerWebinar/...  LOCAL:/00_ServerWebinar/03_wo...
(7 01_data 0 Color Manager (101) 0CD|D! Manager (101)
£ 02 models Select Data File (158) Select Data File (158)
v 03—"(‘;:":”"“5 R Display Cluster Result (130)  Display Cluster Result (130)
(- L EaT Define Cluster Parameters (12 Define Cluster Parameters (126)

A5 Workflow Comparison

A\ 02_CustomerSeg New Workflow Group... 5 .
.7, k-Means (138) i k-Means (138)
("] 00_ServerWorkspace ) o
£ Admin Deploy to Server... I PMML Writer (156) - PMML Writer (158)
™7 deployment Execute... [ File Reader (91) [ 3 File Reader (97) . . . -
00 vl Openin WebPora sl Bar Crort Govaseript (159 Highlight differences:
testing

£ testing queue Show AP definition

= Nodes included/excluded

ix ©@

A% KNIME_project Delete... . .
v = Node configurations

4= EXAMPLES (knime-guest@! Rl

v ﬁLOCAL(LocaIWorkspa(e] "’E’ Rename...
v [*7] 00_ServerWebinar Refresh © oo - Settings Comparisen D4 ||:| X

[ 01_date _ Means (138) k-Means (138
< Copy Location

Mame Type Value MName Type Value
~ MNode Settings ~v M JeSettings

Permissions...
f Node Repositary ermission

Q | I: ¥  Show Meta Information nrClusters_Internals sub-config nrClusters_Internals sub-config
U nrClusters int 3 nrilusters int 3
=y 10 Disconnect . . . "
& Manipulation maxNrlterations_Internals sub-config maxNriterations_Internals sub-config
Q Views Q? Compare maxMNrlterations int 99 maxMrlterations int 999
Analytics Run as workFlow test cfgColmns_Internals sub-config cfgColmns_Internals sub-config
= Database . » cfgColmns sub-config » cfgColmns sub-config
%, Other Data Types at enableHilite_Internals sub-config enableHilite_Internals sub-config
<> Structured Data Capy enableHilite boolean false enableHilite boolean false
(= Seripting Paste System Node Settings System MNode Settings

© 2022 KNIME AG. All rights reserved.
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Session 2: Summary

After this session, you should be able to:
|dentify the different KNIME Server use cases and stakeholders

Understand the steps to connect and deploy to KNIME Server

Understand how to perform workflow execution and scheduling in KNIME Server
Edit workflows with the Remote Workflow Editor

Modify workflow and directory permissions and version them

nnnnnnnnnnnnnnnnn
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Exercises



Config Details - Access KNIME Server

KNIME Server address: http://34.207.219.51:8080/knime/

Login credential: firsthame.lastname
Password: knime

. ©2022 KNIME AG. All rights reserved.
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http://34.207.219.51:8080/knime/

Exercises

Exercise 01 - Deploy the workflow group Session 2 - Exercises to the server,
iInside the workflow group yourname.yoursurname

Exercise 02 - Schedule an execution of this workflow (2 minutes later) and send
yourself a notification of successful/unsuccessful execution -- spoiler, it will fail!

Exercise 03 - Open the workflow job on the server, recognize the error, fix it, and
re-deploy the workflow. Create a snapshot when deploying the fixed workflow.

Exercise 04 - Execute the workflow again on the server and check the produced
results.

nnnnnnnnnnnnnnnnn
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Structure of the Course

Session Topic Duration
Session 1 What happens after the prototype is ready for deployment? 75 min
Session 2 Introduction to KNIME Server 75 min
Session 3 Deploying WebPortal Data Apps 75 min
Session 4 Runtime optimization, KNIME Edge, orchestration, and error handling 75 min
Session 5 Wrap-up Session 15 min

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

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

Exercise 01 - Deploy the workflow group Session 2 - Exercises to the server,
Inside the workflow group yourname.yoursurname

Exercise 02 - Schedule an execution of this workflow (2 minutes later) and send
yourself a notification of successful/unsuccessful execution -- spoiler, it will fail!

Exercise 03 - Open the workflow job on the server, recognize the error, fix it, and
re-deploy the workflow. Create a snapshot when deploying the fixed workflow.

Exercise 04 - Execute the workflow again on the server and check the produced
results.

nnnnnnnnnnnnnnnnn

© 2022 KNIME AG. All rights reserved. KNIME



Open for Innovation

KNIME

Session 3
Deploying WebPortal Data Apps



This Course’s Sessions

Production
Data Science
Process
Session 1
Last steps before
deploying a data
science solution
(KNIME Session 2
Analytics Platform) Validate & Deploy Deployment

(e.g., move to
KNIME Server)

Consume

Production

Maintain & Optimize

Session 3
WebPortal Data Apps

Session 4
Performance
optimization

and best practices



Learning Objectives

1. Define the concepts of WebPortal and
Data App

2. ldentify and apply the main WebPortal
functionalities

3. List and use the tools to customize a Data
App

4. Outline the steps to deploy and share a
Data App



Introduction to the
KNIME WebPortal



KNIME WebPortal: Features

KNIME WebPortal is an extension to KNIME Server

Main purpose
Give data science access
to non-experts

Main functionality
Interact with a workflow
“‘without seeing it”

Provides a Web Interface to
List accessible workflows
Execute workflows

Visualize workflow’s Composite Views
as web pages

© 2022 KNIME AG. All rights reserved. 8

A\ KNIME

[> WebPortal

Workflows

03.Game_Data_App =2 03.Workflow_Service_1__Results_Up... 2

03.Workflow_Service_2__Form_Update 2

®
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Refresh: Component Composite View

Multiple JavaScript View nodes can be combined in Components

Selections are transmitted to all other views

Visual = o X
. . - . o B BE Bar Chart B®E —
L] . @ Occurrence Count
idgets enable interactivity 1 o
.
08,0508 °
120 L N g
LIRS A
=1oe . P %° ‘e
% 80 o neg .y
g ® . ot
60 . s 1000
. .
40 ®
2
| -
Parallel 2 & s 100 120 150 160 180 0 166
ICoordinates Plot Night Calls i ” -
Parallel Coordinates Plot ERE 190
. Day Mins Eve Mins Night Mins Intl Mins CustServ C. Day Calls Eve Calls Night Calls Inti Calls
400+ 400+ 400+ 20+ 9 - - 180+ A
/ b 160 160 12
- 350 350 350 ® 8 160 " g
Interactive Range / 1 1y
Component Input Color Manager Slider Filter Widget . Scatter Plot Component Output 0L o N A "
.7.‘__.'—“-__ . N
200
] ] (] (] (] P
150 | >
. BarChart 10|
_;. i
od
]
Reset Apply « Close a

Open for Innovation
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Composite Views: KNIME AP vs KNIME WebPortal

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

gy
Table Row .
User Selection to Variable <

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

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

Woscuar Poperes

KNIME WebPortal E S Executed on KNIME Server
== _—-===-_ . = | Visualized in Browser as Data App

nnnnnnnnnnnnnnnnn
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Refresh: Nodes that appear in the composite view

If it's blue, you get a view!

JavaScript
Views

Widgets Lab Views

Boolean Widget

Bar Chart Bar Chart

j —
4% Node Repository ;' A" Node Repasitory

i 10 ® 2

£+ Node Repository

{3, Worktlow Absiraction,

v (3 Widgets - "
o Input ." Manipulation v )5 JavaScript Views (Labs)
e | L& e 1 Pty
redentials Widg : Bubble Chart (Plotl
[ DatediTime Widget v s JavaScript 45 ; (Pt
G=2 Double Widget Js Generic JavaScript View Js Continuous Error Plot (Plotly)
E ?:e Eh‘oo:aw:get ||I Bar Chart J5 Contour Plot (Plotly)
ile Upload Widget - i
9 Integer Widget = Box Plot Js 20 Density Plot (Plothy)
32 List Box Widget #1 Conditional Box Plot Js Error Bars Plot (Plotly)
3}, Molecule Widget r|;:1 Decision Tree View J5 Line Plot (Platly)
5 Slider Widget
g String Widget i Heatmap J5 Radar Plat (Plothy)
15 Autocomplete Text Widget i Histogram J5 Scatter Plot (Plotly)
~ [™] Selection _ Lift Chart Js 3D Scatter Plot (Plotly)
5@5 Column Filter Widget ; Line Plot Stacked A Ch Plotl
4% Column Selection Widget [~ Hine Flo Js Stacked Area Chart (Plotly)
' Multiple Selection Widget |™ Parallel Coordinates Plot J5 Surface Plot (Plotly)
B+ Nominal Row Filter Widget , Pie/Donut Chart Violin Plet (Plotly)
e X X J5 .
“5 Single Selection Widget I~ ROC Curve J4 Data Explorer
B Value Selection Widget E—
[ Filter | Scatter Plot [, Tagged Document Viewer
¥ Interactive Range Slider Filter Widget | Stacked Area Chart v M KNIME Views (Labs)
ul
By Interactive Value Filter Widget
[ Output % Sunburst Chart llLIL Bar Chart
] File Downlozd Widget Table Editor Line Plot
= Image Output Widget % Table View E
5= Text OQutput Widget =
~ [ Re-execution Tag C_loLId @ Table View
[ Refresh Button Widget 33 Tile View

