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» Computer Science

» on-going process during coding
» parsing of the structure so far
» update the parse according to changes

» NLP

» batch process
» processing of text
» parse a sentence word-by-word
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» non-linear creation of text

» differs from:
» speaking
» hearing
» reading
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» non-linear

> revisions
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» non-linear

> revisions
» big data
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» Recording of the writing process by keystroke-logging
» Keystroke-logs grow as we type
» Size of keystroke-logs
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» Recording of the writing process by keystroke-logging

» Keystroke-logs grow as we type
» Size of keystroke-logs

» Example: 2’130 data points for a 23 minutes writing session
(1.3 MB XML data, 160 words final text)
» Snapshot: Data for producing the German determiner “Die”

[}S INSTITUT FUR
DEUTSCHE SPRACHE

Mahlow: Growing Trees. Fred-Jelinek Seminar, Prague, April 4, 2016 6/19



~ <event>

<id>2</id>
<typekeyboards/typex
<outputaDe/outputs
<position-Bs/position>
<positionFull>0</positionFull>
<doclength>1</doclength>
<doclengthFull>1</doclengthFull>
SeharProduct ioree/charP oductlon
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StartClocks00125125, 434</startClock
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</event>
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<typeskeyboard</type>
<output>ic/output>
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<doclength>2</doclen
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<startTime>1525664</star tTim
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<endClock>00: 25:25. 754</endClock>
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<pauseTime>230</pauseTine>
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</event>
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<actionTine>50</actionTine>
<pauseTime>110</pauseTine>
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» Writing session from a seminar
» German
» Students
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www.inputlog.net
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Writing session from a seminar
German
Students

Argumentative Essay:

» 150 to 160 words
» 25 minutes time
» free topic (here: “Should assisted suicide be legalized?”)
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Students
Argumentative Essay:

» 150 to 160 words

» 25 minutes time

» free topic (here: “Should assisted suicide be legalized?”)
Original research hypothesis:

» Restrictions on time and size trigger extensive revisions.
» (proven only for size)
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www.inputlog.net
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Writing session from a seminar
German

Students
Argumentative Essay:

» 150 to 160 words
» 25 minutes time
» free topic (here: “Should assisted suicide be legalized?”)

Original research hypothesis:

» Restrictions on time and size trigger extensive revisions.
» (proven only for size)

Keystroke-Logging with Inputlog
www.inputlog.net
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» Deletions and insertions at any time at any location.
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» Deletions and insertions at any time at any location.
» S-Notation for marking revisions.
» Snapshot: first part of the example text produced.

Die Legalisierun[h]1|1g [[akriver]2|2der aktiven]67|68
{aktiver}68|69 Sterbehilfe ist ein sehr zwiespéltiges
[thema]3|3Themas. [Fir eine Legalisierung]69|70{Dafiir}70|71
[w[ur]4|4lirde [S]5|5sprechen]71|72{spr[6che]73|74{&che}74|75}7:
|73, dass es totkran[kenmen]6|6ken Menschen ein sanftes
Ab[blben ]7|7leben ermdéglich{t}40|41 und[ [unétiges ]8]|8
wlietere]9|9eiteres ]176|77{ weiteres }77|78unnd[&]10|10tiges
Leid verhindert.
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» During writing, a text has various states until the final text:
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» During writing, a text has various states until the final text:
» One state per keystroke-log-event. (2'130)
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» During writing, a text has various states until the final text:

» One state per keystroke-log-event. (2'130)
» One state per saved draft. (3)
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» During writing, a text has various states until the final text:
» One state per keystroke-log-event. (2'130)
» One state per saved draft. (3)
» One state per revision. (97)
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» During writing, a text has various states until the final text:
One state per keystroke-log-event. (2'130)

One state per saved draft. (3)

One state per revision. (97)

One state per change in production mode. (140)

vVVvYyY vy
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» During writing, a text has various states until the final text:
One state per keystroke-log-event. (2'130)

One state per saved draft. (3)

One state per revision. (97)

One state per change in production mode. (140)
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v

» A “state” is a “version”.
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» A “state” is a “version”.
» Apply NLP to growing text/versions.
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» A “state” is a “version”.
» Apply NLP to growing text/versions.
» Show information on current word.
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» A “state” is a “version”.
» Apply NLP to growing text/versions.

