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2008: First TextMarker release on SourceForge
. 2011: TextMarker contributed to Apache UIMA
What |S UIMA RUta? 2013: Renamed to UIMA Ruta

2013: Version 2.1.0 released

Rule-based script language interpreted Eclipse-based development
by a generic Analysis Engine environment and tooling:

UIMA Ruta Workbench
S

Analysis Engine other components

Ruta Engine

a nd resources 2 UIMA Ruta - ExampleProject/script/uimafruta/example/Main.ruta - Eclipse Platform SREc
File Edit Source Refactor MNavigate Search Project Run Window Help
il Bi%-0 Q- 0 B  H-F-voera- [ 2 UMARuta E... [ UIMA Ruta | [ Resource
IZ Script Explorer 52 = O || Main.ruta £3 = HBlgzo ® Al =0
/OGdS /OCIdS W= V §: PACKAGE uima.ruta.example; B w®”

ey ExampleProject [uima/sandbox/
(5 script
i vima.ruta.example
&5 Author.ruta 1478079
&4 Main.ruta 1478079 01
& Titleuta 1478079 01,
&4 Yearruta 1478079 01,
(g descriptor
( input
[5) Examplel bt 1415575 30,

4 // (located in the descript 1
5 TYPESYSTEM types.BibtexTypeSystem;

Type System

PACKAGE uima.ruta.example;

3
s
5 7 SCRIPT uima.ruta.example.Author;
Script e
9 SCRIPT uima.ruta.example.Year;|
TYPESYSTEM types.Bibtex; e
SCRIPT uima.ruta.example.Features; 12
13

SCRIPT uima.ruta.example.IE;

/ exscute the Vear script on the complete input document.

// (Try the the go into: ctrl left mouse button on "Year" in the action)
3 Document{-> CALL(Year

| . . e ——— 14 // execute the Author script on the complete input document
) Examples, | 15 Document{-> CALL(Author)
Ana YSIS Englne (5 output 6 // execute the Title script on the complete input document

7 Document{-> CALL(Title)};

Document{->CALL{Features)};
Document{->CALL({IE}};

| Examplel bt xmi 147807¢
] Example2.tetxmi 1478076 | 1
(5 resources
[} FirstNames txt 1415575 3
[ test 22
[5) LICENSE 1442654 05.02.13 17
|5 NOTICE 1478345 02.05.13 14

9 // create bibtex annotation
@ Document{-> CREATE(Bibtex, "author" = Author, "title" = Title, "year" = Year

] . »

#  uima.ruta.example

P =i, Interpreter Libraries [UMAR| (8 problem | &) Tasks | El Console| - Selection | 47 TextRuler | ¥ Annotati 2 % RutaQue| = O
D|ct|0nary g ExtensionsExample [uima/sandb! POD G+ 0P

Script: uimaruta.exampleMain  _InitialView - TP: 8 BFP: 0 BFN: 0 FL: 1.0
o ExampleL.betxmi (410]0] Type TP P FN Prec. R|
* Example2tetxmi [410]0] Total 4 0 0 10 1
. . . UimarutsecampleAuthor 1 0 0 10 1,
SCFIpt (YearInd PM[@,2]){-> Date}; vima.rutz.eampleBbtec 1 0 0 10 1.
LParen Date{-» SHIFT(Date,1,2,3,4}} RParen PM?; vimarutzeampleTtle 1 0 0 10 1,
DaySpanInd Month CommaSep? Date{-» SHIFT(Date,1,2,3,4)}; uimarutacample Year |1 10 10 10 |1
Month{-PARTOF(Date)} DaySpanInd? CommaSep? . i T ‘ I ’

Date{-» SHIFT(Date,1,2,3,4)}; he Writable Smartlnsert | 9:31
LParen Date{-» SHIFT(Date,1,2,3,4}} RParen PM?;
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Agenda

. UIMA Ruta Language
II. UIMA Ruta Workbench
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Annotation seeding

* Provide some initial annotations

e Seeding is extensible

ALL
ANY
NBSP| | AMP | WS | | W | | NUM | SPECIAL] | PM
BREAK |SPACE| | SW | CW || CAP |

'SENTENCEEND| |[SEMICOLON |COLON | COMMA

[EXCLAMATION |PERIOD| | QUESTION |
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(Simplified) Scri pt Syntax

Script - Package? Import* Statement*

Import - (“TYPESYSTEM” | “SCRIPT” | “ENGINE” | “UIMAFIT”)
Identifier ;”

Statement - (Declaration | Rule | Block)
Block = “BLOCK” “(” Identifier “)” RuleElement “{” Statement+ “}”

PACKAGE uima.ruta.example; <€ Package

TYPESYSTEM types.BibtexTypeSystem;

SCRIPT uima.ruta.example.Author;

SCRIPT uima.ruta.example.Title; <€ Import
SCRIPT uima.ruta.example.Year;

DECLARE Reference; <
WORDLIST FirstMamelist = 'FirstNames.txt';

Declaration

Document{-> MARKFAST(FirstName, FirstNamelList)};

Document{-> CALL(Year)};

Document{-» CALL(Author)}; <€ Rule
Document{-> CALL(Title)};

BLOCK(forEach) Referenceq}{
Documentq-» CREATE(Bibtex, "author" = Author, Block
"title" = Title, "year"™ = Year)};
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(Simplified) Rule Syntax

Rule - (RuleElement+ | RegExpRule | ConjunctRules) “;”

RuleElement - MatchReference Quantifier? ( “{” Conditions?
“->” Actions? “}” )? InlinedRules?