© 2022 KNIME AG. All r

Improved view
and interactive
configuration

Available in beta in
the KNIME Views
(Labs) extension
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https://kni.me/e/XblED90jBdonqzRg

Access to KNIME WebPortal from the Client

You can start the execution of a workflow on KNIME WebPortal directly from
KNIME Analytics Platform

Right-click on the workflow available in the KNIME Server Mountpoint and click Open in WebPortal

4~ KNIME Explorer 53 HEB & o0a ..’L'\,KN|ME
> !.\:knime-server (knime@http:/flocalhost:8081/knime/rest) D Home > [ 0mos > [302WebPornl > [3 01.Guided Via
~ A datascience 1 knime.com (janina.mothes@https://datascience1.knime.com/knime/rest)
v [Jpemos =2 01_Guided_Visualization
> [T 00_Data

> 701 _General
~ [T02_webPortal
v r__01_Guided_VisuaIization_and_Explnralion
I
A% 02_Guided_Explorati > A as Local Copy
A% 03_Guided_Visualiza e
> [7701_Job_Scheduling
> [T702_Inventory_Optimizat ® dJobs
> [ 03_Customer_Segment;
> [ 04_Patent_Network_An
> [77]05_Customer_Intelligen © Execute...
> [ 06_Price_Benchmarking @ Show API definition
> [*7]07_Recomendation_Eng D Properties...
> []03_REST
> [7704_Admin
> -_\BB_Templates

%% as new Job on Server

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



Access to KNIME WebPortal from the Browser

KNIME WebPortal can
also be accessed
directly in the Browser
with a specific URL

Simply copy the link via
the Share option

iﬁKNlME [> WebPortal ®% Monitoring

[ Home > [JDemos > [ 02 WebPortal > [ 01_Guided_Visualization_and_Exploration > s 01_Guided_Visualization

« 01_Guided_Visualization 2 stare
Notify me when workflow has run
® Run
g o bron . o X
AKNlME [> WebPortal & Monitoring ~ Share
@ Jobs = Home Demos > 02_WebPortal > [ 01_Guided_Visualization_and_Exploration >
& Link <[> Embed code
No jobs available
_— '] £ & - = Share a link to the application.
si; 01_Guided_Visualization
& Link with login required
Copy link
® Run
& Link without login
[ Copy link July 23,2021 at 8:41:48 AM o

(3 Create another link without login

© 2022 KNIME AG. All rights reserved.



WebPortal Data App example



Today’s example

A full web application running on WebPortal, which embeds

A simple guessing game
A feedback form
An interactive dashboard

Game Data App

This workflow builds an interactive data app. Each component represents a page, shown

Refresh button to
update view

sequentially to the user as the workflow gets executed. The behavior of each page can be Call Workflow Service Call Workflow Service Page 4
customized as needed using widgets, refresh button, loops, conditional paths etc.
Update global
results Update global form Da;hbnard
T BT
Page 1 Page 2 Page 3
Welcome Counting Loop Start Play Variable Loop End Form Empty Table Switch
g P Y B ' pty
> > T > > o m» > > 52 Page 4b
O D J L - b Table Row Message: fill
Select image and to Variable the form
names columns
> ®
L) L)

Static page with
widget

Automatic
re-execution

Component in loop

Data collection

"Next" triggers
re-execution

Conditional path

"Back" button for
previous view

022 KNIME AG. All rights reserved.
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Components and WebPortal
Views



WebPortal paging functionality

Component — WebPortal page
A sequence of components generates a sequence of WebPortal pages

You scor: ed 2 points.
8
. In the KNIME
universe this is called
= | e

nnnnnnnnnnnnnnnnn
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Data App Flowchart

Navigation made easy with the Data App Flowchart verified component

> WebPortal G Monitoring 7 Signout [»

X1 Home > [T Users > [ aline.bessa > [7] Data AppsCourse > [ L3-WP > [7] Session3 > ofg 03.Game_Data_App * bid

() 03.Game_Data_App 2022-08-10 12.31.38

Data App Flowchart usage

\ Open for Innovation
//AE KN I M E D . . . - Drag and drop the data app flowchart inside each component

Welcome Dashboard - Define the flowchart by changing the input table

- Customize the appearance via its dialogue

- Make sure it is placed at the top of the composite view via the
™ "Node Usage and Layout”

Table Creator Data App Flowchart
Include it in every
page of the Data App - -
user journey header flowchart
data describing the user

journey in the app

Table “default® -Rows: 4 Spec - Columns: 2 Prop

Row ID S | steps | | active
Row0 Welcome |1
Row1l Play jO
Row2 Form |0
Row3 Dashboard 10

© 2022 KNIME AG. All rights reserved.
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https://kni.me/c/-o_CLuu7-qrfguqE

Component re-execution via the “Next” button

Components in the WebPortal get executed (at least) twice

First time to create the displayed web page
Keep heavy computations
outside the components to avoid
long execution time

Second time when clicking the “Next” button

Refresh button to

Game Data App update view

This workflow builds an interactive data app. Each component represents a page, shown

sequentially fo the user as the workflow gets executed. The behavior of each page can be Call Workflow Service ~al Workflow Service Page 4
customized as needed using widgets, refresh button, loops, conditi | paths etc.
Update global
results Update global form Dashboard
—
o| — >
Page 1 Page 2 / Page 3 /—
Wel Counting Loop Start Pl Variable Loop End / F Empty Table Switch
elcome ounting Loop lay /ariable Loop En Form mpty Tal e;n_«/
> > 3> > oo (i » [ S— » o Page 4b
) 0 0 o 0 iw it
! Table Row Message: fill g . d WII |ng m d I
Selectimage and to Variable the form € ata t U ode
nnnnnnn lumns EI
e | PR—
- ° retraining etc..
[

s Keep only views-related
nodes inside the
component

Data collection

"Next" triggers
re-execution

Conditional path

"Back" button for
previous view

© 2022 KNIME AG. All rights reserved.




Motivations for re-execution

Re-execution enables input collection
The new input can be transmitted to the following page

2. Collect user input

3. Produce new output

First Name Last name s
First name
String Widget
Age Country
v
L] Variable to
Email Address B 1 want to subscribe to the newsletter Last name Merge Variables Table Row Coraponent Output
String Widget 4
e B
®
: [ ] [ ] [ ]
4 05 [ L]
Email
Do you want to tell us more? Integer Widget
& Back (__cancat D Next
T . - e
1. Re-execute this 4. Progress to the next
component page

nnnnnnnnnnnnnnnnn
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Refresh Button Widget

Re-execute downstream nodes
Remain in the same page (unlike the “Next” button)
Get user input (e.g. from widget nodes) and send it downstream

A\ KNIME

Welcome

Your History: Correct Attempts
Choropleth map ~ control Data App Flowchart
Refresh Single Selection N Od es n Ot
Button Widget Widget Table Creator Data App Flowchart CO n n ected tO the ° o
—{]
* flow are not re- Region Fous
[ ] L) L] [ ]
Update map Regién user journey exeCUted
data
Sin, i Attempts to display
Text Output Widget Widget ey Ry
O= E._W Visualizations
2
= Column Selection String Manipulation Update Map
instructions mogde display Column Filter Widget (Variable)
choropleth
L S N
Inject Variables Format Data for = - -
v (Data) Choropleth Map Display wrong or map fitle &Mopleth Map
t attempt d part 1 1 1
v correct altempts secon al
= > | N v p Parameterized with widget values

O ° g
map_title ] L]
first part

1

The values inserted by —-—

. Produce a new output
the user are available

after re-execution

after re-execution

Open for Innovation
© 2022 KNIME AG. All rights reserved.




