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Overview

* Extension points in general
* Extension point development
* KNIME extension points



Why Extension Points?

Modularity
Re-usability
Reduce coupling and increase cohesion

Dynamic
Classloading
Documentation
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Eclipse Building Blocks

* Eclipse is itself a big box of plug-ins

/ Eclipse Platform

EWT
MNew Tool
ﬁﬂ
Workspa
*\-[\few Tool j
) \)n ; \}_\}

Platform Runtime By
" .

\
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odes extension Point -
1+ org.knime.base £ = 0
%= Extensions QO L@
All Extensions lﬂz = Extension Element Details
Define extensions for this plug-in in the following section. Set the properties of "node”. Required fields are dencted by ",
type filter text id*: org.knime.base.node.io.filereader.FileReaderNodeFactory
<= erg.knime.workbench.repository.nodes it factory-class™  ase.ncde.io.filereader FileReaderModeFactory
org.knime.base.nodeminesmote.SmoteModeR| | _
org.knime.base.node.io filereader.FileReaderMo: category-path:  /fio/read
org.knime.base.nodeviz.property.color.Colorh; after |
org.knimebase node.viz.property.size.SizeMana
org.knime.base.nodeviz.property.shape. Shapeh expert-flag: [ T]
org.knime.basenodeviz.property.color.ColorAg
org.knimebasenodeviz.property.size Sizefppe

org.knime.base.nodeviz.property.shape.Shaped
org.knime.base.node.viz.table. TableModeFactor
org.knime.base.node.minescorer.scorer.Accura
org.knime.base.node.preproc.binner.BinnerMod
org.knime.base.node.preproc.binnerdictionany. |
org.knime.base.node.util.cache.CacheModeFact

=) el ) = = [ E = E E E EEE

ora.knime.base.node.mine.cluster.kmeans.Clust ™
1| 1] 3

Overview | Dependencies | Runtime | Extensions | Extension Points | Build | MANIFEST.MF | pluginaxml | build.properties
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Extension Point Development -~

* Declared in plugin.xml

dL urg..kn.i.me.wu-rkbench.repusitm‘hﬁﬂ =
-9 Extension Points [ org.knimeworkbench.repositony/pluginzml ] G ﬁ & @
All Extension Points Extension Point Details
Edit extension points defined by this plug-in in the Set the properties of the selected extension point.
following section.
e ID: nDdES
—linedes; Add...

M ! Mod
=il categories ame ocE

=i metancde Schema:  schema/Mode.exsd

=i registeredFileExtensions
=i nodesets

I%l Show extension point description

-@ Open extenzion point schema

7 Find references

Overview | Dependencies | Runtime | Extensiong | Extension Points Fuild MAMNIFEST.MF | plugin.xml | build.properties
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Extension Point Development -

)
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* Declared in plugin.xml

dL urg..kni.me.wu-rkbench.repusitmbﬁﬂ =
-9 Extension Points [u:urg.k:nimE.wu:urkhench.repnsitnr}-'_:’pIugin.xml ] G ﬁ & @
All Extension Points Extension Point Details
Edit extension points defined by this plug-in in the Set the properties of the selected extension point.
following section.
e ID: nDdES
={inodes! Add...
Mame: Maode

=il categories
=i metancde Schema:  schema/Mode.exsd Browse... |

=i registeredFileExtensions
=i nodesets

I%l Show extension point description

-@ Open extenzion point schema

7 Find references

Overview | Dependencies | Runtime | Extensiong | Extension Points Fuild MAMNIFEST.MF | plugin.xml | build.properties
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Extension Point Definition —

-5] Mode.exsd @2

Node

Preview Reference Document (7)

General Information Schema Inclusions

This section describes general information about this schema. Specify schemas to be included with this schema.

Plug-inID: org.knimeworkbench.repository Add...
Point ID: node Remowve
Point Name:  Node

Documentation

Select the section from the list and enter text in the editor below. This text will be used to compose the reference HTML docurment for this extension point. Use HTRML
tags where needed.

£ Description | = Since| = Examples | £ APl Information | & Supplied Implementation | & Copyright

Thi= extension point can be used to plug new ENIME Nodes into the repository.