MatchReference - (TypeExpression | StringExpression | ComposedRE | WildCard)
ComposedRE - “(” RuleElement ((“&” | “|”)? RuleElement)* «)”

TypeExpression (MatchReference) TypeExpression (MatchReference) TypeExpression (MatchReference)

Quantifier .
Condition Action Action \ / Condition Action
\4 \] \/ \4

ANY{INLIST{MonthsList) -» MARK(Month), MARK(Date,1,3)} PEEIDD? NUH{REGEIP{".{E,#}"} > MARK(Year)};
1§ I — N\ Y,
Y Y

RuleElement RuleElement RuleElement

TypeExpression (MatchReference)  Quantifier Action TypeExpression (MatchReference)

\/ \] \/ \] \/

(Animal (CoMMA | SE.‘-‘.ICDLDN})+{—} MARK(AnimalEnum,1,2)} Animal;

C %) H_J

Y
ComposedRE ComposedRE RuleElement
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Rule Syntax: Syntactic Sugar

e MatchReference: FeatureExpression, FeatureMatchExpression
Dependency.governor CW; Token.pos.begin == @;

* Implicit Actions: TypeExpression, FeatureAssignmentExpression
Paragraph{CONTAINS(B) -» Headline}; Paragraph{ -» Paragraph.begin = 8};

* Implicit Conditions: BooleanExpression, FeatureMatchExpression

CW{CW.begin > 1@}; CW{boolVar -»> MARK({SomeType)};

ANY{INLIST(MonthsList} -» MARK{Month), MARK(Date,1,3)} PERIOD? NUM{REGEXP{".{2,41}"} -» MARK{Year)};

+ TypeExpression instead of MARK action

(ANY{INLIST (MonthsList) -> Month} PERTIOD? NUM{REGEXP(".{2,4}") -» Year}){ -» Date};
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Rule Inference

Basic algorithm:
1. Find valid positions for first rule element

2. Evaluate if following rule element can match next to previous
position (repeat for all rule elements)

3. Apply actions if complete rule successfully matched

e Composed rule elements delegate to their inner elements
e Quantifiers specify how often rule element matches:

? ?7? * *? + +7? [1,2] [1,2]?

ANY{INLIST(MonthsList} -» MARK{Month), MARK(Date,1,3)} PERIOD? NUM{REGEXP{".{2,41}"} -» MARK{Year)};

Date

Dec. 2004, July 85, 11.2008 ===l Dec. 2004, July 85, 11.2008 |

Julius-Maximilians-
I UNIVERSITAT
WURZBURG Apache UIMA Ruta 2.1.0 3




Rule Inference

 Imperative rule execution
e Based on complete disjoint partitioning (RutaBasic)
e Depth-first matching

— Complete current alternative before matching the next one

ANY+{-PARTOF(Text) -» Text}; PERIOD Annotation PERIOD;
* Only permutations in matching direction
e Manual selection of starting rule element
ANY LastToken; ANY (iLastToken;
e Dynamic anchoring: Guess best rule element
e Special rule element: ,, do not care” wildcard

PERIOD ANY+?{-> Sentence} PERIOD; PERIOD #{-> Sentence} PERIOD;
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Beyond Sequential Patterns

e Conjunctive rule elements
— All rule elements need to match at same position
— Use largest match to continue

(Token.posTag=="DET" & Lemma.value=="the");

NUM (W{REGEXP("Peter™) -> Name} & (ANY CW{PARTOF(Name)}));
e Disjunctive rule elements

— One rule element needs to match
(Animal ((comma | "and") Animal)+){-»> AnimalEnum};

(("Peter” CW) | ("Mr" PERIOD CW)){-> Namel;

e Conjunct rules
— Both rules need to match anywhere in window

CW NUM % SW NUM{-> MARK(Found, 1, 2)};
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Imports, Declarations and Expressions

Supported imports
— Scripts SCRIPT uima.ruta.example.Author;
— Type Systems TYPESYSTEM utils.PlainTextTypeSystem;

— Analysis Engines  ENGINE utils.PlainTextAnnotator;

— uimaFIT Analysis Engines
UIMAFIT de.tudarmstadt.ukp.dkpro.core.tokit.BreakIteratorSegmenter;

Supported declarations:
— Types DECLARE SimpleTypel, SimpleType2;
DECLARE ParentType NewType (SomeType featurel, INT feature2);
— Variables for types, int, strings, booleans, lists, ...