Widget automatic re-execution

Re-execute downstream nodes o gt~ % |
low Variables Job Manager Selection /_Widget

on input change
No need for a Refresh Button :

Notice the icon on the node
when re-execution is
enabled

ENIME.—D—.—.

Welcome Play Dashboard
e 5y Reader Csvwriter
‘toguess B
L -
Round 1/3 Current Score: 0 . e o m(;’:",ﬂi?;;v vpastematen /SO
- Display the first image: Merge Variables display result Table Ruw -
Output Variabie he
correct-name e———e
.
N Input Variable: current match Input tables:
Make your choice! el correct-name 0id maich resuts
\ guess-name Current match resuts
O raal O ngola O Lthuania R masing-answer
- - - N The current results
- are appenced fhe
I answer s not missing
put vari

quessname
missing-answer

isplay curent score. Calculte from the updated tabe If acive, otherwise.
flom maten_resuts.csv

Table Row

GroupBy toVariable  TextOutputWidget  Component Output
N T i
. = = =
scoreso far detaut0 Display current

for first execution

Open for Innovation

KNIME

© 2022 KNIME AG. All rights reserved.




Repeating page with loops

The same WebPortal page can be
shown several times if the
component is placed between loop

Round 1/3 Current Score: 3
Make your choice!
Portugal @ Mauriti
Page 2 Mauritius is correct!
Counting Loop Start Play Variable Loop End
@
— L . o (vap
L] L] queued
Select image and 7
& Back | Cancel | Next
names columns \ >

The “Next” button is the loop
iterator

nnnnnnnnnnnnnnnnn
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Conditional Views
ANMES—(—8—8

Welcome Play Form Dashboard

Use Switch nodes inside a component
to dynamically activate certain views

Round 1/3 Current Score: -1

Make your choice!

QO zimbabwe @ sSriLanka (O Thailand

Nodes of the other
branches are inactive Sri Lanka is incorrect! Retry

and not shown Text Output Widget

Incorrect
Text Output Widget
\ Open for Innavation
KNIME
i ™ Welcome Dashboard
Rule Engine
Component Input Variable CASE Switch Start Correct CASE SoitchEnd  Component (
4
.0—0 voe—eo |5 e 5| o—— —0. Round 1/3 Current Score: 2
ete . I @ ssr -
L] [ ] ] L] 1
Compare guess 0: incorrect Make your choice!
1: correct O zimbabwe O Srilanks @ Thalland
2: missing answel |
Thailand is correct!
A flow variable selects Olck et o contince
one active branch

Open for Innovation
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Conditional Path and “Back” button

Use Switch nodes in the top-level
workflow to show a different page Aknive B
during data app navigation e

(e Ao e s
e o I
““““““““ I
elsaben rcnter s
pppppp : g |
h T m
Call Workflow Service Page 4
Your History: Wrong Attempts
Update global form Dashboard y
S ° Case non-empty
pll‘—/ » = =
Page 3 table
.Form Empty Table Switch
] » 5 Page 4b

L e Table Row Message: fill
to Variable the form U p [ 1
H

r *

5 5 example@email.com. Is this really your email address?

Please click "Back” in the bottom left corner to go back

Check condition to the form and provide a valid email address
“empty table*
< Back B Del=te this result Close
Navigate to previous —
9 P Case empty table
page

© 2022 KNIME AG. All rights reserved.
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WebPortal features recap

WebPortal paging

Guide through
multiple pages

Data App Flowchart

3 ways for re-execution

Next” button Collect and consume
Refresh Button widget user input

Widgets automatic re-execution

Repeating page with loops
Conditional views Personalize views

and navigation

Conditional paths

© 2022 KNIME AG. All rights reserved.

\\\\\\\

nnnnnnnnnnnnnnnnn



Upload and Download files via
WebPortal



Upload and Download files

So far, user interaction with the Data App limited to clicks and form inputs
How can the user interact with files?

A KNIME H—.—[:]

Dashboard

Welcome Leaderboard Guess distribution
low many times you have guessed before giving the correct answer
Hi i hi d befc jiving th
emilio.silvestri! Nickname G
emilio.silvestri 76
roberto_cadili 16
elisabeth richter 9
philipp_hoelscher 9

Download leaderboard (csv)

Upload a file or use the default dataset
Selectfile ) countries-Tls teble Select ired options and click Your History: Wrong Attempts
Update o refresh the Choropleth

© 2022 KNIME AG. All rights reserved.
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File Upload

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

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

Cr.nponent Input File Upload Widget Component O *out

File Upload

Table Reader
*o— { ]

o E" E

o

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

nnnnnnnnnnnnnnnnn
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Verified Component: Generic File Upload

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

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

Generic File Upload

o

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

nnnnnnnnnnnnnnnnn
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File Download

Variable Creator: create name of file

Create Temp Folder: create temporary folder, which is deleted with reset of
workflow (Pro-Tip: use temporary folder on Server to avoid pile up of files)

Excel Writer: write data into file in temporary folder
File Download Widget: show a download button

File Download
Zomponent Input Widget Component Outpu

&——a &

® o ®
Variable Creator Create Temp Folder Download for WebPortal

V.

—F
o o
Excel Writer

Download File

»

© 2022 KNIME AG. All rights reserved.
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Custom Styling of WebPortal
and Data Apps



Node Usage and Layout

Customize the composite view of a component (i.e., a WebPortal page)
Open a component and click the layout toolbar icon

File Edit Eiéw Mode Help
R AEINCREE (10% v| e pgphreoeas 0000 0EPRQESLCO0O| 4O
45 KNIME Explorer 53 = 8 A 303.GameDatadpp | & 33230- Form 53

BE|l$ S| - B

Ctrl+L

o

Remark: you can’t change the layout of a
shared component from a workflow that = )
uses it. Shared components are read-only 2 ™™ B

Convert to Metanade
Q  Individual Views

] share...

Show Flow Variable Ports

Disconnect the shared component firstor . ..

use the Component editor to edit the A
original shared component = B comtsme

nnnnnnnnnnnnnnnnn
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Composite View Layout

Edit the composite view by
rearranging the single views

Group and organize views into
rows and columns

What produces a “view”?
View nodes
Widget nodes
Nested components

© 2022 KNIME AG. All rights reserved.

MNode Usage and Layout O X
Define a layout for the KNIME WebPortal and the composite view. I. N
Specify theor' 70" ! “_wration nodes for the configuration dialog of the component.

MNode Usage  Composite View Layout | dvanced Composite View Layout  Configuration Dialog Layout

clear layout reset layout

Eb

o |
m} +
. . Data App Fl hart
Views drag into layout =ta Spp Tlowena
Made 312
or click
{all views ai= Lonhin she lavout)
Rows drag into layout
or click
LI
= +
Table View
Mode 367

Show match results.

use legacy mode

Eb
{]

& @ [ "
ta ia| +
Text Output Widget Data Collection Form
Mode 350 Mode 376
[
X User Form
The view of the nested DaaColecion
B orm ow Filter Component Output
component is shown as a N N BB
single view in the parent | s v .
check if email

changed from default

Open for Innovation

KNIME



Node Usage and Advanced Composite View Layout

Mode Usage and Layout m} X MNode Usage and Layout m} X

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

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

Mode Usage  C symposite View Layout  Advanced Composite View Layout  Configuration Dialeg Layout Node Usage Composite View Layout  Advanced Composite View Layout | onfiguration Dialog Layout

1g{ A
2 I'par‘ent_ayout_egacy'.‘iode" : false,
g "rows" : [ {
4 "type" : "row",
"columns™ : [ {
“content” @ [ {
WebPortal / "type" : "nestedlLayout”,
Composite view Component dialog . ':i"wdem" 1 U397
I
Enable/Disable } ]"mthxs 1z
b
Text Output Widget "type” : "row”,
& 1D:350 “cyoiurrns“ : [ {
Instructions “content” : [ {
Ttype” @ “view",
Table View "resizeMethod" : "viewLowestElement”,
267 "uselegacyMode” : false,
Show matchresults "nodeID" "IE7",
"minHeight™ : 2e@e,
"scrolling” : false,
= Data App Flowchart "autoResize” : true,
jun} ID:319pp "sizeHeight™ : true,
"resizeTolerance" : 5,
"sizeWidth" : false
b A
== Data Collection Form “type” : “row”,
ID: 376 "columns” ¢ [ {
"content™ : [ ],
"widthXs" : 1
v