Chverview | Defintion | Source
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Extension Point Definition
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“I1] Node.exsd 53

Node Preview Reference Document (7)
Extension Point Elements = Attribute Details
Specify the XML elements and attributes which are allowed in this extension Properties for the "id" attribute.
point.
Mame: id
4 & edension [ New Element ] Deprecated: () true i@ false
> wea Sequence (0 - ¥)
S point Use: ’required v]
@ id Mew Choice Type: lstring *]
@ hame _
4 & node Mew Sequence Translatable: ) true @ false
S id Restrictions: Add...
@ factory-cles
Remove

S category-path
S after
"Fg‘;. expert-flag

Description:

A unique identifier for this node

W 50urce|
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Extension Point Definition
-@ Mode.exsd 22 s
Node Preview Reference Document (7)

Extension Point Elements =| Attribute Details

Specify the XML elements and attributes which are allowed in this extension Properties for the "factory-class” attribute,

point.

Marme: factory-class
@&l extension ; _
| ; Deprecated: ) true @ false

=== Sequence (0 - *)

= Choice Use: ’required v]
) @ node Mew Choice Type: ’java v]
@ point
S id MNew Sequence Extends: org.knime.core.ncde.ModeFactory
@ name
@ id Descripticn:
(@ factory-class The factory, must implement -

i category-path < codex org.knimeknime.node.ModeFactory < /code>

S after
"%g‘;. expert-flag

Crverview | Definition | Source
KOS Days 2012- KNIME Extension Points



Extension Point Definition

-@ Mode.exsd 22

Node

Extension Point Elements =|

Specify the XML elements and attributes which are allowed in this extension
point.

(& extension

=== Sequence (0 - *)
= Choice

i aE node i
@ point
S id Mew Sequence
@ name

@& node
S id

(5 factory-class
i category-path
S after

"%g‘;. expert-flag

Crverview | Definition | Source
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Preview Reference Document §7)

Attribute Details

Properties for the "factory-class” attribute,

Marme: factory-class

Deprecated: (1 true @ false

Use: ’required v]

Type: ’java v]
Extends: org.knime.core.ncde.ModeFactory
Implements:

Descripticn:

The factory, must implement
< codex org.knimeknime.node.ModeFactory < /code>

KOS Days 2012- KNIME Extension Points



Extension Point Documentation

@ Mode.exsd @ org.knimeworkbench.repository.node 22

Identifier: org knime workbench repository node

Since:1.00

Node

Description: This extension point can be used to plug new KNIME Modes inta the repository.

Configuration Markup:

<!ELEMENT extension ((node))*>
<'ATTLIST extension

roint CDATZ #¥REQUIRED

id CDATZ #IMPLIED

name CDATZ #IMPLIED

<!'ELEMENT node EMPTY>

<!'ATTLIST node
id CDATAR #REQUIRED
factory-class CDATLZ #REQUIRED
category-path CDATZ #IMPLIED
after CDATA #IMPLIED

expert-flag (true | false) "falzse"

s id - A unigue identifier for this node

+ factory-class - The factory, must implement ocrg. knime.knime.node .HodeFactory

s category-path - Defines the category path, under which this node should be registerad, e.g. "/knime_readers”.
» after - Specifies the id of the node after which this node should be sorted in_ If not defined, the nodes are sorted lexicographically.
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Extension Point Registry

* No public reusable RegistryReader
* Do not read registry on startup (lazy loading)

// Get the extension registry
final TExtensionRegistry registry = Platform.getExtensionRegistry():;
// Get the extension point we are interested in
final TExtensionPoint point = registry.getExtensionPoint ("node");
1f (point !'= null) {
for (final IConfigurationElement element
point.getConfigurationElements () ) {
NodeFactory<? extends NodeModel> factory =
(NodeFactory<? extends NodeModel>)element
.createExecutableExtension("factory-class") ;

//

KOS Days 2012- KNIME Extension Points



HHH
/1
TPAT]

Extension Point Registry

* No public reusable RegistryReader
* Do not read registry on startup (lazy loading)

// Get the extension registry

final TExtensionRegistry registry = Platform.getExtensionRegistry():;
// Get the extension point we are interested in

final TExtensionPoint point = registry.getExtensionPoint ("node");