— Resources WORDLIST listName = 'somebordList.txt’';
WORDTABLE tableName = 'someTable.csv';

Supported Expressions
— Primitive types, variables, functions
— String concatenations, boolean comparison, operations on numbers, ...

All arguments of conditions/actions are expressions
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Actions, Conditions and Functions

Language provides right now:

e 41 Actions
— MARK, UNMARK, CREATE, TRIE, TRIM, SHIFT, CALL, EXEC, ...

27 Conditions
— CONTAINS, PARTOF, REGEXP, STARTSWITH, NEAR, ...

e Functions for Type, Boolean, String and Number

Extensible language definition: Add your own elements
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Filtering and Visibility

e Complete document is modelled

* No restriction to tokens

e Inivisible types = (default + filtered) — retained
 Annotations are invisible, if their begin or end is invisible

e Filtering adaptable by rules

 Make uninteresting parts invisible (default: space, markup, ...)

Dec<br>2004, July 85, May1999

matches on

Sentence; /
Document{->» RETAINTYPE(SPACE)}; 4 NUM:

L L ¥
Sentence; Document{-» RETAINTYPE(SPACE,MARKUP)};
Document{-> FILTERTYPE{CW)}; 4 NUM:-

L 1 ¥
Sentence;

Document{-» RETAINTYPE, FILTERTYPE}; matches on May1999
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Blocks and Inlined Rules

e BLOCK construct

— Modularize scripts beyond files

— Conditioned statements BLOCK(German) Document{FEATURE("language”, “"de")}} {
'/ rules for german documents

— Windowing }

— Foreach |00pS BLOCK(ForEach) Sentence{-STARTSWITH(NP)} {
. do something

— Procedures (recursion) '

* |nlined Rules

Sentence-»{

— As ,actions”: -> Document{-STARTSWITH(NP) -»> SentNoLeadingNP};
e Simplified block constructs s

— As conditions”:  <- Sentﬁgcﬁii—} SentenceWithNPNP}<-{
* Nested conditions bs
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Scoring Rules

e ...for dealing a bit with uncertainty
e ... for weighting different aspects

e Action MARKSCORE adds score
e Condition SCORE validates score against a threshold

STRING =
Paragraph{CONTAINS{W,1,5) -» MARKSCORE(5,HeadlineInd)};
Paragraph{CONTAINS(W,6,18) -» MARKSCORE(2,HeadlineInd)};
Paragraph{CONTAINS(Bold, 80,188 ,true) -> MARKSCORE(7,HeadlineInd)};
Paragraph{CONTAINS(Bold,38,88,true) -> MARKSCORE(3,HeadlinelInd)};
Paragraph{CONTAINS(CW,58,188,true) -> MARKSCORE(7,HeadlinelInd)};
Paragraph{CONTAINS(W,®,8) -> MARKSCORE(-58,HeadlineInd)};
HeadlineInd{SCORE(1@) -»> MARK(Headline)};

HeadlineInd{SCORE(5,1@) -»> MATCHEDTEXT(s), LOG("Maybe a headline: " + s5)};
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Simple RegExp Rules

RegExpRule - StringExpression GroupAssignment

->

," GroupAssignment)* ";
GroupAssignment - TypeExpression FeatureAssignment?

| NumberExpression "=" TypeExpression FeatureAssignment?
FeatureAssignment - " (" StringExpression "=" Expression
("," StringExpression "=" Expression)* ")"

 Match on regular expressions (supports capturing groups)
 No restrictions due to partitioning or visibility

DECLARE T1, T2;
DECLARE Annctation Complex (STRING s, Annctation a, BOOLEAN b);
"A(LF2)CT -» TL, 1 = T2

"B(L*2VB(.)" -» 1
2

&
-
al]

true),

Complex ("s"
= false);

Complex ('
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Analysis Engines and Type systems

e UIMA Ruta

— BasicEngine.xml (RutaEngine.class) (includes TypePriorities.xml)
— BasicTypeSystem.xml (includes InternalTypeSystem.xml)

e Additional Analysis Engines shipped with UIMA Ruta
— AnnotationWriter
— Cutter
— HtmlAnnotator (with Type System)
— HtmlConverter
— Modifier
— PlainTextAnnotator (with Type System)
— ViewWriter
— XMIWriter
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Configuration Parameters

= Configuration Parameters

This section list all configuration parameters, either as plain pararneters, or as part of CO nt rOI Of An a IySiS E ngi n e

one or more groups. Select one to show, or set the value in the right hand panel.

