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Abstract. In the above-mentioned article we describe a novel approach to support multilingual
verbalization of logical theories, axiomatizations, and other specifications such as business
rules. This engineering solution is demonstrated with the Object Role Modeling language,
although its underlying principles can be reused with other conceptual models and formal
languages, such as Description Logics, to improve its understandability and usability by the
domain expert. The engineering solution for multilingual verbalization is characterized by its
flexibility, extensibility and maintainability of the verbalization templates, which allow for easy
augmentation with other languages than the 11 currently supported.

This report presents the Russian verbalization template file. Given an ORM schema (or an
ORM-ML file), and given the verbalization template, a Russian verbalization of the rules and
fact types (in the schema) is generated automatically. A comprehensive example of an ORM
schema and its corresponding verbalization is generated and given in this report.

1 Introduction

In the above-mentioned article, we present a novel approach to support multilingual verbalization of
logical theories, formal axiomatizations, and other specifications such as business rules, ontologies, etc.
We demonstrate our approach by providing a flexible and extensible verbalization template for the Object
Role Modeling language. This template can be easily customized and translated into other human
languages. This technical report provides the Russian verbalization of the ORM models and rules. The
verbalization of several other languages (including, but not limited to: German, Italian, English, Arabic,
Dutch, Spanish, French, Chinese, Vietnamese, and Lithuanian) can be found at the above-mentioned
URL.
The underlying principles of our approach can be reused for other conceptual models and formal
languages, such as Description Logics. The objective was to define a template parameterized over a given
set of rules, models, or axioms, with as output fixed-syntax pseudo natural language sentences. A simple
example is the following: the formal rule

Vvx (Book(x) — 3y (ISBN(y) A Has(x,y)))
can be translated into

It is mandatory that each Book Has an ISBN.
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In this way, we enable domain experts themselves to build and/or validate the formal specifications of
their domains, without having to know that these sentences are formal axioms; i.e. the underpinning
logics and reasoning services are hidden from the user. Our approach with the provided templates can be
reused in modeling business rules, ontologies, knowledge bases, etc. See [H04] for a similar approach to
ORM business rules verbalization.

In the following section, we present an ORM example followed by verbalization of all rules in this ORM
schema. These verbalizations are generated automatically, according to the Russian verbalization
template presented in section 3. This approach is fully implemented and supported in the DogmaModeler
ontology modeling tool [JO5]. It is worth noting that DogmaModeler’s automated verbalization has been
used by tens of lawyers to build the Customer Complaint Ontology [JO5][JVMO3].

Remark on Modality: Our verbalization template can be adapted easily according to the
application/reasoning scenario, whether it is used as integrity constraints, derivation/inference rules,
business rules, etc. For example, the above mandatory constraint can be verbalized in different ways, such
as: 1) Each Book must Has at least one ISBN. 2) Each Book Has some ISBN values. 3) If there is a Book then it
Has an ISBN value. 4) A Book that does not Has an ISBN is not allowed. 5) If a Book does not Has an ISBN
value then....

2 Example of an ORM Schema

We illustrate in one diagram most types of rules supported in ORM. Our article [JKDO06] describes
technical details on ow our verbalization approach is implemented, see [H01] to know more about ORM,
and [JO5] to know about the DogmaModeler tool that we use to build and automatically verbalize ORM
models.
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Fig. 1. Example of ORM rules, in Russian.
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The constraints/rules in the above ORM example are verbalized automatically (according to the
verbalization template presented in section 2):

Kaxabin Yenosek VMimeeT no kpaHen mepe oanH HomepllaccnopTa.

Kaxabin Yenosek VMimeeT no kpaHen mepe oguH [ataPoxaeHus.

Kaxpas kombuHaumsa [JataPoxaeHus n iMs oTHOCMTCSl TONbKO K ogHOMY Yenosexk.

Kaxgbih Yenosek moxeT ObiTb  XKeHwwmHa unu Myx4uHa.

Kaxgpii Yenoeek saBnsietcs nmbo XKeHwmHa unu MyxynHa.