1f (point !'= null) {

for (final IConfigurationElement element
point.getConfigurationElements () ) {
NodeFactory<? extends NodeModel> factory =
(NodeFactory<? extends NodeMDdelajelement
.createExecutableExtension "factory-class") ;

//

KOS Days 2012- KNIME Extension Points



Extension Point Registry

-@ Mode.exsd 22

Node

Extension Point Elements

=

Specify the XML elements and attributes which are allowed in this extension

”.I.
A
ATT
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Preview Reference Document (7)

Attribute Details

Properties for the "factory-class” attribute,

Mame: factory-class

Deprecated: () true @ false

Lse: ’required v]
Type: java v]

Extends: I org.knime.core.ncde ModeFactory l

Implements:

Description:

The factory, must implement
<codex org.knimeknime.node.ModeFactory</code>

NodeFactorv<? extends NodeModel> factory =

(NodeFactory<? extends NodeMDdelblelement

.createExecutableExtension "factory-class") ;

point.

{8 extension

wea Sequence [0 - ¥)
= Choice

= % node Mew Choice
SE poin
S id MNew Sequence
) name

J,E node
S id
(5 factory-class
@ category-path
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Pitfalls

* Implementing classes need public constructor
with no arguments

* Include schema.exsd into the binary build



Pitfalls
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[ﬁ org knime.workbench.repository ﬁ“ i E
% Build Configuration OH L@
Custom Build

Runtime Information
Define the libraries, specify the order in which they should be built, and list the source folders that should be compiled into each selected library.
B knime-workbench-repository.jar Add Library... Add Folder...
L v |
| Down |
Binary Build Source Build =
Select the folders and files to include in the binary build, Select the folders and files to include in the source build,
[ buildxml| - = META-INF -
¥ = icons [ & bin
M E lib [ build.properties
mluois el @ build.scml
a4 [J]| = schema N [ = icons
4] Category.exsd = lib
4] Mode.exsd 4t pluginaml
4] metanode.exsd [= schema
4] nodesets.exsd = src
Py registeredFiIeExI:ensions.exsd) [= test
[ il b Lo H -
Overview | Dependencies | Runtime | Extensions | Extensicn Pointt Build IJIANIFEST.MF| plugin.xml| build.properties
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KNIME Extension Points

e org.knime.workbench.repository:
— Node
— Category
— Meta node
— Node sets
— Registered file extensions

e org.knime.product
— Splash extension



KNIME Extension Points

e org.knime.workbench.repository:

— Node

— Category

— Meta node

— Node sets

— Registered file extensions

e org.knime.product
— Splash extension

_J Mode Repository

4 pey 10

4 5 Read

| 3 File Reader
B3 ARFF Reader
F5 CSV Reader
= Line Reader
2 Table Reader
o PMML Reader
Kl LS Reader
#% Model Reader
. [ Write
. =% Other
Cache
. [ Database
. By, Data Manipulation
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KNIME Extension Points

e org.knime.workbench.repository:
— Node
— Category

Simple
Preprocessing

— Meta node

— Node sets
— Registered file extensions

e org.knime.product
— Splash extension
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KNIME Extension Points me

H
A
P

7 kame

q
Or File Edit Wiew Mode Search Run Help

I-=:.v|.I:L|u-LD.I v-,':'v LI.L - - ’t::::l ‘%v |.h'|im*..£@@
— [l |3 KNIME Ex... 3| 2 Workflow .. |~ O || & *0:zz 2
7 H B G|
— Filter -
&
— || GroupByModeTest.bd -
|| IncompleteltemSets.bd
|| KNIMETestData.table
— || loopVarniablexls
|| manyZoneTest.bd
|| MicroArray.csv
— || moe_descriptors.csv.gz =
|| normalized_iris_data.csv
| rowKeyTest.bd gl
orgl r
q

— Splash extension

KOS Days 2012- KNIME Extension Points
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KNIME Extension Points e

7
/

7 kame

q
Or File Edit Wiew Mode Search Run Help

I-=:.v|.I:L|u-LD.| \.,-,':'v LI.L - - ’t::::l %v’ |.h'|im*..£@@
— M| KNIME Ex.. 3| Workflow.. | = O | &4 *0:zzz 2
7 H B G|
— Filter -
NV Table Reade:
— || GroupByModeTest.bd - @,
|| IncompleteltemSets.bd
|| KNIMETestData.table |
— || loopVariablexls Node1
many2oneTest.be