4 <Motin any group: ) 1 1
Multi Opt String Mame: seeders m a | nscrl pt
Single Opt Boolean Mame: debug .
Multi Opt String Mame: additionalScripts ¢ Scrl pt Path S
Single Opt Boclean Mame: profile .
Single Opt Boolean Mame: debugWithMatches ® descrl ptorPathS
Single Opt Boolean Mame: statistics
Multi Opt String Mame: additionalEngines ° 1t 1
Multi Opt String Mame: additionalExtensions addltlonalscrlpts
Multi Opt String Mame: debugOnlyFor °
Single Opt String Mame: scriptEncoding soe
Multi Opt String Mame: additionalEngineloaders
Multi Opt String Mame: resourcePaths
Multi Opt String Mame: defaultFilteredTypes
Single Opt String MName: mainScript 1 1 1
Multi Opt String Mame: scriptPaths Explanatlon Of AnalySIS Englne
Multi Opt String Mame: descriptorPaths
Single Opt Boolean Mame: removeBasics ¢ debug
Single Opt Boolean Mame: dynamicAnchaoring .
Single Opt Boolean Mame: lowMemoryProfile ] pr0f| Ie
Single Opt Boclean Mame: createdBy
Single Opt Boolean Mame: simpleGreedyForComposed P
Multi Opt String Mame: additionalUimafitEngines ot
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Agenda

UIMA Ruta Language
UIMA Ruta Workbench
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UIMA Ruta Workbench: IDE for UIMA Ruta rules

e Full-featured rule editor
— Syntax highlighting
— Semantic highlighting
— Syntax checking
— Auto-completion
— Template-based completion
— Open declaration
— Formatter

 Generates descriptors for scripts
— Analysis Engine
— Type System

e Many useful tools

e Supports Mixin-Workspaces
— Dependencies to Java projects

Julius-Maximilians-
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t/script/uima/ruta/example/Main.ruta - Eclipse Platform

=REy X

ctor  Mavigate Search Project Run  Window Help
A =R Rl R I =T -

& Main.ruta 1
1 PACKAGE uima.ruta.example;

E <3 UMARutaE... | UIMA Ruta | (5 Resource
= BlEo = a| T8
%W e ®

1 uimaruta.example

in the action)

tle, "year" = Year

2
na/sandbox’ 3 // import the types of this type system

4 // (located in the descriptor folder -> uima.textmarker.example folder)
xample 5 TYPESYSTEM types.BibtexTypeSystem;
uta 1478079 s

= 7 SCRIPT uima.ruta.example.Author;

3 SCRIPT uima.ruta.example.Title;

9 SCRIPT uima.ruta.example.Year;|

11 // execute the Year script on the complete input document.

12 // (Try the the go into: ctrl left mouse button on "Year”
£ 1415575 30, 13 D.E!CI.I'IEH’_{-) CALL(Year)}; i

I 14 // execute the Author script on the complete input documen

t1415575 30| 15 pocum ent{-> CALL{Author)};

16 // execute the Title script on the complete input document
txmi 1478075|| 17 Document{-> CALL(Title)};
tami 1478075|| 18

19 // create bibtex annotation
et 1415575 3 28 Document{-»> CREATE(Bibtex, "author” = Author, "title" = Ti
it 75 3| o9

21

22

< m

[uima/sandb

UIMA R [ Problem [ £ Tasks | & Console Selection | £ TextRuler ’@ Annotati 28 ZiRutaQue| T 8
k0P

Script: uima.ruta.eampleMain InitialView +  TP: 8 BFP: 0 BFN: 0 Fl: 1.0

“ Examplel tetami [4]0]0] Type
= Example2.betami [4]0]0] Total

uima.ruta.example.Bibtex
uima.ruta.example Title
uima.ruta.example.Year

4 [

uima.ruta.example.Author

TP FP | FN  Prec. Ri

4 0 0 10 1

1 0 0 10 L

1 0 0o 10 1

1 0 0o 10 1

1 0 o 10 1
[3

Writable Smart Insert 9:31

Apache UIMA Ruta 2.1.0
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Script Explorer 52 @ BEY-O
; UIMA Ruta

4 (= ExampleProject
4 [ seript
4 {7 uima.ruta.example

. & Authoruta — Script files P rOj ect La you t

s o7 Main.ruta

s o Titleruta

& Yearruta
4 [= descriptor

4 [= types
[#]
4 [= uima
4 [ ruta
4 [= example
|%] AuthorEnginesxml
|¥] AuthorTypeSystern.xml
|X| MainEngine.xml
(%]
|%] TitleEngine.xml
|%] TitleTypeSystemxml
|%] YearEngine.xml
|%] YearTypeSystemxml
w2 utils