Ecnn Yenosek Boaut ABTOMOGUNbL , To Yenosek ABTopuanpoBaH Boputensckuellpasa.

Yenoeek PabotaeTHaYHuBepcuTeT ecnu 1 Tonbko ecnin aToT Yenosek [MpenogaetKypc , 1 HA00opOT.
Yenoeek CBazaHC KomnaHusi ecnv 1 Tonbko ecnn aToT Yenoesek PaboTtaeTHa Komnarus.

Ecnn Ynpaesnstiowwni Ynpaensaet KomnaHus , To aToT Yenosek PabotaeTtHa TOT Komnanus.

He cywecTtByeT C4YeT , KOTOPbLIN NpuvHaanexuTHenoBek u npuHaanexutKomnaHms.

He cywecTtByeT Yenosek , kotopbin [Muwet KHura n MNMpocmatpusaeT ToT KHura..

Cuer either npuHagnexut unu Yenosek nnu npuHagnexuTt KomnaHus.

Kaxxgbih Yenosek VMimeeT makcumym oguH [dataPoxaeHus.

Kaxxgbii Yenosek VMimeeT makcumym oguH Ums.

Kaxxgbii Yenosek VMimeet makcumym oguH HomepllaccnopTa.

Kaxxgbih Homepllaccnopta IsOf makcumym oguMH Yenosek.

BO3MOXHO, 4To Yenoeek Npenogaet 6Gonblue, yem oanH Kypc u, yto Kypc Mpenogaet Gonblue, Yem oaunH
HenoBek.

BO3MOXHO, 4TO Yenoeek [NpocmaTtpuBaeT Gonblie, Yem oanH KHura u, yto KHura MpocmatpuBaeT 6orblue, YeM
loavH Yenosek.

BO3MOXHO, 4YTo Yenosek MuweTt Gonblue, Yem oanH KHura u, yto KHura Muwet Gonblue, 4em oauH Yernosek.
BO3MOXHO, 4YTO Yenosek Bogut Gonblue, yem oanH ABTOMOOUNb 1, 4To ABTOMOOUNL BoauT Gonblue, 4em oamH
HenoBek.

Ecnu Yenosek X Konnera Yenoeek Y, To Hao6opoT

He cywecTtByeT YenoBek, koTopbli Konnera camoro ce6s

CTtpaHa MoxXeT 6bITb NpeacTaBneH kak: {benbrus, ®paHuunsa, MlepmaHns}

YenoBek He MOXET BbITb NPAMO (MM KOCBEHHO Yepes cBsi3n) BeiweYem camoro cebsi

XKeHwwumHa He MoxeT ObITb MPSIMO (MW KOCBEHHO Yepe3 cBa3n) CecTpa camoro cebs

Ecnu Yenoeek X Beixoant3amyx3a Yenosek Y, T0 He MOXeT GbiTb HA060POT

Ecnu Yenosek X Poantens Yenosek Y u Y Poantens Z, TO HEBO3MOXHO 4TO X pogutens Z

Ecnu Yenosek MNMpenogaet Kypc, To 310T Yenosek Npenogaet muHumym 3 1 makcumym 6 Kypc(bl)

3 The Russian Verbalization Template

The template is presented in an XML syntax, it is being implemented in the DogmaModeler tool to
support the Russian verbalization of ORM models. More details about this approach can be found
[JKDO06], and refer to [JO5] about DogmaModeler.

<?xml version="1.0" encoding="UTF-8'?>
<ORMSchema xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance'
xsi:noNamespaceSchemalocation="http://www.starlab.vub.ac.be'>

<ORMNLMeta>
<Meta name="DC.Title" content="Russian verbalization template"/>
<Meta name="DC.Version" content="0.1"/>
<Meta name="DC.Creator" content="Mustafa Jarrar"/>
<Meta name="DC.Contributor" content="Andriy Lisovoy"/>
<Meta name="DC.Language" content="Russian"/>
</ORMNLMeta>
<ORMNLBody>