Microhrray.csv
— moe_descriptors.csv.gz

m

normalized_iris_data.csv
rowl ey Test.td

=

orglo- = r

— Splash extension

KOS Days 2012- KNIME Extension Points



KNIME Extension Points

e org.knime.workbench.repository:
— Node
— Category
— Meta node
— Node sets
— Registered file extensions

e org.knime.product
— Splash extension



KNIME Extension Points

* org.knim¢
— Node
— Categor
— Meta n¢
— Node se
— Registet

Version 2.6.1

(Build August 24, 2012)
Installed Extensions:

I'. , 1
(=] .
@ ] m
e . @ Extmnzions
ServerEnatted  Team Space infacom
Loading Workbench

—
Copyright, 2002 - 2012, KNIME GmbH, Germany, htip:/iwww knime.org!, contactiknime. ong

e org.knime.product

— Splash extension

KOS Days 2012- KNIME Extension Points
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KNIME Extension Points e

* org.knim¢

_ Node S S v —~

— Categor

Version 2.6.1

- Meta n( (Build August 24, 2012)

Installed Extensions:

— Registe

Copyright, 2002 - 2012, KNIME GmbH, Germany, htip:/iwww knime.org!, contactiknime. ong

e org.knime.product

— Splash extension
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KNIME Extension Points

org.knime.base

— Aggregation operator

org.knime.distmatrix

— Distance function

org.knime.ext.lucene

— Lucene type

org.knime.ext.textprocessing
— Tag set

GroupBy
—= Zh

Distance Matrix
Calculate

— &g

Table Indexer

_[;:.Q

Column Aggregator
— 0 &
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KNIME Extension Points e

File

Settings | Description | Flow Variables I Memary Paliq'|

Options

Agagregation settings

fvailable columns Select To change multiple columns use right mouse didk for context menu.

D Universe_0_0 [ ] Column Aggreaation (dick to change)  Missing

D Universe_0_1 [+ Universe_1 1 ‘Mean - .:.

D Universe_1_0 Mean o~
[ add all >> ] Standard deviation

5 Cluster Membership Variance
[ << remove ] Median

Product !

R.ange
Geometric mean

add ==

[ << remave all ]

Advanced setkings

Maximurn unique values per group | 10,000 5| Column naming: .Aggregatiun method (column name) .

[] Enable hiliting Value delimiter |, [ Process in memary [ Retain row order

’ OK - Execute ] ’ Apply

KOS Days 2012- KNIME Extension Points



KNIME Extension Points

org.knime.base

— Aggregation operator

org.knime.distmatrix

— Distance function

org.knime.ext.lucene

— Lucene type

org.knime.ext.textprocessing
— Tag set

GroupBy
—= Zh

Distance Matrix
Calculate

— &g

Table Indexer

_[;:.Q

Column Aggregator
— 0 &



KNIME Extension Points

File

Distance Calculate | Flow Variables | Memaory F‘ulicy|

Distance Function

- Exclude

Column(s):

[ select all seard|

iEud.idean - I
Eudidean

Manhattan

Distance Vector

CldTanimoto [depr! !ted]l

Cosine
Bitwector Cosine

Dice

Append Calumn MName

Chunk Size

Distance

Select

[ add all =

[ << TEMave ]

[ << remave all ]

- Indude

Column(s):

[ 5elect all search hits

D Universe_0_0
D Universe_0_1
D Universe_1_0
D Universe_1_1

[] Always indude all columns

OK - Execute ] ’

Apply

KOS Days 2012- KNIME Extension Points
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KNIME Extension Points

org.knime.base

— Aggregation operator

org.knime.distmatrix

— Distance function

org.knime.ext.lucene

— Lucene type

org.knime.ext.textprocessing
— Tag set

GroupBy
—= Zh

Distance Matrix
Calculate

— &g

Table Indexer

_[;:.Q

Column Aggregator
— 0 &
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Query | Result Field to Column Matching | Flow Variables I Memory Pnlicy| Column Aggregator
Query Builder ; EH] -
Field List Operator
RowID OR LI

