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Introduction

Snippet and its properties

ACE View is anovel ontology and rule editor that simplifies the exploration and editing

ACE Snippet Editor: Every territory that is surrounded by a country X and that is a IEEE=

of expressive and syntactically complex OWL 2 ontologies and SWRL rulesets by bas-
ing the user interface on Attempto Controlled English (ACE). This makes ACE View
radically different from current OWL and SWRL editors which use formal logic syn-
taxes and general purpose graphical user interface widgets (trees, checkboxes, etc.), and
which are often seen as too complicated and confusing for domain experts with no back-
ground in formal methods. ACE View integrates two mappings, ACE—-OWL/SWRL
and OWL—ACE, and is implemented as a plug-in for Protégé 4.

Motivation

The OWL 2 specification describes several serialization syntaxes for OWL ontologies.
Some of these syntaxes are oriented towards machines and are thus inherently difficult
to read and write for humans. Others have been designed for logicians and program-
mers, but lack the features that would bring OWL closer to domain experts who are often
not well-trained in formal methods. Some of the problems that users encounter when
working with OWL ontologies are purely semantic (e.g. caused by misunderstanding
the open world reasoning and the unique name assumption). Many problems, however,
are rooted in the nature of current OWL syntaxes.

Some knowledge bases also require a rule component, often expressed in SWRL. The
proposed SWRL syntax, however, is completely different from the OWL syntaxes. Query
languages introduce yet another set of syntaxes.

ACE vs OWL/SWRL. Which is more readable?

One possible solution is to work with knowledge bases via a controlled natural lan-
guage like ACE. ACE is a formal logic that is syntactically a fragment of English, thus
making the reading and writing of logic formulas more user-friendy. Compare:

ACE OWL, SWRL, DL-Query

Every employee that does not own a car | employee N — (3 own car) C 3 own bike
owns a bike.
Every man that owns a car likes the car.|man(?z) A own(?z, 7y) A car(?y) — like(x, 7y)
Which car does John own? car 3 own™ {John}

ACE views

ACE View provides a set of views that present the knowledge base as a set of ACE
snippets. Each snippet is a sequence of one or more ACE sentences and corresponds to
an OWL or SWRL axiom, or a DL-Query. The user can add, modify and delete snippets.
Snippets can also be generated by interacting with standard Protégé views (e.g. the
sub class hierarchy tree). Furthermore, interaction with a reasoner (question answering,
entailment generation and explanation) is also based on ACE.

Download ACE View at
http:/ /attempto.ifi.uzh.ch /aceview /

Learn the ACE language at
http:/ /attempto.ifi.uzh.ch/
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| ACE Feedback: Every territory that is surrounded by a country X and that is a par 1BEE=E

> |Messages: Errors: 0 Warnings: 0

v Paraphrases: 1

If a country X1 surrounds a territory X2
and the territory X2 is a part of a country X3
and it is false

that the country X3 is the country X1
then the territory X2 is an enclave .

lﬁ.nnntatinns: 1

Value URI =
‘urgent, example, iswcZ2008, v1.2.12" uri:tags
"BUG" uri:BUG
"‘Can't we express it in OWL? -- kaarel” http:/ fwww.w3.org/2000/01 /rdf-schema...
v Corresponding logical axioms: OWL: 0 SWRL: 1
(x5, ?xl) , surround(?x2, ?xl) , differentFrom(?x5, ?x2) => enclave(|?x8)
i 3 -3 14| »
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| ACE Snippets ACEWord Usage ACE Q&A ACE Entailments ACE Lexicon ACE Text }
ACE Text: 244 sentences DNEEE
If X borders Y then Y borders X.
If X surrounds ¥ then X borders Y.
Everything is surrounded by at most 1 thing.

Every territory that is surrounded by a country is an enclave.

Every enclave is a territory that is surrounded by a country.

Mo territory that is bordered by at least 2 countries is an enclave.

San_Marino is surrounded by Italy.

Vatican_City is surrounded by [taly.

Kaliningrad is bordered by Lithuania.

Kaliningrad is bordered by Poland.

Kaliningrad is not a country.

Every country that is not a NATO-country and that borders a NATO-country is a
neutral-country or dislikes NATO.

If X dislikes ¥ then X does not like Y.

Every country that is not a NATO-country and that does not dislike NATO is a
neutral-country.

Every country that is not bordered by a country is an island-country.

If an island-country is bordered by a country then it is an island-country.

Every island-country is a country.

United_Kingdom is an island-country.

If there is a NATO-country that is a neutral-country then it is a neutral-NATO-country.
Every neutral-NATO-country is a NATO-country that is a neutral-country.

Every territory that is not bordered by a body-of-water is a landlocked-territory.
Every landlocked-territory is a territory that is not bordered by a body-of-water.
Every territory that is surrounded by something that is not a body-of-water is not bordered L

by a body-of-water. i
No body-of-water is a territory. r
( Update ) Updated in 16.0 seconds

Syntax error pinpointing

ACE Snippet Editor: Every baltic-state is EU-country and is a % NATO-country.

F

Every baltic-state is EU-country

and is a % NATO-country . | Add as new |
I;: Update :,I
Ii: Delete :,I

A& The snippet contains a syntax error.

ACE Feedback: Every baltic-state is EU-country and is a % NATO-country.

