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VDMToolsVDMTools®® Overview...Overview...

The Rose-VDM++ Link

Document Generator

C++/Java Code Generator

Syntax & Type Checker

API (Corba), DL Facility

Interpreter (Debugger)
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The RoseThe Rose--VDM++ LinkVDM++ Link

Is my model 
“right”?

Is my model 
“right”?

How can I check 
my model?

How can I check 
my model?

Rose-VDM++ LinkRose-VDM++ Link

Validate requirements
and design.

Test your models!

Validate requirements
and design.

Test your models!

Rose98
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Syntax & Type checkingSyntax & Type checking

Type checkingType checking

Log messagesLog messages

Syntax checkingSyntax checking
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Debugging with Debugging with VDMToolsVDMTools®®

ExecutionExecution

ValueValue inspectioninspection

Single steppingSingle stepping

BreakpointsBreakpoints
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Documentation in MS WordDocumentation in MS Word

One compound document:One compound document:

DocumentationDocumentation

SpecificationSpecification

Test coverageTest coverage

Test coverage Test coverage 

statisticsstatistics
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C++ Code GeneratorC++ Code Generator
Platforms and Platforms and 
CompilersCompilers
•• GNU GNU egcsegcs version version 

1.1:1.1:
Sun SPARC SunOS Sun SPARC SunOS 
running 4.1.x or running 4.1.x or 
Solaris 2.6Solaris 2.6
HP9000/700 running HP9000/700 running 
HPHP--UX 10 UX 10 
PCPC’’s running Linuxs running Linux

•• Visual C++ version Visual C++ version 
5.0 or higher:5.0 or higher:

Windows NT Windows NT 
Windows 95/98Windows 95/98

(...)

Int vdm_Conta::vdm_Levantamento
(const TYPE_Conta_String &vdm_dt,

const Int &vdm_lev) {
if (((Bool) 

((vdm_saldo.GetValue()) >= 
(vdm_lev.GetValue()))).GetValue()
) {

vdm_saldo = vdm_saldo -
vdm_lev;

vdm_movimentos.ImpModify(vdm_dt, 
-vdm_lev);

return (Generic) vdm_saldo;
}
else 
return (Generic) (-(Int) 1);

}

(...)

(...)

Int vdm_Conta::vdm_Levantamento
(const TYPE_Conta_String &vdm_dt,

const Int &vdm_lev) {
if (((Bool) 

((vdm_saldo.GetValue()) >= 
(vdm_lev.GetValue()))).GetValue()
) {

vdm_saldo = vdm_saldo -
vdm_lev;

vdm_movimentos.ImpModify(vdm_dt, 
-vdm_lev);

return (Generic) vdm_saldo;
}
else 
return (Generic) (-(Int) 1);

}

(...)
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Toolbox API Toolbox API 

RequestRequest

ResultResult
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Dynamic Link FacilityDynamic Link Facility

VDM
Specification

Dynamic Link
Module

External
Code Type 

Conversion
Module
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MathematicalMathematical FoundationsFoundations

PointersPointers ((nullnull
alternativealternative))

A *...;A *...;1 + A1 + A

ExponentialsExponentials ((arraysarrays))B ... [A];B ... [A];BBAA

CoproductsCoproducts
((variantvariant recordsrecords))

StructStruct {{

intint tagtag; /* 1,2 ; /* 1,2 
*/*/

unionunion {{

A A ifAifA;;

B B ifBifB;;

} data;} data;

};};

A + BA + B

ProductsProducts
((recordsrecords))

structstruct {{

A A fstfst;;

B B sndsnd;;

};};

A x BA x B

DescriptionDescriptionC/C++C/C++AbstractAbstract
NotationNotation
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TypeType DefinitionsDefinitions

PrimitivePrimitive Data Data TypesTypes
•• Product (record) Product (record) 

typestypes
•• CoproductCoproduct (union) (union) 

typestypes
•• Function typesFunction types
•• OptionalOptional typestypes

DerivedDerived Data Data TypesTypes
•• Set typesSet types
•• Sequence typesSequence types
•• Map typesMap types

•• BasicBasic Data Data TypesTypes
•• BooleanBoolean
•• NumericNumeric
•• TokensTokens
•• CharactersCharacters
•• QuotationsQuotations

