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l Basic Notation '

Definition 1 (Partial Ordering) A binary
relation T on D is called a partial ordering on D
iff it is:

1. Reflexive: for all @ € D,a C a.

2. Antisymmetric: for all a,b e D,a C b and
b C aimply a = b.

3. Transitive: for all a,b,ce D,aCband bC ¢
imply a C c.

Definition 2 (Partially ordered set) A
partially ordered set A is a pair (|A|,C4) where
|Al is a set and T 4 is a partial ordering on |A|.
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’Complete Partial Order Operators'

Definition 3 (Lifting) For any set .S, the result
of lifting S is a cpo S| defined by:

° ]S_L|:SU{J_}

e foraj,az € |S,|,a1 Cg, aziff a; = L or
al = ao.

Definition 4 (Union-compatible cpo’s) Let

A be a family of cpo’s. The family A is
unton-compatible if:

JA=(J{AllA e A}, | {Ca 1A 4}

1S a ¢po.
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l- Finite Subsets and Sequences'

Definition 5 (Finite subsets) Let A be a flat
cpo with L = 1 4. Then the cpo of its finite
subsets, Scpo(A), is defined as follows:

¢ [Soro(A)l =F(A[\{L})U{L},

o for s1,52 € |Sopo(A)l, 81 Esgpp(a) 2 iff

s1 = 1 or 81 = 39.

Definition 6 (Finite Sequences) Let A be a

clements of A, Lopo(A), is defined by

* [Lopo(A)| = IL(JAJ\ {L}) U {L}
o [ ;'CCP()(A) [ for all [ S Iﬁopo(A)’, and

lﬁg(ll) = 1_@1_1([2) and
for i e {1,...,len(l)}, 1 (i) Cu Io(i).

.

cpo with L = 1 4. The cpo of finite sequences of

for I1,lz € [Lopo(A) |\ {L}, 11 Crepo(ay b2 iff
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f- Cartesian Product I

Definition 7 (Cartesian product) Let

Ay, ..., A, becpo’s with L = 1,4, =... =

Then their smashed Cartesian product,
Pcpo(AI, v ,An), is defined by:

e [ Popo(Ay,..., A

e | —[-:--PC’PO(AIV":A'J’L) P for all
p € |Pcpro(Ay,..., A,)|, and

for (a1,...,an),(al,...,al) e

IPCPO(AL oo 7An>!7

(ala SR aa'n) EPCP()(Al,...,A.n) (aflv coe sy,

a1 E4, @y and ...and a,, T4 a/,.
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! Record space I

Definition 8 (Record space) Let id € Id be a
VDM-5L identifier, and let Ay, ..., A, be cpo’s
with L = L4, =...= 14 . Then the smashed
record cpo, Rpo (A1, ..., Ay), is defined by:

° lRiélPo(z‘%l1, AR =
({id} x X (JAil \ {L})u{L}

o | "l__—_Riélp(’)(Ala"'aAn) r for all

re|Répo(Ar, ..., A,)|, and
for (id,a1,...,a,),(id,a},...,a) e
'chc’iPO(Ah“wAn)’a

(Zd, al,... 9an) “I;Ricdp()(Al}"')An) (Zd, Cl;ll, R ,Cl;n>

iff a1 E4, @) and ...and a, T4 al.
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" Mapping Space I

Definition 9 (Mapping space) Let A be a flat
cpo and B be a cpo with L = 1 4 = 1 5. Then
the cpo of smashed mappings from A to B,
Mepo(A, B), is defined as follows:

o [Mcro(A, B)| = M(JA\{L},|BI\{L})u{L}
e L Crigpoa,py mforall me | Mcopo(A, B),
and
for 1,12 ¢ |Mcpo(z4, B)l \ {_J_},
M1 Enmcero(a,n) M iff
do(m1) = dp(ms) and for all
a € dp(my), mi(a) Eg maola).
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" Function space I

Definition 10 (Function space) Let A and B
be cpo’s with L = 1 4 = L. Then the cpo of
Junctions from A to B, Fopo(A, B), is defined
by:

* [Foro(A, B)| = (|A| - |B) U{L}

* L Lropno(a,B) [ for all f e |'7:OPO(A7B)‘a and
for f:g < "FCPO(AaB)I \ {J—}a f .[;.’FCPO(A,B) g
iff for all a € A, f(a) Cp g(a).
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] Tagging Operator I

Definition 11 (Tagging) Let A be a cpo with
1L =_14. Forany te TAG, tagging A with ¢
yields a cpo T po(A) defined as follows:

 [Tépo(A) ={(t a)la e (JA\ {L})}u{L}
o Ly (ayeforalec|Tépo(A4)] and

for (t,al), (t, CLQ) < ’T(%PO(A)‘,
(t,a1) ETépo(A) (t,&g) iff a1 C 4 as.
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Construction 12 (Domain universe) The
universe of domains for VDM, DOM, is defined
by:

DOM = {((|A[, Ea), [AIDI(IA],E4) € CPO A

Definition 13 (VDM domain operators) For
each of the operators on CPO, its extension to a
domain operator on DOM is defined.

‘ VDM Domains I

o<W

Al S [AINA{ LA}

[ Further Information .

A Naive Domain Universe for VDM (VDM’90)
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