Advanced customization via
JSON. See documentation

Uncheck a view to hide it
from the component

composite view -

I Finish I Cancel

Open for Innovation
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https://docs.knime.com/2020-07/analytics_platform_components_guide/index.html#advanced-layouting

CSS Editor

Create custom CSS styling of JavaScript views and Widgets
The same style can be reused in multiple views

Dialog - 3:323:0:330 - CSS Editor (Table style) - O x
File
C55V‘E"\' Flow Variables Job Manager Selection YO ur matCh resu Its
Prepend existing stylesheet: Round Country Number of attempts Points
/* example style rule */ ~

.knime-title { 1 Estonia 1 3
font-size: 3@px;
font-weight: bold;
text-align: center;
color: #3d3a3g; -4

7 CSs Editor

Showing 1 to 1 of 1 entries

SINT A T

0 .knime-table-info { © ss

11 display: none

e o \Table View Default view CSS-customized view
14  .knime-table-cell {

;E,: text-align: center; Custom CSS

18 .knime-table-header
background-color: #ffd7ee; 2
color: #3d3a39;

) Customized table Your match results

Round Country Number of attempts Points

1 Estonia 1 3

(®) Append new variable: |css-stylesheet

Replace existing variable:

oK Apply Cancel @

Open for Innovation
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CSS Editor usage

1. Define the CSS.
See documentation

3. Provide the flow variable
to the nodes you want to
Dialog - 3:323:0:330 - CSS Editor (Table st - O x CUStomlze

File

C5 E"\' Flow Variables Job Manager <lection

Prepend existing stylesheet:

/* example style rule */ "

-knime-title {
font-size: 3@px;
font-weight: bold;
text-align: center;

color: #3d3a39; o Dialog - 3:323:0:377 - String Widget (Customized widget) - O x
CSS Editor

ST R

} File

10 -knime-table-info { © rss Control Flow Variables  Job Manager Selection
11 display: none
bl [7] defaultval
13 ® Table View efaultialue
14  .knime-table-cell {
15 text-align: center; Custom CSS hideInwizard

s
18 |}
1 87 customcss css-stylesheet
15 .knime-table-header
19 background-color: #ffd7ee; 2 label
2 color: #3d3a39;
21 3 Customized table

| v

4. Open the node
configuration and select the
‘customCSS’ variable

(®) Append new variable: |css-stylesheet

Replace existing variable: 2. Export the CSS as ﬂOW
variable

oK Apply Cancel L) r
Open for Innovation
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https://docs.knime.com/2021-12/analytics_platform_css_guide/index.html#_css_styling_in_knime_analytics_platform_4_2

Theming

Apply a customized theme to the WebPortal (see Documentation)

Admin rights necessary

Default Theme

Customized Theme

Molecular Properties

Molecular Properties

AKNIME  KNIME WebP

7 Homa > <% » B weagoral

T T T ————

Molecular Properties Molecular Properties

asgp

REOS Overview ECS50 Values

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

Open for Innovation

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

Sharing Data Apps



Share link to Data App

A KNIME

~> Share

[> WebPortal @& Monitoring @ Link | <> Embed code

[5 Home > [ users >

[ emilio.silvestri > [ L3-WP course > [ Share a link to the application

S“,: 01 Game_Data_App & Link with login required

{1 Copy link

& Link without login

[ copy link August 15, 2022 at 3:07:14 PM

© 2022 KNIME AG. All rights reserved.

Generate a link to the Data App
directly from the WebPortal

Possibility to generate a link that does
not require user authentication

The links act as access token

Important: use with caution!

Everyone with the link will be able to execute
the workflow.

The jobs started with a token link are
associated to the user who generated the token

nnnnnnnnnnnnnnnnn



Embed Data App

) Embed Data App HTML code in an iframe
l ~ Share on any WebSIte

& Link | Embed code AS W|th ||nkS’ Choose |f IOgln reqUWEd or

Copy this code into a website's HTML code to embed the n Ot
application in a running state

& Embed code with login required

[[] copy code

& Embed code without login

[[] copy code

nnnnnnnnnnnnnnnnn
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Data Apps in KNIME Business Hub

KNIME Hub > Marketing Team > Spaces > Customer Segmentation > 01 - WebPortal Customer Segmentation

slg Workflow

Customer Segmentation @

[ clustering | [ k-Means | [ custamer segmentation | [ webrortal | [ visualization Hil

Last edited: Aug 26, 2021 a{: Wi O3 ¢ Copy link [> Run

Customer Segmentation
This workflow performs

1. clustering (k-Means)

2 visualization and Iabefling of clusiers

3. summary of clusler stals 'en

Display Labeled

- New Labelling of Clusters Clusters
- Cluster Visuglization
Fxcel Reader \White data o File with new Huster labets g ¢
>
L
' Define Cluster Customer Cluster Labelling Vvisuaize Create schedule
Calls data . Joiner Number To String  Parameters Segmentation Label Cluster Loop End (2 ports) ’3|US|3;:§"|°"3

S - ™ | o> o>

S > s r > i~ cluster stats

r tr »E o £ P < G -

File Reader .~ @ . . e . .
Node aleer of claslins Koz Group Loop Start
e umber of o dusterng | TR oop Visualize collect
@ fist of inpul colurmns » 8 Custerin  allluster centers |
Display Cluster Scatter Plot with new labels

Contract data

: g | «)
Result . | Create service
on Cluster Teble of N -

> o Cluster Centers =
Data Reading : Clustering >

Selection .
No of Clusters
Input Columns

k-Means PCA Scalter Plot
Daiz Scalier Piot
fCluster Centers Scatter Plot

Confract Dala
Operational Data

Open for Innovation
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Data Apps in KNIME Business Hub

Open for Innovation

KNIME

Development Team >

Hub

KNIME Hub > Spaces >

s Workf

test1

Customer Segmentation

K-Means |

Clustering

Last edited: Aug 26, 2021

Customer Segmentation

This workflow performs.

1 clustenng (k-Means)

2 visualzation and labelling of clusters
3 summary of cluster stats

Excel Reader

Customer segmentation

WebPortal

Visualization || +2

Define Cluster Customer
Calis data Joiner Number To String  Parameters Segmentation
S > 5> N '
>t 2 > .
File Reader o L - k-Means
- Node 159 number of clusters clustering
[t § e s
page description
Contract data
Data Reading Facaselar Clustering
Selection
Noof Clusters
Contract Data input Columns kMearns
Operational Data

> 01 - WebPortal Customer Segmentation

Deployment options
for data apps

Bn WebPortal
Display Labeled
New Labelling of Clusters Clusters
Cluster
Wnte data to File with new Fluster labels : >
°
visualze

Display Cluster
Result
»
.
»
©

PCA Scattor Plot
Data Scatter Plot
ICluster Centers Scatter Piot

[ > > cluster stats
G,

P °
| JJGrous Loop Start Visuaize collect

Cluster Labelling u
Label Cluster Loop End (2 ports) “/Uste C :“"‘"
an

Clusterin il cluster centers )
" g Scatter Plot  with new labets | | CSV Writer

&
a
oo B

on Cluster Cluster Centers =

This workflow performs a customer segmentation by means of clustering k-Means node. The second
part of the workflow implements an interactive wizard on the WebPortal to visualize and label (or write

notes) about the single clusters.

© 2022 KNIME AG. All rights reserved.

il Create data app

7
@

app to interact with the workflow via a u

Deployment name

Data app - Customer S

Select execution context

B 2
WorkTlow actions

Control basic

f the workflow

s

Notify via email
Email Condition

%

" ® Addmore |

Cancel Create

Open for Innovation
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Data Apps in KNIME Business Hub

MY COMPANY Q. Search workflows, nodes and more. About o

Data Science 3 * Marketing Team *> Deployments

Deployments of Marketing Team

List of deployments. Notice
the two data apps (type of

Marketing Team deployment)
Showing 1-2 of 2 Lastmonth ~ Q
22 Team
Type of deploy... |, Name Workflow Version Date of creation Execution context Status N
M Data app data-apps-Browser us.. ._Browser_usage-data/ Oct. 27, 2022, 00:56 Marketing Default Exe..
Spaces @ . . .
M Data app Data app - Browser us.. .._Browser_usage-data/ Oct. 31,2022, 1510 Marketing Default Exe..
Deployments (e

Each team can
browse its spaces
and deployments

Open for Innovation
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Session 3: Summary

Now you should be able to:
Define the concepts of WebPortal and Data App
ldentify and apply the main WebPortal functionalities
List and use the tools to customize a Data App
Outline the steps to deploy and share a Data App

© 2022 KNIME AG. All rights reserved.
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Exercises

46



Exercises

Exercise 01 — Build a simplified, standalone version of the Game Data App.
Test your knowledge on

CSS customization

The Data App Flowchart verified component

Widgets

Composite View Layout

Conditional path

Deploy the Data App and play on KNIME WebPortal.