<FactType xsi:type="FactType" >
<Text></Text>




<Object index="0" />
<Role index="0" />
<Text>/</Text>
<Role index="1" />
<Text></Text>
<Object index="1" />
</FactType>

<Constraint xsi:type="Lexical" >

<Text>Iekcnyeckumum KoHuenuusimu saenstoTes {</Text>
<Object index="0" />

<Loop index="1">

<Text>,</Text>

<Object index="n" />

</Loop>

<Text> }</Text>

</Constraint>

<Constraint xsi:type="Value" >

<Object index="0" />

<Text> moxeT 6bITb NpeacTaBneH Kak {</Text>
<Value index="0" />

<Loop index="1">

<Text>,</Text>

<Value index="n" />

</Loop>

<Text> }</Text>

</Constraint>

<Constraint xsi:type="Mandatory" >
<Text>KaxabIn</Text>

<Object index="0" />

<Role index="0" />

<Text> no kpaHeln mepe oanH</Text>
<Object index="1" />

</Constraint>

<Constraint xsi:type="Backward Mandatory" >
<Text>[nsa kaxporo</Text>

<Object index="0" />

<Text> cywecTByeT Mo kpaiHen mepe oauH </Text>
<Object index="1" />

<Text> koTopbI </Text>

<Role index="1" />

<Text> aToT</Text>

<Object index="0" />

</Constraint>

<Constraint xsi:type="Disjunctive Mandatory" >
<Object index="0" />

<Text>either</Text>

<Role index="0" />

<Text>unu</Text>

<Object index="1" />

<Loop index="1" >

<Text>unu </Text>

<Role index="n" />

<Object index="n" />




</Loop>
</Constraint>

<Constraint xsi:type="Uniqueness" >
<Text>Kaxngbln</Text>

<Object index="0" />

<Role index="0" />

<Text> makcumyM oamnH </Text>
<Object index="1" />

</Constraint>

<Constraint xsi:type="Backward Uniqueness" >
<Text>[na kaxagoro </Text>

<Object index="0" />

<Text> cywecTByeT N0 MakCMMyM oauH </Text>
<Object index="1" />

<Text> koTopbI </Text>

<Role index="1" />

<Text> aToT</Text>

<Object index="0" />

</Constraint>

<Constraint xsi:type="External Uniqueness" >
<Text>Kaxpas kombuHauus </Text>

<Object index="1" />

<Loop index="1">

<Text>u</Text>

<Object index="n" />

</Loop>

<Text> oTHOCUTCA TONbKO K ogHOMY </Text>
<Object index="0" />

</Constraint>

<Constraint xsi:type="Many Uniqueness" >
<Text>B03MOXHO, 4YTO</Text>
<Object index="0" />

<Role index="0"></Role>

<Text> GonbLue, 4em oauH </Text>
<Object index="1" />

<Text> u, yto</Text>

<Object index="1" />

<Role index="1"></Role>

<Text> GonbLue, 4em oauH </Text>
<Object index="0" />
</Constraint>

<Constraint xsi:type="Subtype" >
<Text>Kaxppin</Text>

<Object index="child" />

<Text> Takke sBnseTcs </Text>
<Object index="parent" />
</Constraint>

<Constraint xsi:type="Exclusive" >
<Text>Kaxppin</Text>

<Object index="0"/>

<Text> moxeT 6bITb </Text>
<Object index="1"/>




<Loop index="1">
<Text>unu</Text>
<Object index="n"/>

</Loop>

</Constraint>

<Constraint xsi:type="Total" >
<Text>KaxabIn</Text>
<Object index="0" />
<Text> siBnsieTcs nmbo </Text>
<Object index="1" />
<Loop index="1" >

<Text> unu </Text>

<Object index="n" />
</Loop>
</Constraint>

<Constraint xsi:type="Partition" >
<Text>Each </Text>
<Object index="0" />
<Text> no kpaiHen Mepe siBnsieTcss ogHUM u3 </Text>
<Object index="1" />
<Loop index="1" >