» Show information on current word.
» Show information on current sentence.
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» During writing, a text has various states until the final text:
One state per keystroke-log-event. (2'130)

One state per saved draft. (3)

One state per revision. (97)

One state per change in production mode. (140)
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» A “state” is a “version”.
» Apply NLP to growing text/versions.

» Show information on current word.
» Show information on current sentence.
» Show diffs of versions.
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v

During writing, a text has various states until the final text:

One state per keystroke-log-event. (2'130)

One state per saved draft. (3)

One state per revision. (97)

One state per change in production mode. (140)

vV vy

v

A “state” is a “version”.
Apply NLP to growing text/versions.

» Show information on current word.
» Show information on current sentence.
» Show diffs of versions.

v

v

v

Visualize growing.
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» Switch from:
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» Switch from:
» normal text production to deletion or insertion
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» Switch from:

» normal text production to deletion or insertion
» deletion to insertion or normal text production
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» Switch from:

» normal text production to deletion or insertion
» deletion to insertion or normal text production
» insertion to deletion or normal text production
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» Switch from:

» normal text production to deletion or insertion
» deletion to insertion or normal text production
» insertion to deletion or normal text production
» “normal text production” is typing at the edge of the
text produced so far.
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» Switch from:

» normal text production to deletion or insertion
» deletion to insertion or normal text production
» insertion to deletion or normal text production
» “normal text production” is typing at the edge of the
text produced so far.
= QOperationalization of “version”:
» Previous version can be accessed by executing undo.
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(explicit versions)

Die Legalisierunh

Die Legalisierun

Die Legalisierung akriver

Die Legalisierung

Die Legalisierung der aktiven Sterbehilfe ist ein sehr
zwiespdltiges thema

Die Legalisierung der aktiven Sterbehilfe ist ein sehr
zwiespaltiges

Die Legalisierung der aktiven Sterbehilfe ist ein sehr
zwiespdltiges Themas. Fiir eine Legalisierung wur
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(S-notation)

Die Legalisierun[h]1|1lg [akriver]2|2der aktiven
Sterbehilfe ist ein sehr zwiesp&dltiges [thema]3|3Themas.
Fiir eine Legalisierung wur|4
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» Use versioning/diffing algorithms from document engineering.

» Use NLP parsing.

INSTITUT FUR
DEUTSCHE SPRACHE

Mahlow: Growing Trees. Fred-Jelinek Seminar, Prague, April 4, 2016 13/19



» Use versioning/diffing algorithms from document engineering.

» rely on explicit structure.

» Use NLP parsing.
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» Use versioning/diffing algorithms from document engineering.

» rely on explicit structure.
» focus on documents, not on text.

» Use NLP parsing.
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» Use versioning/diffing algorithms from document engineering.

» rely on explicit structure.
» focus on documents, not on text.
» Use NLP parsing.

» implicit structure of natural language sentences.
» sentences during writing are ill-formed, incomplete,
inconsistent.
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» Use versioning/diffing algorithms from document engineering.

» rely on explicit structure.
» focus on documents, not on text.
» Use NLP parsing.
» implicit structure of natural language sentences.
» sentences during writing are ill-formed, incomplete,
inconsistent.
» when to parse?
» how to diff parse-trees?
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» Use versioning/diffing algorithms from document engineering.

» rely on explicit structure.
» focus on documents, not on text.

» Use NLP parsing.
» implicit structure of natural language sentences.
» sentences during writing are ill-formed, incomplete,
inconsistent.
» when to parse?
» how to diff parse-trees?
» we need interactive parsing!
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» Avoid re-parsing untouched sentences.
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» Avoid re-parsing untouched sentences.

» Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).
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» Avoid re-parsing untouched sentences.

» Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).

» Re-use parsed clauses/sentences that are moved around.
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Avoid re-parsing untouched sentences.

v

Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).

v

Possibilities:

v

INSTITUT FUR
DEUTSCHE SPRACHE

Mahlow: Growing Trees. Fred-Jelinek Seminar, Prague, April 4, 2016

Re-use parsed clauses/sentences that are moved around.

14/19



v

v

v

v

Avoid re-parsing untouched sentences.

Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).
Re-use parsed clauses/sentences that are moved around.
Possibilities:
» parse touched sentences when a version is saved (manually or
automatically).
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v

Avoid re-parsing untouched sentences.

Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).
Re-use parsed clauses/sentences that are moved around.
Possibilities:
» parse touched sentences when a version is saved (manually or

automatically).
» parse touched sentence after a change in production mode.
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Avoid re-parsing untouched sentences.

Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).

Re-use parsed clauses/sentences that are moved around.
Possibilities:
» parse touched sentences when a version is saved (manually or
automatically).

» parse touched sentence after a change in production mode.
» parse current sentence after a change in production mode.
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v

Avoid re-parsing untouched sentences.

v

Avoid constant re-parsing
(e.g., after each key pressed or every 10 seconds).

Re-use parsed clauses/sentences that are moved around.
Possibilities:
» parse touched sentences when a version is saved (manually or
automatically).
» parse touched sentence after a change in production mode.
» parse current sentence after a change in production mode.
» parse everything after a change in production mode.

v

v
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» Emacs as test bed.
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» Emacs as test bed.

» Information on current word.
(Stripey Zebra implementation in Malaga for German morphology)
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» Emacs as test bed.

» Information on current word.
(Stripey Zebra implementation in Malaga for German morphology)

» Information on POS structures (aka “syntax highlighting”).
(MBT for German)
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Emacs as test bed.

Information on current word.

(Stripey Zebra implementation in Malaga for German morphology)
Information on POS structures (aka “syntax highlighting”).
(MBT for German)

Information on syntax structure of current version.
(Mate for German)

v

v

v

v
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Die Legalisierunhl]

Die _ der _ ART _ case=nom|number=sg|gender=fem -1 2 _ NK
Legalisierunh _ Legalisierunh _ NE _ case=nom|number=sg|gender=fem -1 @ _ — _[]

German 1:#%- parse-text.txt All (2,85) [{Text)]
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Die Legalisierunf]

Die _ der _ ART _ case=nom|number=sg|gender=fem -1 2 NK _
Legalisierun _ Legalisierun _ NE _ case=nom|number=sg|gender=fem -1§ _ -—- _ _

German 1:#+- parse-text.txt All (2,75) [{Text)]
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Die Legalisierung akriverll

1_1 Die der _ ART _ case=nom|number=sg|gender=fem -1 2 _ NK _

-1 —_—

1.3 akriver

1.2 Legalisierung _ Legalisierung _ NN _ case=nom|number=sg|gender=fem -1 3 _ SB _ _
akriv _X

German 1:#+- parse-text.txt All (3,85) [{Text)]
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Die Legalisierungll

Die _ der _ ART _ case=nom|number=sg|gender=fem -1 2 _ NK
Legalisierung _ Legalisierung _ NN _ case=nom|number=sg|gender=fem -1 f _ ——

German 1:#+- parse-text.txt All (2,75) [{Text)]