© 2022 KNIME AG. All rights reserved.
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[L3-WP] Productionizing Data Apps
KNIME GmbH



Structure of the Course

Session Topic Duration
Session 1 What happens after the prototype is ready for deployment? 75 min
Session 2 Introduction to KNIME Server 75 min
Session 3 Deploying WebPortal Data Apps 75 min
Session 4 Performance Optimization, orchestration, error handling, and KNIME Edge 75 min
Session 5 Wrap-up Session 15 min

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

© 2022 KNIME AG. Al rights reserved. 2
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Exercises Session 3

Exercise 01 — Build a simplified, standalone version of the Game Data App.
Test your knowledge on

CSS customization

The Data App Flowchart verified component

Widgets

Composite View Layout

Conditional path

Deploy the Data App and play on KNIME WebPortal

© 2022 KNIME AG. All rights reserved.
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Session 4

Performance optimization, orchestration,
error handling, and KNIME Edge



This Course’s Sessions

Production
Data Science
Process
Session 1
Last steps before
deploying a data
science solution _
Session 2
Validate & Deploy Deployment

(e.g., move to
KNIME Server)

Consume

Production

Maintain & Optimize

Session 3
WebPortal Data Apps

Session 4
Performance
optimization

and best practices



Learning Objectives
1. List the possible performance
optimization operations

2. Recall and apply the tools for
orchestration offered by KNIME Server

3. ldentify the techniques for error
handling



Performance Optimization



Motivation for Performance Optimization

Will your deployed workflow execute with good performance?

Performance matters for better interactivity (data apps) and to reduce the chances of experiencing
time out issues (e.g., with web services)

Stress test your deployed workflow before going public
Feed it with large amounts of data (e.g., standalone applications)
Simulate interaction with many concurrent users (e.g., data apps)
Simulate interaction with many requests (e.g., web services)

If workflow crashes or takes too long to execute, optimize its performance
Modify the workflow explicitly for better runtime
Move to a better infrastructure (e.g., a bigger KNIME Server instance)

Rely on KNIME Server’s functionalities
Large

volumes o ()
of data & —/

Deployed workflow
taking too long to run



Finding Performance Issues with the Timer Info Node

The Timer Info node allows you to see which nodes in your workflow take the
longest to execute

It helps decide which parts of the workflow could benefit the most from some
optimization

Timer Info H Time to execute each

Decision _OB ’ node (in ms)
Tree Learner Score,-r/

> g e .
| 4
Decision Tree
CSV Reader Partitioning Predictor
V

@
By 3

»
LN Output table - 9:313 - Timer Info

File Edit Hilite Navigation View

Table "default” - Rows: 6  Spec - Columns: 8  Properties  Flow Variables

Row ID J S| Name |L|Execution Time | L| Execution Time since last Reset | L | Execution Time since Start ||| | Nr of Executions since last Reset || | | Nr of Executions s tart || s || S| Cla:
Bl Node 248 Dec T e Predictor 520 520 1003 1 2 9... org.knit
i 55 55 80 1 2 Bm org.knir

e rner 203 203 450 1 2 9... org.knii

37 37 48 1 2 9... org.knit

4 o 4 0 1 9... org.knir

l Node 315 CSV Reader 137 137 137 1 1 9... org.knir

© 2022 KNIME AG. All rights reserved.



Streaming Execution for Better Performance

Standard execution: node-by-node
Node processes all data, finishes, then passes data to next node etc.

Streaming execution: nodes executed concurrently
Each node passes data to the next as soon as it is available, i.e., before node is fully executed
Faster execution, especially for reading/preprocessing data

_‘f MNode Repository ;Q | | @':' |

Advantages v iy 10 v Show Additional Info

vD Read ~  Show Streamable Nodes Only

less 1/0 overhead and faster runtime E e

. B» File Reader (Complex Format) [streamable]
Dlsadvantages @_, CSV Reader [streamable]
. . . . . E_, Line Reader [streamable]
Intermediate results not available since nothing is cached B, Toble Reader [streamzble]
. . . @p ORC Reader [streamable]
Available for a limited number of nodes % Parquet Reader [streamable]
% Read Excel Sheet Names [streamable]
v b Write
_,E CSV Writer [streamable]
% Excel Cell Updater [streamabile]
33 Excel Writer [streamable]
+=| Image Writer (Tablg) [streamable]
_p ORC Writer [streamable]
EC T T S —

nnnnnnnnnnnnnnnnn
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Streaming Execution for Better Performance

Beta feature
Install KNIME Streaming Execution (Beta) extension File

Options Flow Variables Memaory Policy

Enable streaming execution in components

Create Component -> Configure -> Job Manager Simole ireaning y
Selection -> Simple Streaming

Dialeg - 3:2 - Streamed Compenent - O X

Settings for selected job manager

Chunk Size 50 %
Determines the size of a batch that is collected at each node before
itis handed off to the downstream node. Choosing larger values wil
reduce synchronization (and hence yield better runtime), whereas
small values will make sure that less data is in transitimemary.
For ordinary data (consisting only of strings and numbers) larger
values are preferred.

Component Input Data Generator Math Formula Row Filter Component Output
- o 1,458,848 423,409
» .+ - - fs_ll i il j—_l P e “i OK Apply Cancel @
| ] u n u |
do some math
Component Input Data Generator Math Formula Row Filter Component Output
e 2,000,000 711,782
L] ] L] L] L]

do some math

Open for Innovation
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https://kni.me/e/loHjhxP4rTEko_yQ

»Process in Memory* Option

Option for GroupBYy and Pivoting nodes

The “Process in memory” option uses up a lot of memory, but it brings a significative performance
improvement by reducing swaps to disk

GroupBy

—> = >

Manual Aggregation

™ add >>

Available401K
CustomerValueSegment

D Churnscore add all >>

|| Callactivity

S Sentiment Analysis

1 <<

1 SentimentRating remave

|S Products

L] WebActiviy << remove all

Advanced settings

Column naming:  Aggregation method (column name)

Maximum unique values per group 10,000 ©

Dialog - 6:318 - GroupBy

Description  Flow Variables  Job Manager Selection ~ Memory Policy

Pattern Based Type Based

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

Calumn Aggregation (click to change)  Missi... Parameter
1 Mean

Enable hiliting Process in memory

Retain row order

Value delimiter ,

OK - Execute Anply Cancel

Pivoting

Groups

I| Available401K

I | CustomerValueSegment
D| Churnscore

1| CallActivity

S| Sentiment Analysis

| | SentimentRating

S| Products

|1 WebActivity

Dialog - 6:318 - Pivating

| Settings  Description  Flow Variables Job Manager Selection

Pivots  Manual Aggregation

Group column(s)

Memory Policy

Y Filter

> 1] Customerkey

Advanced settings

Column name: ~Pivot name @

name: A

Maximum unique values pergroup 10,000 = Value del

limiter , Process in memory

oK

method (column name) B

Retain row orde

Apply

Sort lexicographically

Enable hiliting

cancel

,Process in memory*“ option

© 2022 KNIME AG. All rights reserved.
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Data Apps: Heavy Computations Outside of Components

Components in the WebPortal get executed (at least) twice
The first time to create the displayed web page, and the second time when one clicks the “Next” button

To optimize performance, keep heavy computations outside of components
e.g., data writing, model training, large data reading

Refresh button to

Game Data App update view

This workflow builds an interactive data app. Each component represents a page, shown
sequentially to the user as the workflow gets executed. The behavior of each page can be Call Workflow Service Call Workflow Service
customized as needed using widgets, refresh button, loops, conditional paths etc

Update global

results Update global form
° u
Page 1 Page 2 B—\/ Page 3 /—
\ i Empty Tableiwﬁy
=

Welcome Counting Loop Start Play Variable ng End
> >z > » e——omr — = Page 4b
s L) L) I L] e

Select image and

names columns \
>

Heavy computations

Static page with Automatic
widget re-execution Data collection Conuuonai paui

"Next" triggers "Back" button for
Component in loop re-execution previous view

nnnnnnnnnnnnnnnnn
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Parallel Chunk Loop Nodes

Parallel Chunk Start node
It splits the input data into equally sized chunks and executes the body in parallel, each processing
one chunk