Data Type invariants Data Type invariants 
must also be added!must also be added!
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Basic Data TypesBasic Data Types
Boolean:Boolean: boolbool

Numeric:Numeric: realreal
ratrat
intint
natnat
nat1nat1

Tokens:Tokens: tokentoken

Characters:Characters: charchar

Quotations:Quotations: <RED><RED> (e.g.)(e.g.)
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Product (record) types:Product (record) types:
/* /* cartesiancartesian product */product */ T = A * B * T = A * B * …… * Z* Z
/* labeled /* labeled tuplestuples */*/ T :: a : AT :: a : A

b :b :
……
z : Zz : Z

CoproductCoproduct (union) types:(union) types:
/* disjoint union *//* disjoint union */ T = A | B | T = A | B | …… | Z| Z

Function types:Function types:
/* partial functions *//* partial functions */ T = A T = A -->> BB

/* /* total total functions */functions */ T = A T = A +>+> BB

Optional types:Optional types:
/* pointers *//* pointers */ T = [A]T = [A]

/* T | /* T | nilnil */*/

PrimitivePrimitive Data Data TypesTypes
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DerivedDerived Data Data TypesTypes

Set types:Set types:
/* sets *//* sets */ T = set of AT = set of A

Sequence types:Sequence types:
/* sequences *//* sequences */ T = T = seqseq of Aof A
/* non/* non--empty sequences */empty sequences */ T = seq1 of AT = seq1 of A

Map types:Map types:
/* general maps *//* general maps */ T = map A to BT = map A to B
/* injective maps *//* injective maps */ T = T = inmapinmap A to BA to B
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Data Type OperatorsData Type Operators

The different data types (basic, primitive and The different data types (basic, primitive and 
derived) have operations specific to those derived) have operations specific to those 
types:types:
•• not xnot x

•• x < yx < y

•• s1 union s2s1 union s2

•• head lhead l

•• domdom ff

•• Etc.Etc.
For each such type weFor each such type we’’ll list these operationsll list these operations
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Boolean Data Type OperatorsBoolean Data Type Operators

not bnot b NegationNegation bool bool --> bool> bool

a and ba and b ConjunctionConjunction bool * bool bool * bool --> bool> bool

a or ba or b DisjunctionDisjunction bool * bool bool * bool --> bool> bool

a => ba => b ImplicationImplication bool * bool bool * bool --> bool> bool

a <=> ba <=> b BiimplicationBiimplication bool * bool bool * bool --> bool> bool

a = ba = b EqualityEquality bool * bool bool * bool --> bool> bool

a <> ba <> b InequalityInequality bool * bool bool * bool --> bool> bool
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Numeric Data Types OperatorsNumeric Data Types Operators
--xx Unary minusUnary minus real real --> real> real

abs xabs x Absolute valueAbsolute value real real --> real> real

floor xfloor x FloorFloor real real --> int> int

x + yx + y SumSum real * real real * real --> real> real

x x –– yy DifferenceDifference real * real real * real --> real> real

x * yx * y ProductProduct real * real real * real --> real> real

x / yx / y DivisionDivision real * real real * real --> real> real

x ** yx ** y PowerPower real * real real * real --> real> real

x < yx < y Less thanLess than real * real real * real --> > boolbool

x > yx > y Greater thanGreater than real * real real * real --> > boolbool

x <= yx <= y Less or equalLess or equal real * real real * real --> > boolbool

x >= yx >= y Greater or equalGreater or equal real * real real * real --> > boolbool

x = yx = y EqualEqual real * real real * real --> > boolbool

x <> yx <> y Not equalNot equal real * real real * real --> > boolbool

x div yx div y Integer divisionInteger division intint * * intint --> > intint

x x remrem yy RemainderRemainder intint * * intint --> > intint

x mod yx mod y ModulusModulus intint * * intint --> > intint
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Product Data Type OperatorsProduct Data Type Operators

Product type definition:Product type definition:
A1 * A2 * A1 * A2 * …… * An* An

Construction of a tuple:Construction of a tuple:
mk_(a1,a2,mk_(a1,a2,……,an),an)

Record type definition:Record type definition:
A :: A :: fstfst : A1: A1

sndsnd : A2: A2
……

nth : Annth : An

Construction of a record:Construction of a record:
mk_A(a1,a2,...,an)mk_A(a1,a2,...,an)



