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‘Basic Semantic Domains'

Models are mappings from identifiers to values:

ENVpyrg = IE( VAL U DOM J OPVAL U
POLYVAL)

VAL = | J{|A] | ((|1A], Ca), |All) € DOM}

| (JAl, Ea) € CPO, A C [AJ\N {L}}

OPVAL = IF(Input x State x State x Output X
Mode )

POLYVAL = IL4(DOM) — VAL
Input = DOM

Output = DOM

State = DOM

Mode = { cont, exit, ret }
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The Style of the Deﬁnition'

The direct style:

SemSpec : Document — IP(ENVpygg)
SemSpec(spec) & FvalSpec(spec)

The relational style:

SemSpec : Document — IP(ENVpyrE)

SemSpec(doc) £
{e'rw l env € ENVpyrge -
IsAModelOf (env, doc) }

where IsAModelOf corresponds to sat used by
Hoare.

N
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‘Semantic Evaluation Domains'

The semantics of definitions is expressed in terms
of “definers”:

Def = ENV — (ENV U {err})

If definitions can be loose, “loose definers” are
used:

LDef = TP(Def)

For constructs used in definitions different kind of
“evaluators” are used. If looseness can be present
“loose evaluators” are used:

LXFEval = IP(XFuval)
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]Evaluation of Basic Types'

EvalBasicType : BasicType — TEwval
EvalBasic Type( MkTag( ‘Basic Type’, tp))(env) £

cases iIp:
NATONE — natl-dom,
NAT — nat-dom,
INTEGER — int-dom,
RAT — rat-dom,
REAL — real-dom,
BOOLEAN — Bool-dom,
CHAR — char-dom,
TOKEN  — token-dom,
UNIT — nil-dom

Dynamic Semantics of VDM-SL
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iSemantics of Expressions'

Without looseness in expressions:
Fvalbzpr . Expr — ENV — VAL
First attempt with looseness:
FvalEzpr : Ezpr — ENV — TP(VAL)
Final signature for FvalEzpr

FvalEzpr . Expr — IP(ENV — VAL)

o

Dynamic Semantics of VDM-SL
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|Evaluati0n of Statements.

Loose statement evaluators:
LSEval = IP(SFEval)
Statement evaluators:

SEval = ENV — (ENV x MODE x
(VAL U {nil }))

Triples of:
1. modified environments
2. termination mode

3. returned value

N
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/

lEvaluation of Patterns.

Loose pattern evaluators:

LPatFEval = IP(PatEwval)

Pattern evaluators:

Patbval = VAL — ENV — (IE(VAL) U

{ err, unmatch })

Evaluation of pattern identifiers

FvalPatternld : Patternld — LPatEval

EvalPatternid( MkTag( ‘Patternld’, id)) £
{ Aval. Xenv.if id = nil
then {—}
else {id — wval}}

.
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‘Evaluation of Bindings'

Loose binding evaluators:
LBindEval = IP(BindFEval)
Binding evaluators:

BindBval = ENV — IP(IE(VAL) U {err})

_/
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' Further Information .

e Towards a Formal Semantics of The
BSI/VDM Specification Language (IFIP’89)

e The Formal Semantics of ISO VDM-SL
(September’95 CSI)

e The VDM Specification Language — Reading
the Standard (Prentice-Hall’95)
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