Parallel Chunk End node
It represents the end of a parallel chunked block. Results from all parallel executions are collected
and concatenated

Install KNIME Parallel Chunk Loop Nodes extension

\‘irlgal Start Row Filter  String Manipulation Virtual End

Workflow segment inside this black is " i~
- - b o e iG]
executed in parallel, leveraging the = B . =
machlne‘s hardware filter entries capitalize

\"irlgal Start Row Filter  String Manipulation Virtual End

2 [ v—-l

Parallel

CSV Reader Chunk Start Row Filter String Manipulation - Parallel Chunk End . Shor o - .
er entries capitalize
H o> G > = P 5] — g
wan E' E. Virtual Start RowFilter  String Manipulation Virtual End
5 )
& 2 B 2 2 e | b—bl
. . . . L ] [ ] [ ] [ ]
read large filter entries capitalize fiter entries capialize
dataset

nnnnnnnnnnnnnnnnn
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Parallel Chunk Loop Nodes

Parallel Chunk Start node

Split the input data table into equal-size chunk
Configure the number of chunks in the configuration dialog

[ ] @ Dialog - 9:316 - Parallel Chunk Start
Chunk Count Settings Flow Variables Job Manager Selection
Parallel
Chunk Start
> © Use automatic chunk count
T Use custom chunk count 12

OK Apply Cancel (?)

© 2022 KNIME AG. All rights reserved.
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Parallel Chunk Loop Nodes

Parallel Chunk End node

Concatenate the rows produced by each parallel execution
Add Chunk index to RowID if the segment in the loop generates tables with repeated RowIDs.

@ @ Dialog - 6:317 - Parallel Chunk End

Chunking Collection Settings Flow Variables >

Parallel Chunk End

R Add Chunk Index to RowlID:

OK Apply Cancel lj )

© 2022 KNIME AG. All rights reserved.
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Parallelize Workflow Services in KNIME Server

Parallelization at his best using

Parallel Chunk Loops
Workflow Services
KNIME Server execution

KNIME Server creates one job for every parallel Workflow Service

Parallel

Call Workflow

\\fzigil Start Service Virtual End
— &
a - = — - -
04 Callee_Deploying w f4 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based
‘Sentiment_Predictor 2 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
42 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
Call Workflow B H i - i -08- 7
Parallel Chunks il Gk Al Wi E& D4.Ca\IeeﬁDaploy\ngisent!mentipred\ctoL 7La<!conﬁased 2022-08-30 14.47.05
[~ a; 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
o == > L ’m a; 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
a | | queues 45 0d.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
ploying

Call Workflow

04 Callee_Deploying
Sentiment_Predictor

Call Workflow

42 04.Callee_Deploying Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
éﬁ 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
24 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.03

. _ Virtual Start Service Virtual End 242 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.03
CSV Reader Chunk S:art Service Parallel Chunk End ‘e - i #5 04.Callee_Deploying_Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05
~P & 04.Callee_Deploying Sentiment_Predictor_-_Lexicon_Based 2022-08-30 14.47.05

2 u queed =

?_'>_>€3>_\\_EA>_>2}'>

L ] L] | queued
Read large dataset Execute nodes 04.Callee_Deploying Concatenate
in parallel _Sentiment_Predictor results

04 Callee_Deploying
_Sentiment_Predictor

Note: Workflow Service

parallelization is possible on
KNIME Server

Open for Innovation

KNIME
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Parallel Chunk Loop Nodes - Example

Serial execution on
KNIME Server:

Call Workflow ~392s
CSV Reader Service Timer Info L
[ ] ] Output table - 1:82 - Timer Info (job)
. O — —
E_’ >\ A ’ File Edit Hilite Navigation View |
“en ’ Table "default”  Spec - Columns: 8  Properties  Flow Variables
e s e Row ID E Name Execution Time L a:ec_ul Execu... m Nr of ... m Nr of ... E NodelD @ Classn...
B Node 81 Call Workflow Service 392604 392604 392604 1 1 39:81 org.knime...
Read large dataset Check how much time (1 Bl Node 82 Timer nfo ? 0 0 0 0 39:82 org.knime...
it takes without para"e"Zi . Node 83 CSV Reader 1114 1114 1114 1 1 39:83 org.knime...
T
Lexicon-based
Sentiment Analysis
workflow
Parallel Call Workflow Timer Info Serial execution on
CSV Reader Chunk Start Service Parallel Chunk End KNIME Server:
r——
, i O ~7/9s
E_. p > < ’\> A p > -‘} > Yo ) Output table - 2:82 - Timer Info (job)
LA
® File Edit Hilite Navigation View
® = ® Table "default”  Spec - Columns: 8  Properties  Flow Variables
Read large dataset Node 86 Node 87 Row ID S| Name Execution Time |L Execuﬂo...l Execu... [ I|Nrof.. [I|Nrof.. [S|NodelD [S]|Classn...
— . Node 81 Call Workf... 79227 79227 215281 1 2 40:81 org.knime...
. Node 82 Timer Info 7 0 0 0 [} 40:82 org.knime...
B Node 85 CSV Reader 329 329 1706 1 2 40:85 org.knime...
. . . Node 86 Parallel C... 819 819 2196 1 2 40:86 org.knime...
For this example, execution B Node 87 Parallel C... 7353 7353 7353 1 1 40:87 org.knime...

in a fraction (~20%) of the time

© 2022 KNIME AG. All rights reserved.
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Scaling Up: Better Infrastucture Also Helps in Performance

Even optimized workflows can crash, or have slow performance, due to poor
infrastructure
E.g., they can be deployed in a machine that cannot handle enough concurrent users or requests

KNIME Server supports "Scale Up”, which usually helps
More powerful infrastructure (e.g., a better cloud instance)

Having all components in a same machine makes communication among them faster and more
reliable

A
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Scaling Out: KNIME Distributed Executors

Distributed executors can also improve the performance of your workflows

Depending on the workflow or on the amounts of data, a single executor in a single machine can
become a bottleneck

Solution: distributed executors in different machines (“Scale Out”)
Disadvantage: overhead from communication across different machines

“Scale Out” is a functionality of KNIME Server Large

A

[ = [+ (=)
il

"
- m. L)
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execution in KNIME Business Hub

KNIME Business Hub in the Organization

IT only allocates seats
& execution cores per team.

Marketing team R&D team CoE Team
Seats allocated by
teams
Read, write or execute Marketing spaces Knowledge sharing Development Knowledge sharing Development
cerdrme by eam B B B B B
Scheduled execution REST API Data App Data App for Data App for REST API for

for Monthly Reporting Leadership Marketing Production
Deployment &

eployment e 5 ; E :
monitoring by team ﬁ/vv @N @M -

. Marketing execution context KNIME expert execution Dev & Test Prod execution
Execution context (8 cores, no GPU) context execution context context
determined by team ' (8 cores, GPU) (4 cores, GPU) (8 cores, GPU)

© 2022 KNIME AG. All rights reserved. iZNIQﬁ E
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Motivation behind Orchestration

A large workflow...

..is difficult to maintain
..is difficult to test
..loads slowly

‘CasE switcn Start [

-

oo caght=0

Update customers data
Data acossa
s Customens
f =
.« >
a \ -
| Emcseipsvean  \CASE putteh Start /| S4nd Eman Oata Anonymization
| bkrecufgraion | oy \ —
| %~ ol \ e
Worniow Metscats _.‘ B 1 Marge vanaoks
L, -® { L] -
| o T | cvmimir e e
- 1 . dfwwisarom  teirecrgrso
|
Data iscsm
Europs Customars
el — ! btern
—a »
- \ 1
Eweursroam  \CASE Seien Start | Sénd Eman |
bokrecorfgrman A
> |
—olH.— 1
& \ .
*p _rror_caxfe=0 | Moty e |
b _errar_cought = | freprmitie I
{p—— !
Laging ETL Customsns | ETL Customsrs
Log Updats Logupants
ETL Customers Log g :.
Demeriptions L]
1)
&
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_orrer_canpus 1

Ostadise Updsts
L
\ L
SndBmal  Exsesipsresn
before configurasion
B o
.
Nty e
s
| eemn
|
ETL Customsrs
Log Updsts

bemn_geecr_caxpis 1

..combines many processes and purposes in one

'm"!mnam.' Send Emas
-
*l_!f—\ —

o et gtz Natlyhe

remanrn e
| persan

Aggregate usage statistics

b VaiE
m

{ L

| ™

Eecugrsrern |

Exscutn g sroan |

| Gscesgrawuan | |
T (s s start Sang Bmar ™ TR chgg puon start gengEman T TIRET ouee pton start gargpman S SRS 'o;lxﬁmm sand Emat
"~ | - -— } .
- . - { . Ia - ®
._!:. o K3 u_!:. o - c‘l_.. o 3 | -‘I'-. o 8
. . . . . o . .
o _cagpt=0  Nokly Pe _ror_caxpe=0  Nesty #w [ oo cagri=0  Meostyme | srocague0 Hoityrm
T e 1 respmitie Tera_cage= | remtie | Zrva_cagin= 1 remoitie | v canpt= 1 repotie
| fresir fresen | proson oren
|
|
| |
|
ELT Usags ELT Usags ELT Unags ELT Unags
Log Upasts Log Upasts Log Upasts Log Upasts
— k| h | k| k|
Descripions . . s .
[H F =
o

Open for Innovation

KNIME




Orchestration

Create modular workflows

Split workflows that perform different
processes (callee workflows) and
orchestration workflow (caller)

Callee can get data from and expose
data to a caller

Call and orchestrate in the caller
workflow
Execute in parallel or setup
workflow dependencies or
cascades

Classic approach:
one workflow call the other
pieces

© 2022 KNIME AG. All rights reserved.