2222

Set OperatorsSet Operators
e in set s1e in set s1 MembershipMembership A * set of A A * set of A --> bool> bool

e not in set s1e not in set s1 Not membershipNot membership A * set of A A * set of A --> bool> bool

s1 union s2s1 union s2 UnionUnion set of A * set of A set of A * set of A --> set of A> set of A

s1 inter s2s1 inter s2 IntersectionIntersection set of A * set of A set of A * set of A --> set of A> set of A

s1 s1 \\ s2s2 DifferenceDifference set of A * set of A set of A * set of A --> set of A> set of A

s1 subset s2s1 subset s2 SubsetSubset set of A * set of A set of A * set of A --> bool> bool

s1 psubset s2s1 psubset s2 Proper subsetProper subset set of A * set of A set of A * set of A --> bool> bool

s1 = s2s1 = s2 EqualityEquality set of A * set of A set of A * set of A --> bool> bool

s1 <> s2s1 <> s2 InequalityInequality set of A * set of A set of A * set of A --> bool> bool

card s1card s1 CardinalityCardinality set of A set of A --> nat> nat

dunion s1dunion s1 Distr. unionDistr. union set of set of A set of set of A --> set of A> set of A

dinter s1dinter s1 Distr. intersectionDistr. intersection set of set of A set of set of A --> set of A> set of A

power s1power s1 Finite power setFinite power set set of A set of A --> set of set of A> set of set of A



2323

Sequence OperatorsSequence Operators
hd lhd l HeadHead seq1 of A seq1 of A --> A> A

tl ltl l TailTail seq1 of A seq1 of A --> seq of A> seq of A

len llen l LengthLength seq of A seq of A --> nat> nat

elems lelems l ElementsElements seq of A seq of A --> set of A> set of A

inds linds l IndexesIndexes seq of A seq of A --> set of nat1> set of nat1

l1 ^ l2l1 ^ l2 ConcatenationConcatenation seq of A * seq of A seq of A * seq of A --> seq of A> seq of A

conc llconc ll Distr. conc.Distr. conc. seq of seq of A seq of seq of A --> seq of A> seq of A

l(i)l(i) Seq. applicationSeq. application seq1 of A * nat1 seq1 of A * nat1 --> A> A

l ++ ml ++ m Seq. modificationSeq. modification seq of A * map nat1 to A seq of A * map nat1 to A --> > seqseq of Aof A

l1 = l2l1 = l2 EqualityEquality seq of A * seq of A seq of A * seq of A --> bool> bool

l1 <> l2l1 <> l2 InequalityInequality seq of A * seq of A seq of A * seq of A --> bool> bool
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Map OperatorsMap Operators
dom mdom m DomainDomain (map A to B) (map A to B) --> set of A> set of A

rng mrng m RangeRange (map A to B) (map A to B) --> set of B> set of B

m1 munion m2m1 munion m2 MergeMerge (map A to B) * (map A to B) (map A to B) * (map A to B) --> map A to B> map A to B

m1 ++ m2m1 ++ m2 OverrideOverride (map A to B) * (map A to B) (map A to B) * (map A to B) --> map A to B> map A to B

merge msmerge ms Distr. mergeDistr. merge set of (map A to B) set of (map A to B) --> map A to B> map A to B

s <: ms <: m Dom. restr. toDom. restr. to set of A * (map A to B) set of A * (map A to B) --> map A to B> map A to B

s <s <--: m: m Dom. restr. byDom. restr. by set of A * (map A to B) set of A * (map A to B) --> map A to B> map A to B

m :> sm :> s Rng. restr. toRng. restr. to (map A to B) * set of A (map A to B) * set of A --> map A to B> map A to B

m :m :--> s> s Rng. restr. byRng. restr. by (map A to B) * set of A (map A to B) * set of A --> map A to B> map A to B

m(d)m(d) Map applyMap apply (map A to B) * A (map A to B) * A --> B> B

inverse minverse m Map inverseMap inverse inmap A to B inmap A to B --> inmap B to A> inmap B to A

m1 = m2m1 = m2 EqualityEquality (map A to B) * (map A to B) (map A to B) * (map A to B) --> bool> bool

m1 <> m2m1 <> m2 InequalityInequality (map A to B) * (map A to B) (map A to B) * (map A to B) --> bool> bool
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Comprehension NotationComprehension Notation
Convenient compConvenient comprehensionsrehensions existexist for for setssets, , 
sequencessequences andand mapsmaps::
•• SetSet--comprehensioncomprehension

