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ER-diagram SemanticsCookbook

A quick referencelist of rulesfor converting
ER-diagrams into VDM-SL notationis provided.

Symbols , denoteentities

Symbols , denotetherelevantkey attributes

Symbols , , , , , , denoteattribute
domains.
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Entities

ER VDM-SL

E

Z

B

A

Define
map #E to E;
E :: a: A

b: B
.
.
.
z: Z;
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M:M Relationships

ER VDM-SL

M

N

A

E

R

F

Define

#EF :: ek: #E

fk: #F;

in

ER :: e: map #E to E;

f: map #F to F;

r: map #EF to A

inv ER(e,f,r) ==

{ k.ek | k in set dom r }

subset dom e and

{ k.fk | k in set dom r }

subset dom f;
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M:M Relationship impr oved

Canbemadesimplerby mergingr with eithere or f, e.g.:

ER VDM-SL

M

N

A

E

R

F

Define

Ex :: e: E

r: map #F to A;

in

ER :: e: map #E to Ex;

f: map #F to F;

inv ER(e,f) ==

forall x in set rng e &

dom(x.r) subset dom f;
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M:M Relationshipwithout attrib ute

ER VDM-SL

M

N
E

R

F

Define

Ex :: e: E

r: set of #F;

in

ER :: e: map #E to Ex;

f: map #F to F

inv ER(e,f) ==

forall x in set rng e &

x.r subset dom f;
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Reasoning
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M:M Relationshipexample

A naïve “bankaccountmanagementsystem”:

M N
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M:M example(VDM-SL)

VDM-SL-equivalentmodel:

ER :: e: map AccountId to AccountInf

f: map CostumerId to Name

inv ER(e,f) == forall x in set rng e &

x.r subset dom f;

AccountInf :: a: Balance

r: set of CostumerId ;

Informalmeaningof inv ER:

The information of each account can only refer to known

bank costumers.
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M:1 Relationships

Only oneF can(atmost)berelatedto agivenE, somap #F to A

“shrinks” to anoptionalpair:

ER VDM-SL

1

N

A

E

R

F

Ex :: e: E

r: [ R ];

R :: f: #F

a: A;

in

ER :: e: map #E to Ex;

f: map #F to F;

inv ER(e,f) ==

{ x.r.f | x in set rng e & is_R(x.r) } sub-

set dom f;
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1:1 Relationships

Furtherto M:1, relationshiphasto beinjective:

ER VDM-SL

1

1

A

E

R

F

Ex :: e: E

f: #F

a: A;

in

ER :: e: map #E to Ex;

f: map #F to F;

inv ER(e,f) ==

{ x.f | x in set rng e} subset dom f and

injective({ k |-> e(k).f | k in dom e });
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Auxiliary predicate“injecti ve”

injective[@A,@B] : map @A to @B -> bool

injective(f)==

forall a,b in set dom f &

f(a)=f(b) => a=b
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Compulsory relationships

ER VDM-SL

M

N

A

E

R

F

Define

#EF :: ek: #E

fk: #F;

in

ER :: e: map #E to E;

f: map #F to F;

r: map #EF to A

inv ER(e,f,r) ==

{ k.ek | k in set dom r }

= dom e and

{ k.fk | k in set dom r }

= dom f;
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Compulsory relationshipsemantics

At invariantlevel,subset givesplaceto set-theorectic
equality“=”, thatis:

s = r == s subset r and r subset s
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