Workflow Workfiow
Table Reader Service Input Data Preparation Service Output
Calee . @b
[ ] [ ] [ ] [ ]
Example Actual Prepared data
customer data US customer data US (=entto the caller)
{optional) (received from the caller)
Data Access Data Preparation
Call Workflow
GET Request Service
Caller

Amazon

> O
= — | L r—
® ®
Raw US Call Concatenate
customers data US Customers ol

Data Preparation P p—

workflow —ras
Call Workflow -
Service

Authentication Amazon $3 Connector CSV Reader
O
A= ...‘!EL = l_?_, — A
[ ] ° ]
Raw EU Call

customers data EU Customers

Data Preparation

workflow

Workflow Workflow
C al I ee Table Reader Service Input Data Preparation Service Output

> I <

L ] L ] L ] L ]
Example Actual Prepared data
customer data EU customer data EU (senttothe caller)
{optional) (received from the caller)




Orchestration Example

Collect user feedback via WebPortal Data App
Get the sentiment of the feedback (positive, negative, neutral)
Generate a daily report with the latest feedback

First Name Last name
‘ first name last name ‘
Age Country
KNIME Report Knime report powered by Birt
25 Albania v ‘
"first- "email” rate” "feedback” "email_allowed"
Prediction"
" - negative Steve Rogers the_captain@emz I'll leave m: no
Email Address M | want to subscribe to the newsletter o o ~copaing negative 4
feedback and
example@email.com positive Peter Parker | really like the  |yes
lexperience. Well
done!
negative Bruce Banner ca| Such a bad yes
L ) R _ game. | will
From 1 to 5, how much would your recommend our game to 2 O3 O4 [ - I3 never play again.
a friend? neutral Natasha Romanoff w_black@email.c The interface  |yes
has some flaws
and is not
perfect, but the
- [game is overall
Do you want to tell us more? Please provide your information and a valid email address. nice.

© 2022 KNIME AG. All rights reserved.

Then click Next to access the global game statistics.




Orchestration Example

Data collection

. 01. Form Data App Workflow
Collect user feedback via Service
- interactive form

A

Workflow Service 1
Form update
Save new form entries

+ 2 04. Email
+ A3 unsubscribers update
=N Update list file

Data analysis

02. Feedback Analyzer
Calculate sentiment of

the latest feedback

Workflow

Scheduling Workflow Service 2
Sentiment Predictor
Calculate one sentiment

© 2022 KNIME AG. All rights reserved.

w

Advanced approach:
Orchestrate leveraging
KNIME Server tools

Report

- X

03. Generate Daily
Recap Report
Pdf with latest feedback

¥

Call Workflow
Action

Workflow
Configuration




Workflow Service

Delegate operations to external
workflow

Enhance modularization
Enable workflow dependencies
Can introduce parallel execution

In our example:
- Delegate writing operation of

collected data
-  Get sentiment of one feedback

© 2022 KNIME AG. All rights reserved.

01.Form Data App i
This workflow builds a one page data app containing a form that collects user information and Executed by:
feedback. USER INTERACTION
The data are then sent to a workflow service that takes care of saving it on a shared file. (WebPortal)

Show message according to
success flag
Falure message

Workflow Service to write the
user feedback. Get a success
flag after the execution

L)
n Call Workflow
Form Service CASE Switch Start
® |5
-te Success message
a
L)
cf

Form Page to collect user
feedback

Data Collectio

JR——

e

Output success flag

Input Table \Control Execution via Try-Catch block Success flag
Workflow Append entry Catch Errors Worklow
Table Reader Service Input Try (Data Ports) to form.cav v.mn: Creator (Var Ports) Service Output
(] ) . H—
, - r
& ' g 3 | B a2
o © ° @ ° .
. o send success flag
sl table success Ny

Variable Creator

L

success=0
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Workflow Scheduling

Server Execution Options O X

Execute a workflow on the KNIME Excute workflow on server o
Server at a specified time/interval

Reset before Execution

E n ab I e au to m atl O n [ Discard Workflow Job after successful Execution

[ Discard Workflow Job after failed Execution

Custem job name (default workflow name plus execution time)

Action | Scheduling options | Zonfiguration opt\uns‘

[] Schedule job

Call workflow within Try-Catch block Log new feedback

Call Worktion CatchErrors First execution ‘1?f0&f2022 B~ H19:CO = |
Colmnfiter | Try(Dataports)  Colamn Resame Sorvice Column Renam  (Data Ports) Cotumn Fiter csvwer
ey .——...f. S A ":’:E“"f "t .,—.H [ Last execution ‘1?-’”- /20 |15:5:' 5 |
/ ] L ] ll ] - - " L \ ] -
e | meroutemety rename fesciack  SemimentPreddor tenams et Remove columns appendln .
esv o | ensmentPrectin | ioted o feedsack few_entries cau Execution retries
> Cconstant \ Append sentiment to form csv .
2 g \ Vaine Columa ! | Repeat execution
. ~ . \
read cument 1 newleedback | PR | Tabla Manipulator 5V Writer =
e 2 lodbach i smimenth . \ e (®) Repeat every |1 2 days v
‘ o B -
\ Sentiment Predidion ¥ - - O Repeat at fixed start times
\ ncass oftaurs
Remowe cohrmns averamite

and concatenaie form cay Restrict months, days, and times for execution

Days of week | Days of month ‘ Months| Time frames
Monday [ Tuesday [/] Wednesday

[] Thursday Friday Saturday
Sunday

I n O u r exam p I e: [ Skip execution if previous job is still running

[[] Disable schedule

- Once a day, append sentiment to st sction s e 17/05/202 1200
the latest feedback

Open for Innovation
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Workflow Configuration

Configuration nodes in the top-level workflow enable workflow configuration

g >
o Server Execution Options o x
ample 32
Execute workflow on server (]
Workflow
Configurations Reset before Execution

[ Discard Workflow Job after successful Execution

. ) [ Discard Workflow Job after failed Execution
Multiple Selection

A Custom job name (default: workflow name plus execution time)
Configuration

= F\ Actions | Scheduling options Configuration options
.

.| | Here you n change the valuesof tn to evelconfiguration odes for the . Ifrovalues
are changed in a field, the job will bz executed using the respective default settings

Department Note: For arrays each line counts as a value. . .
String Restoredefas Example application
Configuration Operation ID Change the behaVior
=g == of a workflow upon
. execution, no need to
User .
swing = open it
Configuration
= —— | Ezmer Care
L]
Operation ID

Open for Innovation
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Call Workflow Action

Server Execution Options a >

Trigger the execution of
another workflow after this
one is completed (only

[ Discard Workflow Job after successful Execution
[ Discard Workflow Job after failed Execution
e rve r Custom job name (default: workflow name plus execution time)

E nab I e Se u e nti al Actions | Scheduling options‘ Configuration opt\cmsl
q Frnail action | Renort actinn | Call workflow action

Execute workflow on server ]

Workflow Action X

: Call workflows upon completion
execution prp—— °
Workflow On success Onfailure  Edit  Add/remove
03.Generate_Daily_Recap._. b Va

Waorkflow path

Decide what to execute * e e
neXt In case Of Execute on failure
success/failure and/or on success

Edit configuration
for each workflow

Email Onsuccess  Onfailure  Add/remove

In our example:
- Generate report after calculating
sentiment feedback

Clear all

Append node messages to notifications

Notify if job is discarded due to inactivity

Open for Innovation
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The Wait... node

The Wait... node allows pausing the execution of the workflow

Until a specified time
For a time interval
Until file creation, modification or deletion

Powerful to model execution dependencies

hese parameters can be 'Wait for updated data
iconfigured when executing Before generating the report, make sure that the list of email unsubscribers has been updated today.
he workflow from the server Therefore, check the email_unsubscribers.csv file metadata and
(Configuration Options panel) - If updated within the last 5 minutes, go on with the execution.
ntoger - If not updated within the last 5 minutes, wait X seconds and check again
Configuration Counting Loop Start Fill'lasl edit CASE Switch Start CASE Switch End Variable Loop.E‘nd<
A——————o

ol @

’_f ' . |
Wait...

