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Conceptual Schema Design Steps

| 1. From examples to elementary facts
l 2. Draw fact types and apply population check

3. Combine entity types

—t—

4. Add uniqueness constraints

R =

5. Add mandatory constraints

e

6. Add subtype relations and other constraints

~ > | 7. Final checks, & schema engineering issues |
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Rules Verbalization

Based on [8]

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

15Of| Has

IsOf| Has

Person

Afhliated ith
T @may)  Notice that these verbalizations
Wadsthe can be generated atomically
Manager [GwredBy using fixed templates
Manages —, "/
‘-_'——:::—;-;_-9©,
/.ﬂ.c_:;ount
Ouned By

- 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.
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Rules Verbalization

Based on [8]

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

» 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.

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

- Subsul

- Manda

- Manda

- 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.
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An ORM model with many constraints

R acyolio

»

— ]

R acyceink
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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, therndhi® Péfisbn Teaches at least 3 and at most 6 Course(s).”



Same Example in Arabic
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Verbalization of all constraints (Arabic)

JIY) i §1sa 85 4l glud) US [Mandatory]-

J8Y) e aal s S # ) Al L) JS [Mandatory]-

A8 8l W slea o) Gl & slan (58 o) e Sl S [Mandatory]-

Y e aal g a3 F s Al bl JS [Uniqueness]-

SV e aal g anl A sl IS [Uniqueness]-

Y e aalg jie e ad 4l Ll S [Uniqueness]-

DY) e aalg lad i Sl Q85 JS [Uniqueness]-

zanaa Sall 5 3ake e S (o o) (S gl S [Uniqueness]-

e Sl g QLS (e S iy ol (S gLl S [Uniqueness]-

zanaa OSall 3 QS (e JiS) e 3l o) (S gl IS [Uniqueness]-

zna (Sl 58l (e SS) 268 ) S gl S [Uniqueness)-

Y e aal s gladl (I el and g 2B 23l (e JS 23 [Uniqueness)-
31530 5 Jasy Wl (sSs o) oS gl S [Exclusivel-

51530 5 da) s8¢ e gl S [Totality]-

Al Aad p Jsde Glad¥) 18 a3l 3 68 Gl 13 [Subset]-

A8 ,al 338 (4 Jazy paall 28 (418 4S 15 0 13 [Subset]-

83l pea lead) 128 13 Jadd 5 13 Aaals A Jeny (Ll JS [Equality]-

A< Al ha A Jary (L) 13a 13) Lasd 5 13) A LA G et Gladl S [Equiality]-
A8, W glae gl i 8 5 st Y Sslas s (550 o)) (S Y [Exclusion]-
LS @Iy Calyy o) il 3 5 S e Gl ol 058y o) (S Y [Exclusion]-
{Wldl L 3 Saaly }: s 4 o J Al 2l [Value]-

andil Jae ) 058 o) gt sm Y [Irreflexive]-

oSally (Sl 8 I ey e glsi) 13 [Symmetric]-

andil ol sl ol (3 dle e 5l 3 dlae A8y Hh) (5SH o) Qs (S [Acyclic)-
andi e o ydia (38l e o8 8l 48 Hhay) 0S5 o gl (SarY [Acyclic]-
e e Sl B e bl Aa 5 ) w oladl 13 [Asymmetric)-

Al o) G 0sS O) Sa adld gl bl gl Gl a5 e Gl ) sl s glasl 13 = J [Intransitve]-

83le 3 (M 2 O oo O e QLW I (U Bale ey Ol ) [Frequency]-
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