BibtexTypeSystem.xml D Own descrlptors

MainTypeSystern.xml < Generated deSCrlptors

LY

T

LY

|%| BasicEnginexml

4 [= input
Exarmplel bt
Exarmnpled. bt

‘= o = Default folders for launch config

| Exarnplel tetxmi
| Exarnple2.tetxmi
4 [ resources

|%| BasicTypeSystemn.xml
8] IntemalTypeSystemarnl ] Template descriptors

Additional components

LY

LY

LY

Word lists

FirstNames.bt <€

w2 test
|=| LICEMSE
|= MOTICE
» B Interpreter Libraries [UIMA Ruta Interpreter]
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UIMA Ruta Explain Perspective

o Applied Rules | ;52 Covering Rules | sz Rule List | Annotation Browser View &3 on Applied Rules 25 - 5 Covering Rules | soz Rule List|  Annotation Browser View Selection View =8
Only types with... 4 |—’§'g- [1/1] BLOCK(Main) Document [0.0945]|
- 4 b [1/1] Document{ -> CALL(Year)}
4 2 [1/1] BLOCK(Vear) Document
= [1/2] MUM{REGEXP("19.]20..") -> MARK(Year)}
. []/B& d.u.eT.TitleStopper [1] 1 ,_I__TJ [1/2] SPEOAL({ZEEGLE:P;I[(] ]}‘f[;e[??r;-;EU;;)TARK(YEEI':],MARK(YEEF,'I, 2, 31} SPECIALIREGEXP("[11"1}
4 []BA du.eYear[1] 4 | [1/1] Document{ -=» (Author)} [0.073s]32.98%)]

4 “% [1/1] BLOCKAuther) Decument [0.0785]100.0%]
. [1[BA (2008 What rule created -

[JBA o.a.u.ttBREAK [2] = [1/1] Document] -> MARKFAST (FirstMName, FirstMamelist, false 0 true)}
» = «d.ULL

Only annotations with...
> []BA duu.eBibtex 1]
> [] BA duw.eTitle[1]

, . . = [0/25] W{REGEXP("and") -> MARK(NareLinker)} [0.0165)20.51%]
: S :: z:zt:ggtéﬂ (3] this annotation? = [5/5] COMMA{ -> MARK(NameLinker™
— — = [0/2] SPECIAL{REGEXP("&") -> MARK HPIE P
sw Rule Elements | 4} Created By &3 = [5/16] CW{REGEXP(".") -» MARK(First Com plete IIStI ng Of ru Ie a pp I Ies:
— ) =% [0/0] FirstName+ FirstNamelnitial* CV] o H
&7 SPECIAL{REGEXP("[(]")} Year] -> UNMARK(Year), MARK(Year,1, 2, 3)} SPECIAL{REGE} L0751 Fietamelnitil- PARTOR (NS How often tr|ed
= [3/16] CW{-PARTOF(Name),-REGEXP( ¢
= [2/2] Mamel-PARTOF(hlarneListPart)} How Often SUCCGEdEd
= [V Memelisthe e Profiling information
2 | [1/1] Document itle)} [0.016s]17.02%]
PR ccument [0.016s]100.0%

TREGEXP("in") -= MARK(TitleStopper)}
|"ICII' pM? ANY_‘_ ?{ s MARK("’Itlej'l T~ mmim e TO O S 0N MO0
{ -> CREATE(Bibtex, "title"=Title,"| o Rule Elements 2 A Created By =08

_,;—j ‘Name{-PARTOF(NameListPart)}
4 Bethard, 5.

&) Name
Where did this rule e

. e MNamelinker[1,2){ -> MARK(MarneListPart, 1, 2)}
© Matched Rules 1% match or fail? “a
[ 4, Ogren, PV, E3 MNamelinker

] A, Wetzler, P.G.,
Why did this rule (not)
match on this position?

€3 Failed Rules 3
] A Bethard, S.
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e Userules as query

Ruta Query View

statements

e View displays rule matches in a set of documents

[3_ Problems | 4] Tasks | Bl Console

Selection View | £ TextRuler ﬁ' Annotation Test | 5 Ruta Query &3

Query Data:  Di\work'runtime-EclipseApplication'\ExampleProject\ cutput

Type System:  D:\work\runtime-EclipseApplication’\ExampleProject\scriptiuimatruta\example\Main.ruta

SPECIAL NUM{REGEXP("19..|2@.."

4

Result: found 1 matches in 1 documents

Y} SPECIAL;

e

Bl
B

Query statements

(2008] (in Exarmplel tet.xmi)
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Annotation Testing View

e Unit tests for UIMA Ruta scripts
e Compare result of rules against gold documents
* True Positives, False Positives and False Negatives are displayed in CAS Editor
e Different engineering approaches
— Create gold document - test-driven development of rules

— Store correct result of rules as test = backtesting when rules are extended/modified

f. Problems | ¥ Tasks | Bl Console Selection View | 47 TextRuler | ¥ Annotation Test &7 75 Ruta Query - O
b & &
Script: uimaruta.exampleMain  _InitialView - TP: 8 BFP: 0 BFM: O Fl: 1.0

* Examplel.bet.xmi [4(0]0] Type TP FP FN Prec. Recall FL

* Brample2 bt xmi [4]0]0] Total 4 0 0 10 10 10

uimaruta.examplefuther 1 0 0 1.0 1.0 1.0

uima.ruta.exampleBibtex 1 0 0 1.0 1.0 1.0

Gold documents vimaruta.eampleTite 1 0 0 10 10 10

uima.ruta.example.Year 1 0 0 10 1.0 1.0

Evaluation results
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Constraint-driven Evaluation (CDE)

