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Conceptual Schema Design Steps

1. From examples to elementary facts

2. Draw fact types and apply population check

3. Combine entity types

4. Add uniqueness constraints

5. Add mandatory constraints

6. Add subtype relations and other constraints

7. Final checks, & schema engineering issues
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Rules Verbalization

Verbalization is the process of writing the semantics captured by the 
ORM constrains as pseudo-natural language (fixed-syntax) sentences.

- Subsumption: Each Manager must be a type of Person.
- Mandatory: Each Person must Has at least one Name.
- Mandatory: Each Person must Has at least one BirthDate.
- InterUniqueness: The combination of {BirthDate, Name} must refer to at most one Person.
- Equality: Each Person WorksFor a Company must AffliatedWith that Company, and vice versa.
- Subset: Each Manager who Manages a Company must WorksFor that Company. 
- ExMandatory: Each Account OwnedBy Person or OwnedBy Company, or both. 
- Exclusion: No Account can be OwnedBy a Company and OwnedBy a Person.

Notice that these verbalizations
can be generated atomically 

using fixed templates 

Based on [8]
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Ø This pseudo-natural language is understandable for domain 
experts, which enables them to help in the modeling process, as 
they can review whether the rules are correct.

Ø See http://www.jarrar.info/orm/verbalization/
which offers templates for verbalizing ORM in 10 languages

http://www.jarrar.info/orm/verbalization/
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An ORM model with many constraints
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Verbalization of the constraints (English)
-[Mandatory]  Each Person must Has at least one PassPortNr.
-[Mandatory]  Each Person must Has at least one BirthDate.
-[Mandatory]  Each Account should be  Owned-By Company or Owned-By Person.
-[Uniqueness]  Each Person must Has at most one BirthDate.
-[Uniqueness]  Each Person must Has at most one Name.
-[Uniqueness]  Each Person must Has at most one PassPortNr.
-[Uniqueness]  Each PassPortNr must IsOf at most one Person.
-[Uniqueness]  It is possible that  Person teaches more than one Course , and vice versa.
-[Uniqueness]  It is possible that  Person Reviews more than one Book , and vice versa.
-[Uniqueness]  It is possible that  Person Writes more than one Book , and vice versa.
-[Uniqueness]  It is possible that  Person Drivers more than one Car , and vice versa.
-[Uniqueness]  The combination of { BirthDate and Name } must refer to at most one Person.
-[Exclusive]  Each Person should be either Woman or Man.
-[Totality]  Each Person must be, at least,  Man or Woman.
-[Subset]  If Person  Drivers Car then this Person  AuthorisedWith Driving Licence.
-[Subset]  If Manager  manages Company then this Person  WorksFor that Company.
-[Equality]  Person  WorksFor University if and only if this Person  teaches Course.
-[Equality]   Person  AffiliatedWith Company if and only if this Person  WorksFor that Company.
-[Exclusion]  No Account  Owned-By Company and also  Owned-By Person.
-[Exclusion]  No Person  Writes Book and also  Reviews that Book.
-[Value] The possible instances of Country are :{Belgium, France, Germany}
-[Irreflexive] No Person ColleagueOf it/him self.
-[Symmetric] If Person X ColleagueOf Person Y, it must be vice versa.
-[Acyclic]   Person cannot be directly (or indirectly through a chain)  SuperiorOf it/him self .
-[Acyclic]   Woman cannot be directly (or indirectly through a chain)  SisterOf it/him self .
-[Asymmetric]  If Person X  WifeOf Person Y, it cannot be vice versa .
-[Intransitive] If Person X ParentOf Person Y, and Y ParentOf Z, then it cannot be that X ParentOf Z.
-[Frequency] If Person Teaches Course, then this Person Teaches at least 3 and at most 6 Course(s).



8Jarrar © 2018

Same Example in Arabic
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Verbalization of all constraints (Arabic)
لقلاا رفَسَ زُاوَجَ مقْرَ ھل ناسنْإِ لك [Mandatory]-

لقلاا ىلع دحاو دلایمِخرات ھل ناسنْإِ لك [Mandatory]-
ةكرشل كولممواناسنلا كولمم نوكینا بجی باسح لك [Mandatory]-

رثكلاا ىلع دحاو دلایم خیرات ھلناسنا لك [Uniqueness]-
رثكلاا ىلع دحاو مسا ھلناسنا لك [Uniqueness]-
رثكلاا ىلع دحاو رفس زاوج مقر ھلناسنا لك [Uniqueness]-
رثكلاا ىلع دحاوناسنلا رفس زاوج مقر لك [Uniqueness]-
حیحص سكعلاو ةدام نمرثكا سردینا نكمیناسنا لك [Uniqueness]-

حیحص سكعلاو باتك نمرثكا فلؤینا نكمیناسنا لك [Uniqueness]-
حیحص سكعلاو باتك نمرثكا ىلع قلعینا نكمیناسنا لك [Uniqueness]-
حیحص سكعلاو ةرایس نمرثكا دوقینا نكمیناسنا لك [Uniqueness]-
رثكلاا ىلع دحاوناسنا ىلا ریشی مساو دلایم خیرات نم لك داحتا [Uniqueness]-

ةَأرَمْاِوا لجراما نوكینا نكمیناسنا لك [Exclusive]-
ةَأرَمْاِوا لجر نوكینا بجیناسنا لك [Totality]-
ةقایس ةصخرب لوخمناسنلاا اذھ ناف ةرایس دوقیناسنااذا [Subset]-
ةكرشلاةذھ يفلمعیریدملا اذھ نافةكرشریدیریدماذا [Subset]-

ةدام سردیناسنلاا اذھاذا طقف واذا ةعماج يف لمعیناسنا لك [Equality]-
ةكرشلاةذھ يف لمعیناسنلاا اذھاذا طقف واذا ةكرشل بوسنمناسنا لك [Equality]-

ةكرشل كولمم تقولا سفن يف وناسن لا كولمم باسح نوكینا نكمی لا [Exclusion]-
باتك كلذ فلؤی تقولا سفن يفو باتك ىلع قلعیناسنا نوكینا نكمی لا [Exclusion]-

{ ایناملا ,اسنرف ,اكیجلب {:يھ ةلودل ةنكمملا میقلا [Value]-
ھسفنل لیمز نوكیناناسنلا زوجی لا [Irreflexive]-

سكعلاب سكعلا ناف , صل لیمز سناسنااذا [Symmetric]-
ھسفنل ما وا با )ةرشابم ریغ وا ةرشابم ةقیرطب( نوكیناناسنلانكمیلا [Acyclic]-
ھسفن ىلع فرشم )ةرشابم ریغ وا ةرشابم ةقیرطب( نوكیناناسنلانكمیلا [Acyclic]-

حیحص ریغ سكعلا ناف ,صناسنلا ةجوز سناسنااذا [Asymmetric]-
ماواباس نوكینانكمیلا ھناف ,جناسنلاماوابا صو ,صناسنلاماوابا سناسنااذا ج ل [Intransitve]-

ةدام3 ىلا2 نیب سردینا بجیناسنلاا اذھ ناف ,ةدام سردیناسنلاااذا [Frequency]-
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