<Text> unu </Text>

<Object index="n" />
</Loop>
<Text>Ho He Bcemu cpasy</Text>
</Constraint>

<Constraint xsi:type="Subset" >
<Text>Ecnu </Text>

<Object index="0" />

<Role index="child" />

<Object index="child" />
<Text>, To </Text>

<Object index="0" />

<Role index="parent" />
<Object index="parent" />
</Constraint>

<Constraint xsi:type="Equality" >
<Object index="0" />

<Role index="first" />

<Object index="first" />
<Text>ecnu u Tonbko ecnu</Text>
<Text>atot </Text>

<Object index="0" />

<Role index="second" />
<Object index="second" />
<Text>, n HaobopoT</Text>
</Constraint>

<Constraint xsi:type="Equality FactType" >
<Object index="0" />

<Role index="First" />

<Object index="First" />

<Text>ecnu n Tonbko ecnu</Text>
<Text>atoT </Text>




<Object index="1" />
<Role index="Second" />
<Object index="Second" />
</Constraint>

<Constraint xsi:type="Subset FactType" >
<Text>Ecnu </Text>
<Object index="0" />
<Role index="child" />
<Object index="child" />
<Text>, T0 aTOT </Text>
<Object index="1" />
<Role index="parent" />
<Text> TOT </Text>
<Object index="parent" />
</Constraint>

<Constraint xsi:type="Exclusion" >
<Text>He cywectByeT </Text>
<Object index="0" />

<Text>, koTopbI </Text>

<Role index="first" />

<Object index="first" />

<Text> u </Text>

<Role index="second" />

<Object index="second" />
</Constraint>

<Constraint xsi:type="Exclusion FactType" >
<Text>He cywectByeT </Text>
<Object index="0" />

<Text>, koTopbI </Text>
<Role index="first" />

<Object index="first" />
<Text>u</Text>

<Role index="second" />
<Text>ToT </Text>

<Object index="second" />
</Constraint>

<Constraint xsi:type="Reflexive" >
<Text>Kaxgbin</Text>

<Object index="0"/>

<Role index="0"/>

<Text> </Text>

</Constraint>

<Constraint xsi:type="Irreflexive" >
<Text>No</Text>

<Object index="0"/>

<Role index="0"/>

<Text> camoro cebs</Text>
</Constraint>

<Constraint xsi:type="Symmetric" >
<Text>Ecnu</Text>

<Object index="0"/>

<Text> x</Text>




<Role index="0"/>

<Object index="0"/>

<Text> y</Text>

<Text> To HaoGopoT</Text>
</Constraint>

<Constraint xsi:type="Frequency">
<Text> -[Frequency] Ecnn </Text>
<Object index="0"/>

<Role index="0"/>

<Object index="1"/>

<Role index="0"/>

<Text>, Torga atoT </Text>
<Object index="0"/>

<Role index="0"/>
<Text>MuHUMYyM </Text>
<Minimum/>

<Text> n makcumym </Text>
<Maximum/>

<Role index="0"/>
<Text>(bl)</Text>

</Constraint>

<Constraint xsi:type="Asymmetric">

<Text> -[Asymmetric] Ecnu</Text>

<Object index="0"/>

<Text>X</Text>

<Role index="0"/>

<Object index="0"/>

<Text> Y, To He MOXeT BbITb HaobopoT</Text>
</Constraint>

<Constraint xsi:type="Acyclic">

<Text> -[Acyclic] </Text>

<Object index="0"/>

<Text> He MOXeT ObITb NPSIMO (MM KOCBEHHO Yepe3 cBA3N)</Text>
<Role index="0"/>

<Text> camoro ceba</Text>

</Constraint>

<Constraint xsi:type="Transitive">
<Text> -[Intransitive] Ecnn</Text>
<Object index="0"/>
<Text>X</Text>

<Role index="0"/>

<Object index="0"/>

<Text>Y, n Y</Text>

<Role index="0"/>

<Text> Z, TO HEBO3MOXHO 4YTO X</Text>
<Role index="0"/>
<Text>Z</Text>

</Constraint>

</ORMNLBody>
</ORMSchema>
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