-/data/features/kdmil2.pdfbox.tetxmi (CDE/descriptor/uima/ruta/example/CDETypeSystem.xml) - Eclipse Platform

- g :Eﬂ

—— i, e

search  Project Run Window Help

* Formalize expectations on- -
domain as constraints: "
—with UIMA Ruta rules

—with Annotation Distributi@ﬂ?ins&.

arkAllBut.ruta

e Test rules (the output) on
expectations B

* No labeled data needed

e ...butcanbeusedto -
develop constraints o

e Greatly improves rule
engineering

- -

v S o

) kdmll2 pdfbox.btami 52
Novi Quadrianto, Alex J. Smola,
Tibrio S. Caetano, and Quoc V. Le.
Journal of Machine Learning
Research, 1@:2349-2374, Oct 2009.

B | 2 UIMA Ruta C... | &Y Team Synchr... -

= ||, CDE Document &3

v

Documents

-

™
Documents: =textmarken\ CDE\data\features

mse=8.0E-4 spearmans=0.6932 pearsons=0.7373 cosine=0.9997
Document CDE F1 i‘

Test Data: ace-textmarker\CDE\data\gold_author

Type System: ma/ruta/example/CDETypeSystem.xml

Stefan Riiping.

kdml2 pdfboxbd.xmi 0.952 0.8936
AG7-1010.tetxemi 0.958 0.9371
midm_2_2_80-99.pdfbox.t.. 09657 0.9444
A00-2002 tet.xemi 0.978 0.9474
5. Tong and D. Koller. 188 1009mxm! 0987 05636
In Proceedings of the 17 254 1026Ibctlxmf UQISSl ’ 10 =
National Conference on Artificial Intelligence (AAL bt : .
Paa 105-4002 tet.zomi
2o0d: C02-1020.betxmi P d H H
-. e il
v 105-2005 tet.omi re I Ct I 0 n
8, 1998. midm_2_1_3-22.pdfb o T T
1471-2105-12-36 pdfbox.t... 09947 0.9923 L
Bianca Zadrozny and Charles 103-1003 bt xmi 09947 09875
1471-2105-12-43 pdfbox.t... 0.997 0.9934
Elkan. _ 1471-2105-12-37 pdfbox.t. 1.0 10
I (Ao ings of A00-1042 bt "p o lIU 1‘0
the eichth ACM SIGKDD international conference on sbdam ' '
< | m | 3 C02-1035 betemi 10 10
f .& . A 1N - e 1N 1n
B CDEC = Selecti TextRul " Annetatio | % Rut: =
[ ons election | £/ uler | 9" Annotatio | 3 Ruta Quer O CDE R o =
ﬂnstraint Result
Constraint Weight Reference{ OR(STARTSWITH(Author), START... (0.846153846153846
Reference{OR(STARTSWITH(Author), STARTSWITH(Editor))}: 1 Author{-CONTAINS(NUM)} 10
Author{-CGaTaTED LI e, : Author (Date| Title); 0.309090909090903;
Author (Da . . Authorf CONTAINS(CW,1,1000}) 1.0
Author{CO D efl ne con St rain tS Author{ CONTAINS(W,2,200)} 0.909090909090909;
Author{CO Authorf-CONTAINS(EditorMarker)}: 1.0
Author{-CONTAINS(EditorMarker)}: 1 Author{ STARTSWITH(Reference)}; 1.0
Author{ STARTSWITH(Reference) }: 1
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Check Annotations view

pdfbox.txtxmi (CDE2/descriptor/uima/ruta/example/TETypeSystem.xml) - Eclip... |£|E|éj

S E . UIMARuta C... [, UIMARuta >

= B[ 5% Qutline Annctation Br Check Annotat &3 =8
and Biochemical « 2 & © @ [/ A4Author ~

D:work\workspace-rutal CDE2\data\ processed\foldl

~oteins H, Viel £ D:\work\workspace-ruta\ CDE2\data\gold
hodology on

i S u p p O rt C re at i O n Of go I d d OC u m e ntS ;'-; (51): 226-2¢ D:work\workspace-rutal CDE2\descriptoruimalrutaexample\JET
a ) 1471-2105-12-36. pdfbos.beaemi -
initial- stage | @ [Author]: Katchalski-Katzir E, Shariv ], Eisenstein M, Fri

[ ) CO nt ro I fo r CAS E d ito r @ [Author]: Heifetz A, Katchalski-Katzir E, Eisenstein M:

& [Author]: Jackson RM, Gabb HA, Sternberg MIE:
Anderson R, Chi @ [Auther]: Moont G, Gabk HA, Sternberg MIE:
_ S 'f orotein comple @ [Author]: Henry Agabb, RMJalMJES: 1
peCI y type Syste m P ) [Author]: Vakser [, Conformation P, Glycoproteins H, 1=
& [Author]: Chen R, LiL, Weng Z:
& [Author]: Mintseris ), Pierce B, Wiche K, Anderson R, C