Auto-saving...done
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ey

ooce Emacs-x86_64-10_9@mb-mahlow: text.txt

Die Legalisierung der aktiven Sterbehilfe ist ein sehr zwiespaltiges themal]
1
1.1 Die _ der _ ART number=sg | gender=fem
12 Legalisierung _ Legalisierung _ NN _ case=nom|number=sg|gender=Ffem
13 er _ der _ ART  _ case=gen|number=sg|gender=fem
14 aktiven _ aktiv _ ADJA _ case=gen|number=sg|gender=fem|degree=pos
15 Sterbehilfe _ Sterbehilfe _ NN _ case=gen|number=sg|gender=fem
16 ist _ sein _ VAFIN _ number=sg|person=3|tense=pres |mood=ind
17 ein _ ein _ ART  _ case=nom|number=sg|gender=neut
18 - _ AV _ -
19 2wiespdltiges _ zwiespdltig _ ADJA [] case=nom|number=sg|gender=neut|degree=pos
1.1e thema _ Thema _mM - =
| German 1:%k- parse-text.txt ALl (9,46) [{Text)]
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ey

ooce Emacs-x86_64-10_9@mb-mahlow: text.txt

Die Legalisierung der aktiven Sterbehilfe ist ein senr zwiespaltigesf]
1
1.1 Die _ der _ ART number=sg | gender=fem
12 Legalisierung _ Legalisierung _ NN _ case=nom|number=sg|gender=Ffem
13 er _ der _ ART  _ case=gen|number=sg|gender=fem
14 aktiven _ aktiv _ ADJA _ case=gen|number=sg|gender=fem|degree=pos
15 Sterbehilfe _ Sterbehilfe _ NN _ case=gen|number=sg|gender=fem
16 ist _ sein _ VAFIN _ number=sg|person=3|tense=pres |mood=ind
17 ein _ ein _ ART  _ case=nom|number=sg|gender=neut
18 - _ AV _ -
19 zwiespdltiges _ zwiespdltig _ ADJA _ case=nom|number=sg|gender=neut |degree=pos
| German 1:%k- parse-text.txt ALl (8,99) [{Text)]
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ooce Emacs-x86_64-10_9@mb-mahlow: text.txt
Die Legalisierung der aktiven Sterbehilfe ist ein sehr zwiespaltiges Themas. Fir eine Legalisierung wurll

1
1.1 Die _ der _ ART number=sg | gender=fem
12 Legalisierung _ Legalisierung _ NN _ case=nom|number=sg|gender=Ffem
13 er _ der _ ART  _ case=gen|number=sg|gender=fem
14 aktiven _ aktiv _ ADJA _ case=gen|number=sg|gender=fem|degree=pos
15 Sterbehilfe _ Sterbehilfe _ NN _ case=gen|number=sg|gender=fem
16 ist _ sein _ VAFIN _ number=sg|person=3|tense=pres |mood=ind
17 ein _ ein _ ART  _ case=nom|number=sg|gender=neut
18 sehr - _ADV  _ _ -
19 zwiespdltiges _ zwiespdltig _ ADJA _ case=nom|number=sg|gender=neut |degree=pos
1.1e Themas _ Thema _ NN _ case=nom|number=sg|gender=neut =
111 I Ts. T -1
2.1 Fiir _ fur _ APPR _ _
2.2 eine _ei _ ART  _ case=acc|number=sg|gender=fem
2.3 Legalisierung _ Legalisierung _ NN _ case=acc|number=sg|gender=fem
2.4 wur _wur X _

| German 1wk~ parse-text.txt ALl (16,94)  [(Text)]
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» Non-linear incremental parsing as parsing of text
during production.

INSTITUT FUR
DEUTSCHE SPRACHE

Mahlow: Growing Trees. Fred-Jelinek Seminar, Prague, April 4, 2016 17119



» Non-linear incremental parsing as parsing of text
during production.

= Application of CS-style incremental parsing to
natural language text “coding”.
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» Non-linear incremental parsing as parsing of text
during production.

= Application of CS-style incremental parsing to
natural language text “coding”.

» Static interactive NLP available on word and sentence level.
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» How to display parse trees to be useful for a writer?
» How to diff parse trees and display the diff?
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» How to display parse trees to be useful for a writer?
» How to diff parse trees and display the diff?
» Apply structured editing.
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ey

v

How to display parse trees to be useful for a writer?
How to diff parse trees and display the diff?

Apply structured editing.

Use our version definition for scholarly editions, too.

v

v

v
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