L ]

@

e e T 0—/_ s e— o
(] ® - »
max attempls
Integer List Files/Folders
Configuration |EI=

i ®
. filter file path to
waiting time (sec) ! d

In our example:
- Wait for data updated by an
external department

nnnnnnnnnnnnnnnnn
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Handling Errors

Data App fails if just one node fails

(Non-expert) end users run into abrupt
interruption of Data App execution

WebPortal Monitoring

[ Home » [Jusers > [ emiliossilvestri > soff Try-Catch_fail_upload >

(®) Try-Cateh._fail_upload 2022-08-24 14.49.26

A Workflow not executed ~

ERROR Table Validator 45:370:0:371: Execute failed: Validation failed: Column: ‘country’ causes
validation issue: ‘COLUMN_NOT_CONTAINED'. Detailed information: Column ‘country’ is missing

Try & catch nodes let us
Continue the execution
Nicely notify the user about the error
Report failure

© 2022 KNIME AG. All rights reserved.

File Upload Widget Tabl.e Reader
B &
L ] L ]
upload read

custom dataset custom dataset able structure

Try (Variable Catch Errors
File Upload Widget Ports) Tahl: Reader Table Validator (Data Ports)
’ P -
—0 *— ﬁ_, | N E’
.. ) 3 P
(] [ ] ) [ X} ]
upload read check
custom dataset custom dataset table structure

Table Reader
iid

—+
.

rea defaut Execution
continues
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Notify the user

Inform the user about the error
Useful if the user can solve the error e.g. by changing input

WebPortal Monitoring 7 Signout

[J Home > [JuUsers > [ emiliosilvestri > s{g Try-Catch example > =7

(® Try-Catch example 2022-08-24 15.17.52

Upload dataset

Try (Variable Catch Errors You have uploaded an invalid file.
File Upload Widget Ports) Table Reader Table Validator (Data Ports) Upload a valid one or continue to use the
Selectfile  flag_wrong.table default dataset
o B
L ]
upluad read check
custom dataset custom dataset table structure
Table Reader CASE Switch Start  Text Output Widget
) 1
= . 1= 0—/—0=
Et i
[ ] [ ] [ ]
read default top: no errors Prompt error
dataset bottom: errors Re me m ber
conditional
Views

Open for Innovation
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Reporting Failures

Inform responsible people about a failure

Dialog - 3:2128 - Send Email (Notify the) - m] x
File

Mail Attachments Mail Host (SMTP)  Flow Variables Job Manager Selection

GET Request JSON to Table

To: ‘ redpient@provider. com o |

> ‘ > i g cc: ‘
Catch Errors ‘
\

Try (Data Ports) ® ° (Data Ports) e

Get the JSON Parse > »>
— »
' »ﬂo
]

Excel Reader ® CASE Switch Start Send Email
5| RowiD #||pear Recipient,

® [ [5%] 750N _Schema
| ® I'—‘; —ONSl ] |57 Faiinghiode The workflow failed to execute.
e sse O 57| FalinghodeMessage

Reply To:

Subject:  [Failure to execute “|

® ® o FailinghodeStackTrace
[i] _error_caught Dialog - 3:15 - Message Slack User — O b
Alternative data top: no errors "GET Request failed” | || ortextworkfon.name File

: || context.workfiow.user
bottom: errors tmestanp,start

knime. workspace v Options  Advanced Flow Variables Job Manager Selection  Memory Policy

OAuth token |token

Alternative nodes

User to send message to |user|

Message to send

Message Slack .
GET Redquest failed ...

Message Slack User channel
> %% > > %% >
=] <]

Fail on error

oK Apply Cancel @

Open for Innovation
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Errors in Workflow Services
Dealing with Workflow Services, errors can be handled at different levels

Success flag
In the callee workflow
(i.e. the service)

Input Table Control Execution via Try-Catch block v::riage(:reator Output success flag

v,
+
Workflow Catch Errors RILELED
Service Input Try (Data Ports)  CSV Witer (Var Ports) Service Quiput
success=1 Y

: " o

o
° ® [ X} Variable Creator ® u

form table append entry send success flag

1o form.csv vy 1o caller workflow

[]
success=0

Call workflow within Try-Catch block

Call Workflow
Service

Catch Errors
Try (Data Port: Data Port:
In the caller workflow vOasPary [ @0 Omr 5’

' Constant
[ ]

Value Column [ [ ]

> >

Add unknown Sentiment Prediction

The choice depends on the use case

Open for Innovation
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Handling Errors with Retries and Delay

Setup retries with delay

PostgreSQL
Connector

Provide number
of retries and
ending condition

()
. Try(Variable - Catch Errors
Ports) el (Data Ports)

&

Recursive Recursi:e Loop End
Loop Start ' ~ S
. Rule Engine —>u
v & Table Reader CASE Switch Start CASE Switch End Variable [+
o) Try to connect End of 2 ® s 1B | Endifoperation
Repeat untill success to the database = Try/Catch block ® | Wait... .":ol 4 O = was successful or
Al .\— - - if maximum number
number of retrials o M of retrials is reached
Alternative 0 > failure success == end the loop
1> success o otherwise continue
Delay
next trial

Proceed in the case of success

Delay otherwise

© 2022 KNIME AG. All rights reserved.

Alternative nodes

Variable Condition

Counting Loop Start Loop End
»

> I » > (va
[

=} )
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Handling Errors with Retries on the KNIME Server

Setup several retries when scheduling on KNIME Server

Server Execution Options a x
: Execute workflow on server O
A\ Web_Service
£ We Open >
™% New Workflow Group... )
: [ Reset before Execution
Dep!oy to Server... [] Discard Workflow Job after successful Execution
[ Discard Workflow Job after failed Execution
o Execute... Custom job name (default: workflow name plus execution time)
) Show API definition |
q Properties... Actions | Scheduling options | Configuration options
[ Schedule job
& noiao
First exscution ||}?,-"IZ,-‘2|JZ‘I @~ | |1 5:56 e|
Last execution [07/12/2021 |[1s:s6 3
Execution retries
[JRepeat execution

Mo next execution

nnnnnnnnnnnnnnnnn
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KNIME Edge: a KNIME Server Extension

Decentralised Kubernetes cluster to:
Run workflows needing:
High request throughput capability
Low and constant latency
Scaling on demand

To stay close to production where data is
produced

While using KNIME Server as a control
plane for:

Monitoring and management
Rolling updates with no downtime
Rolling updates to many, concurrent users

Replicate deployments across
geographical regions

© 2022 KNIME AG. All rights reserved.

KNIME
Server

Web
Application
API
Calls
Factory
Application
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Deploying a KNIME Inference Workflow

Create a workflow in KNIME and deploy to Server
Edge(s) poll Server for inference workflows

Edge deploys workflows at scale with an API Endpoint
Applications use endpoint to invoke inference workflows

KNIME Server KNIME Edge

deploys ..
==; = <= deploys olls Endpoint
=i E Lepoys | <Pols | server __ Edge p
= = Adapter Operator )
il == stores -

stores pulls

L5

nnnnnnnnnnnnnnnnn
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Session 4: Summary

Now you should be able to:
List the possible performance optimization operations
Recall and apply the tools for orchestration offered by KNIME Server
|dentify the techniques for error handling

© 2022 KNIME AG. All rights reserved.
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Exercises

Exercise 01 - Use the Parallel Chunk Loop nodes to execute a lexicon-based

sentiment predictor in parallel on KNIME Server

Exercise 02 - Move the workflows to production by deploying on the KNIME
Server and configuring execution dependencies. Practice workflow scheduling,
call workflow actions and workflow configuration execution.
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