KB = Set of ACE snippets

{ ACE Snippets | ACEWord Usage ACE Q&A ACE Entailments ACE Lexicon ACE Text ]

ACE Snippets: 244 snippets (all shown)
Find snippet by: @ Highlight () Filter

Shippet W... ¥ |Mes...[[d|
Every country that is not bordered by a country is an island-cav SnippEt
If an island-country is bordered by a country then it is an islanv Words

Every territory that is not bordered by a body-of-water is a Iaiv’ Messages
Every landlocked-territory is a territory that is not bordered I:ﬁ Axioms
Which country is not a NATO-country and borders a NATO-col Timestamp
San_Marino is surrounded by Italy. ~ URI
Vatican_City is surrounded by Italy. ~ Annotations

Kaliningrad is bordered by Lithuania. Horizontal Scroll

 Pack All Columns
If there is a NATO-country that is a neutral-country then itisa  pack Selected Column

Every neutral-NATO-country is a NATO-country that is a neutral-country. (o F
Finland likes NATO.
Portugal borders 5pain.
Spain borders France.

Kaliningrad is bordered by Poland.

Led
P

Spain borders Andorra.
France borders Belgium.
France borders Germany.
France borders Switzerland.
France borders Italy.

France borders Luxembourg.

Led | ked | Led | ked | kel Led | Led | Lad
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Questions and answers

| ACE Snippets ACEWord Usage ACEQ&A | ACEEntailments ACE Lexicon ACE Text ]

Find snippet by: ™ Highlight () Filter
Question Indiv...5ub cI...Euper...
What is an EU-country? 27 1 3
What is a NATO-country? 26 |1 2 m
Which EU-country is a NATO-country? 21 1 5
Which EU-country is not a NATO-country? 2 0 &
Which NATO-country is not an EU-country? 0 0 3
What is an EU-country and is a NATO-country and is a GB-country? 4 0 B
What is a landlocked-territory? 2 1 1
Which EU-country borders a NATO-country? 24 0 &
What does Austria border? 8 0 0
What does Belgium border? 4 0 0
What does Bulgaria border? 5 0 0 $
L
AmaE Ao Mo ene boeed o s ? (] (] (]

[

21 named individuals: Belgium, Bulgaria, Czech_Republic, Denmark, Estonia, France,
Germany, Greece, Hungary, Italy, Lawia, Lithuania, Luxembourg, Netherlands, Poland,
Portugal, Romania, Slovakia, Slovenia, 5pain, United_Kingdom,

1 named classes: baltic-state,

Every answer is: country, EU-country, European-country, NATO-country, territory, ... (%)

Working together with Protégé

ACE Snippets: 240 snippets (all shown) mE=E @ Characteristics: border
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OWL entities vs ACE words

| ALCE Snippets ACEWord Usage ACEQ&EA ACE Entailments ACE Lexicon | ACE Text |

Find snippet by: @ Highlight () Filter

E Functional

v Messages: Errors: 1 Warnings: 1
Type 5Sen..Tok.. YValue Repair -

sente... 1 & Every baltic-state is <> EU-coun... This is the first sentence that wa...

chara... % (0x25, 37)

Unknown character(s) ignored.

LFaraphrases: None
Lﬁ.nnurariuns: None

» Corresponding logical axioms: None

Shippet
MNothing borders itself. E Inverse functional
Everything borders itself.
If X borders ¥ then it is false that ¥ borders X.
If X borders ¥ then Y borders X.
If X borders something that borders ¥ then X borders Y.
Everything is bordered by at most 1 thing.

Everything borders at most 1 thing.

E Transitive
E Symmetric
E Asymmetric
W Reflexive

W Irreflexive

- - i L -

Find snippet by: @ Highlight () Filter

Entity i Type Singular Plural P. participle Frequenc_
Bulgaria PN Bulgaria a
Canada PN Canada 2
contain TV  contains contain contained |2
country CN country countries 22
Croatia PN Croatia 5
Cyprus PMN Cyprus 3
Czech_Republic PN Czech_Republic a
Denmark PN Denmark 4
dislike TV  |dislikes dislike disliked 3
EU-country CN EU-country EU-countries 36
European-country CN  European-country |European-countries 24
Finland PN Finland 7
France PN France 12
GE-country CN  G8-country GB-countries 9
enclave CN  enclave enclaves b
Estonia PN Estonia 5
Europe PN Europe 2
Georgia PMN Georgia 2
Germany PN Germany 13 1
Greece PN Greece 7 4

Entailments and explanations

| ALCE Snippets ACEWord Usage ACE Q&EA ACE Entailments | ACE Lexicon ACE Text |
ACE Entailments: 274 snippets (all shown) DEEE
Find snippet by: @ Highlight () Filter
Snippet & Timestamp

lceland is an island-country.
lceland is a territory.

Iran borders Turkey.

Irag borders Turkey.

Ireland borders United _Kingdom.
Ireland is a country.

Ireland is an European-country.
Ireland is an island-country.
Ireland is a territory.

Italy borders France.
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ltaly borders Switzerland.

¥ Ireland is an island-country.
United_Kingdom borders Ireland.

If an island-country is bordered by a country then it is an island -country.

United_Kingdom is an island-country.

Ireland is an EU-country.

Every European-country is a country that Europe contains.
If X borders Y then Y borders X.

Every EU-country is a European-country.

Linguistic metrics

| ALCE Snippets ACE Q&A ACE Entailments ACE Lexicon ACE Text ACE Metrics }

Snippets 244
Sentences 244
Questions 42
SWEL snippets 0
Non OWL/SWRL snippets ]
Unverbalized axioms ]
Snippets that contain nothing but 1
Content words 77
Common nouns 13
Transitive verbs 5
Proper names 59
Unused content words ]
Wordforms 100
Ambiguous wordforms ]
Ambiguous wordforms in the same wordclass 0



