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ER-diagram Cookbook

= A quick reference list of rules for converting
ER-diagrams into VDM-SL notation is
provided.

= Symbols FE, F' denote entities

= Symbols #FE, #F denote the relevant key
attributes

= Symbols A, B, C, D, G, ---, Z denote attribute
domains.
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Entities

ER

VDM -SL

Define

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

b: B

Z2. Z
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M:M Relationships

ER VDM -SL

E Define
#EF :: ek: #E
fk: #F;

ER :: e: map #E to E;
f: map #F to F;
r: map #EF to A
inv nk ER(e,f,r) ==
{ k.ek | kin set domr }
subset dom e and
{ kK.fk | kin set domr }
subset dom f;
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M:M Relationship improved

Can be made simpler by merging r with either e or f , e.g.:

ER VDM -SL
E Define
Ex :: e: E

r. map #F to A

ER :: e: map #E to Ex;
f: map #F to F;
inv nk ER(e, f) ==
forall x in set rng e &

donm(x.r) subset domf;
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M:M without attrib ute

ER VDM-SL
Define
EN Ex :: e: E
r. set of #F;
in
M
= ER :: e: map #E to Ex;

forall

f: map #F to F
Inv nk_ ER(e, f) ==

X in set rng e &
X.r subset domf;
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Reasoning
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Ex = E x (#F — A)
(4=1)

Ex = E x (#F — 1)
{A=1;}

Fx = FE X P(#F)
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M:M Relationship example

</

A naive “bank account management system”:

C Balance )

Accounts

M
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& (Jostumers
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M:M example (VDM-SL)

VDM-SL-equivalent model:

ER :: e: map Accountld to Account| nf
f: map Costunerld to Nane
Inv nk_ ER(e,f) == forall x Iin set rng e &

X.r subset dom f;

AccountInf :: a: Bal ance
r: set of Costunerld ;:

Informal meaning of i nv nk_ER:

The information of each account can only refer to
known bank costumers.
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M:1 Relationships

One F at most is related to a given E, sonap #F to A
“shrinks” to an optional pair:

ER VDM-SL

ER :: e: map #E to Ex;
f: map #F to F;
inv nk ER(e, f) ==
let g ={ k |->e(k).r.f |
k in set dome & is R(e(k).r) }
in rng g subset domf;
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1:1 Relationships

Further to M:1, relationship has to be injective:

ER VDM-SL

inv nk_ER(e, f) ==
let g ={ k |->e(k).r.f |
k in set dome & is_R(e(k).r) }
in rng g subset domf and injective(q);
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Auxiliar y predicate ‘“injective”

Recall
= Ris injective iff ker R C id

= when R is simple (partial function), then
a(ker R}b = a,bedomRARa=RD

m So ker R C id means Va,b e domR.(Ra = Rb=a =)

Thus:
Injective[ @\ @] : map @GA to @ -> bool
I nj ective(f)==
forall a,b 1n set domf &
f(a)=f(b) => a=b
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Compulsor y relationships

ER VDM -SL

Define
#EF :: ek: #E
fk: #F;

ER :: e: map #E to E;
f: map #F to F;
r: map #EF to A
inv nk ER(e,f,r) ==
{ k.ek | kin set domr }
= dom e and
{ kK.fk | kin set domr }
= dom f;
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Compulsor y rel. semantics

At Invariant level, subset gives place to
set-theoretic equality “=", that Is:

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

/

N\
- ININ

-~

ERA-VDMSL —p.14/14



	ER-diagram Cookbook
	Entities
	M:M Relationships
	M:M Relationship improved
	M:M without attribute
	Reasoning
	M:M Relationship example
	M:M example (VDM-SL)
	M:1 Relationships
	1:1 Relationships
	Auxiliary predicate «injective»
	Compulsory relationships
	Compulsory rel. semantics