- SpeCIfy h|gh||ght€d types otlovyl V, Mit¢ @ [Author]: Mandell ], Roberts V, Pique M, Katlovyi V, M

o continuum el &) [Author]: Palma P, Krippahl L, Wampler J, Moura J:

. =1 2001, 14(2) © [Author]: Ritchie D, Kemp G:
— Select annotation mode | © [Author: Pierce 8, Weng 7
louraiJs BiGGEF & [Auther]: Huang 5, Zou X
interactions. & [Author]: Gray J, Moughon S, Wang C, S5chueler-Furm
&) [Author]: Fernandez-Recic ), Totrov M, Abagyan R:
* Remembers processed types
3 & [Author]: Deminguez C, Boelens R, Bonvin AMIJ:

& [Author]: Gabb HA, Jackson RM, Sternberg MIE:
&) [Author]: Vakser ], Alfane C:

& [Author]: Berchanski A, Shapira B, Eisenstein M:
&) [Author]: Vakser L

& [Author]: Cheng T, Blundell T, Fernandez-Recio J:
& [Author]: Fernandez-Recio J, Totrov M, Abagyan R:
& [Author]: Zhou H, Zhou Y:

&) [Author]: Eisenberg D, Mclachlan A:

& [Author]: Ooi T, Oobatake M, Memethy G, ScheragaH ™
E 4 n 3

Ann | .5 Ruta =g

Resource Path

Julius-Maximilians-

UNIVERSITAT

WURZBURG Apache UIMA Ruta 2.1.0 2




TextRuler: Framework for rule learning algorithms

[ = UIMA Ruta -TextRuIerE)camp|efscriptfuimafmtafexample.l"Feature;.ruta - Eclipse Platform [ == ﬂ1
Eile Edit Source Refacter MNavigate Search Project Run  Window Help -
B - HrO-QL- @ F B v Gl vks oy o EY 3 UMARuta C.. &0 Team Synchr.. (3 UMARutaE.. [ UIMA Ruta | [ SVM
[ Script Ex 22 25 Mavigat = O 4" Features.ruta &2 & TraBaL.ruta & KEP.ruta & LPZ.ruta & Whisk.ruta = = O|[5= outl Ann [ Tru [ Fals [ Fals |4 KEP 3 =0

PACKAGE uima.ruta.example; -

| 8"
t—é TextRulerExample [uima/sandbox/n
(B script
3 uima.ruta.example
va.: Base.ruta 1490536 07.06.
&0 Features.ruta1490536 07

SCRIPT uima.ruta.example.Base; b PACKAGE uima.ruta.example;

SCRIPT uima.ruta.example.Features;

Document{-» CALL(Features)};

DECLARE AuthorSTART, AuthorEND, DateSTART, DateEND,
BLOCK (Reference) Reference{} {

ENGIME utils.PlainTextfnnotator;
TYPESYSTEM utils.PlainTextTypeSystem;

U B W R

3 WORDLIST EditerMarkerList = '"EditorMarker.txt’; LA ~
¢p KEP.ruta 1491386 10061/ 5 woppL1ST EnglishStopiordList = 'EnglishStoplords. txt'; /4 uima.ruta.example.Author RULES e 1
&4 LP2ruta1490536 0706.1) 1o WORDLIST FirstNameList = 'Firstlames.txt'; L FirstToken{->MARKONCE{Author, 1, 7)} COMMA Firsi
6'0'.- TraBaL.ruta 1401386 10.0 g - : = : — : : - FirstToken{->*MARKONCE(Author, 1, 4)} CommaSep CV
> Whi FirstToken{->MARKONCE(Author, 1, 5)} CommaSep Fi
&0 isk.ruta 1490536 07.0¢ . _
} - T 57 & . 2 Ruia Query Py ] = H FirstToken{->MARKONCE(Author, 1, 15)} CommaSep F i
Ey data 2@ — — CW[1,2]2{->MARKONCE (Author, 1, 7)} Mamelinker Fi |
= halfl CW{->MARKONCE (Author, 1, 11)} CommaSep FirstName
(=% half2 Training Data: D\work\workspace-tetrarker\ TextBulerFxamplel data sinale YR - cample. AuthorSTART RULES
[ single - // uima.ruta.example.AuthorsTA LE B
Additional Data: FirstToken{-»MARKONCE (AuthorSTART) }; /f p=28;
o Gold data and f A
G singltror o old data and features
[5 InfoTypes.bet 1478378 02.05. SUILELES _ // uima.ruta.exan Resu It =
- . T - . 'y = .
gy descriptor Preprocess Script: tmarker\TextRulerExample\script\uima\ruta\example\Features.ruta [ [T skip PERIOD{->MARK Paren;  // p=2@;
input TR TR
gg o:]tput ormation lypes: \ 1 ere_ cature fypes: // uima.ruta.example.Date RULES
@ resources Ouima.ruta.aample.)’-\uthor i‘ [F] org.apacheuima.ruta.type. BREAK i SPECTIAL{->MARKONCE(Date, 1, 4)} YearInd SPECIAL
Ll