By Document

L» Document_abstract

L Document_authors

L Document_categories

L Document_chapter

L» Document_conference_title
L Document_fullText

L Document_journal_tite

Query Text

Document authors:Ch?n

Ly Document_publicationDate Index Query

L» Document_sources [ Undo H Redo H Clear ]

Result Settings

[] Add score column Retrieve all documents  oronly top | 100 documents

| OK-Bxecute | |
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KNIME Extension Points

org.knime.base

— Aggregation operator

org.knime.distmatrix

— Distance function

org.knime.ext.lucene

— Lucene type

org.knime.ext.textprocessing
— Tag set

GroupBy
—= Zh

Distance Matrix
Calculate

— &g

Table Indexer

_[;:.Q

Column Aggregator
— 0 &



KNIME Extension Points

* org.knime.jsnippets
— Template repository

e org.knime.network.base
— Analyzer type

— Feature type
— Graph file format

e org.knime.network.base
— Jung graph layout

KOS Days 2012- KNIME Extension Points
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Metwork Viewer
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. Dialog - 0 - ._ / T
- — —_— e
File
| Java Snippet | Additional Librarief | Templates | Flow variables | Memory F‘uliqﬂl
Category Java Snippet | Additional Libraries |
KMIME - C:\DEVELOPMENMT Yworkspaces \WMIME-workspace_latest_branch'pluginsorg.knime . jsnippetsijsnip. ..
Title Column List 18 7/ system im orts
Line Total ROWID 12 |// Your custom imports:
SOTANEY 13
4 I I | 143 /7
W 2-—_ :_r:r
Flow Variable List 22
B knime.workspace | 23@ // expression start
25 | f/ Enter your code here:
26
27 |/f The field out lineTotal is defined below ¥
e J ] o | 2 ure Inserter
* Input I
. . .
Description Column / Flow variable Java Type Java Field A 1
Computes the .sum work Writer
over all numeric
| ‘ DUtDUt E
Remave Fi... ... Column/Fl... OutputType ... JavaType Java Field A YT
Col... | []]ine total D DoubleCel | [7] Double out_lineTotal
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KNIME Extension Points

* org.knime.jsnippets
— Template repository

e org.knime.network.base
— Analyzer type

— Feature type
— Graph file format

e org.knime.network.base
— Jung graph layout

KOS Days 2012- KNIME Extension Points

Java Snippet
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Metwork Viewer
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KNIME Extension Points

e org.knime

Options | Flow variables | Memary Polir.y|

ID settings

— Template

Edge id column: v:

Feature settings

e org.knime

Mame column: -

Mame:

— Analyzer

Value column: -

Node id column: | w

Type column: [~ ]

Type: ;[based on value column] |

[based on value column] =«
boalean C
chemical(SDF)

Default value:

— Feature t

color
dateAndTime

’ OK - Execute l ’ Apply

||

— Graph fild

e org.knime.network.base

— Jung graph layout

KOS Days 2012- KNIME Extension Points

Metwork Viewer
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KNIME Extension Points

* org.knime.jsnippets
— Template repository

e org.knime.network.base
— Analyzer type

— Feature type
— Graph file format

e org.knime.network.base
— Jung graph layout

KOS Days 2012- KNIME Extension Points

Java Snippet
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Metwork Viewer
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KNIME Extension Points

e org.kni
— Templ
e org.kni

— Analyz

— Featur
— Graph
e org.kni
—Jung g

File

General | Layout Settings | Mode Layout | Edge Layout | Flow Variables I Memory Pulicy|

Appearance

Layout: ;Kamada-Kawai Layout time (sec.)

Fruchterman-Reingold

Renderer: | <MOMNE =

View Settings

Width:
General Settings

Show interactive feature table in node view

Image type: :F‘NG - Portable Metwork Graphics

Selection color: [I]

alyzer
0=

0K - Execute ] [ Apply l ’

KOS Days 2012- KNIME Extension Points
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KNIME Extension Points

* org.knime.jsnippets
— Template repository

e org.knime.network.base
— Analyzer type

— Feature type
— Graph file format

e org.knime.network.base
— Jung graph layout
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Java Snippet

—= H I

Metwork Viewer
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