€ uima.ru (3 org.apache.uima.ruta type.SPACE

&3 uima.ru 3 org.apache.uima.ruta.type.NBSP

@ vima.ru Ta rget types (# org.apache.uima.ruta.type.MARKUP

Ouima.ruta.e:(amp eln on ﬁ // uima.ruta.example.DateEND RULES B
Ouima.ruta.aample.‘ufolume SPECIAL PeriodSep{->MARKONCE(DateEND)} CW; //

i . il ¥
D uima.ruta.example.Editor ‘/ BLOCK (Paragraph) Paragraph{} {
// uima.ruta.example.Pages RULES
NUM{ - >MARKONCE (Pages, 1, 4)} SPECIAL NUM Period:

EE, EditerMarker.tet 1478378 02,
EE, EnglishStopWords bt 147837
EE, FirstMNames.bet 1478378 020!
EE, JournalVelumeMarker.td 147
EE, Months.bet 1478378 02.05.13
[} PagesMarker.txt 1478378 02,
[5) Publishers.bt 1478378 02,05

// uima.ruta.example.DateSTART RULES
LParen{->MARKONCE(DateSTART)} YearInd; // p=20;

EE

ethods: Running...

test
Eg LICEMSE 1478378 02,0513 16:11 &' KEP - Adding pestfillers to rules for Booktitle
E 05, : Co -
3] i iy na.ruta.example.PagesSTART RULES
- NOTICE 1478378 0205131611 || || ) &/ LP2 (naive) f -y P 8
=l MMA - Al ™
=4 Interpreter Libraries (UMA Ruta | || [ &/ L2 (optimized) Avallable al Orlth S COMMA NUM{ ->MARKONCE (PagesSTART)} SPECTAL num pe | (|
[ &/ TraBal g m // uima.ruta.example.PagesEND RULES
[[] '@/ WHISK (generic) NUM LastToken{->MARKONCE(PagesEND) }; // p=15;
[ ' WHISK (token) o
N // uima.ruta.example.Publisher RULES
N CUAT AMAREARCC el mlmm 1 A1 EOCCTAL £ Rie
« 1 3 I
e
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TextRuler: Available algorithms

e LP?[Ciravegna, 2003]
— Boundary matching rules
— Context rules for filling gaps in boundary rules
— No correction rules (yet)

e Whisk [Soderland et al., 1999]

— Rules in the form of modified regular expressions
— No multi-slot rules (yet)

o KEP
— Basic idea: How does a human write rules?
— Set of simple algorithms for different engineering patterns
— Exploit synergy by combination
* Trabal
— Transformation-based rule learner
— Try to learn rules that correct existing annotations
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Preferences and Popup Commands

— Preferences |

type filter text Project Management
: Ele:ﬂr; Cas Editor i Project Management . . Validate
UIMA Preferences [T] Clear output folder before running a scrip @ Add UIMA Mature
2 UIMA Ruta [[] Do not start a VM in development mode Team 4 .
Builder [] Update Source Document Informaticon wh Compare With 3 Apply SCrl pt On fOIde r
CE!E Restore frem Local History...

“ Ed'tzrn e Acsictance ] o7 UIMA Ruta v| o7 QuickRuta Ctrl+T
Folding Cenfigure b | o Quick Ruta (remove basics) Ctrl+Alt+T
Formatter T Alt+Enter | & Quick Ruta {no xmi) Ctrl+Alt+Shift+T
Hovers & Update Project
smart Typing & Convert to UIMA Ruta project
Syntax Coloring
Templates

Interpreters S

Update UIMA Ruta Project

Project Management

Testing
4 TextRuler
KEP
LP2 (naive)
LP2 (optimized) )
TraBal Compare With 3
Whisk (generic) Replace With v
Whisk (token) Estoregefe &7 UIMA Ruta ¥ | o7 Quick Ruta Ctrl+T
» Usage Data Collector Properties R &7 Quick Ruta (remove basics) Ctrl+Alt+T
@j oK 6,' Quick Ruta (no xmi) Ctrl+ Alt+5Shift+ T
& Convertto TWL Ctrl+)
- &7 Convert to Multi TWL Ctrl+Shift+)
Compile word lists
Julius-Maximilians-
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Summary

Rule-k ment
by a & Apache UIMA Ruta ng:

Rule-based Text Annotation

=] [

http://uima.apache.org/ruta.html

aaaaaaaaaaaaaaaaaaa

e Compact and powerful language
for text processing tasks

= Year

e Supports different approaches

e Designed for rapid development
e Extensible and combinable

* Serious engineering support
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