{ { elemelem | bind| bind--list & list & predpred }}

•• SequenceSequence--comprehensioncomprehension
[ [ elemelem | | setbindsetbind & & predpred ]]

The set binding is restricted to sets of The set binding is restricted to sets of 
numeric values, which are used to find numeric values, which are used to find 
the order of the resulting sequencethe order of the resulting sequence

•• MapMap--comprehensioncomprehension
{ { mapletmaplet | bind| bind--list & list & predpred }}
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Data Type InvariantsData Type Invariants

Data TypeData Type Data TypeData Type
InvariantInvariant

Even = natEven = nat
inv n == n mod 2 = 0inv n == n mod 2 = 0

SpecialPair = nat * realSpecialPair = nat * real
inv mk_(n,r) == n < rinv mk_(n,r) == n < r

DisjointSets = set of set of  ADisjointSets = set of set of  A
inv ss == forall s1, s2 in set ss &inv ss == forall s1, s2 in set ss &

s1 <> s2 => s1 inter s2 = {}s1 <> s2 => s1 inter s2 = {}
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FunctionFunction DefinitionsDefinitions
ExplicitExplicit FunctionsFunctions::
f: A * B * f: A * B * …… * Z * Z --> R> R
f(a,b,f(a,b,……,z) == expression,z) == expression
[[prepre prepre--expression]expression]
[[postpost postpost--expression]expression]

ImplicitImplicit FunctionsFunctions::
f(a:A, b:B, f(a:A, b:B, ……, z:Z) r:R, z:Z) r:R
[pre pre[pre pre--expression]expression]
post postpost post--expressionexpression

Implicit functions cannot be executed by the VDM Implicit functions cannot be executed by the VDM 
interpreter.interpreter.
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FunctionFunction ExamplesExamples

ExplicitExplicit FunctionFunction::

mapIntermapInter: (map : (map natnat to to natnat) * (map ) * (map natnat to to natnat) ) --> map > map natnat to to natnat
mapInter(m1,m2) == (mapInter(m1,m2) == (domdom m1 inter m1 inter domdom m2) <: m1m2) <: m1
prepre forallforall d in set (d in set (domdom m1 inter m1 inter domdom m2) & m1(d) = m2(d);m2) & m1(d) = m2(d);

ImplicitImplicit FunctionFunction::
mapIntermapInter: (m1,m2: map : (m1,m2: map natnat to to natnat) m: map ) m: map natnat to to natnat
prepre forallforall d in set (d in set (domdom m1 inter m1 inter domdom m2) & m1(d) = m2(d)m2) & m1(d) = m2(d)

postpost domdom m = (m = (domdom m1 inter m1 inter domdom m2) andm2) and

forallforall d in set d in set domdom m & m(d) = m1(d);m & m(d) = m1(d);
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PolymorphicPolymorphic FunctionsFunctions
GenericGeneric functionsfunctions thatthat cancan bebe usedused onon valuesvalues ofof
severalseveral differentdifferent typestypes

emptyBag[@elememptyBag[@elem]]: () : () ++> > ((map map @elem@elem to to natnat1)1)
emptyBag(emptyBag() == { |) == { |--> };> };

numBag[@elemnumBag[@elem] : ] : @elem@elem * (* (mapmap @elem@elem to nat1) to nat1) 
+> +> natnat

numBag(e,mnumBag(e,m) == ) == ifif e e inin setset dom m dom m thenthen m(em(e) ) 
elseelse 0;0;

TypeType instantiationinstantiation
emptyIntemptyInt = = emptyBag[intemptyBag[int]]
numIntnumInt = = numBag[intnumBag[int]]
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HighHigh OrderOrder FunctionsFunctions

Functions that receive other Functions that receive other 
functions as argumentsfunctions as arguments
natFilternatFilter : (: (natnat --> > boolbool) * ) * seqseq of of natnat --> > seqseq of of natnat
natFilter(p,lnatFilter(p,l) == [ ) == [ l(il(i) | i in set ) | i in set indsinds l & l & p(l(ip(l(i)) ];)) ];

filter[@elemfilter[@elem] : (@] : (@elemelem --> > boolbool) * ) * seqseq of @of @elemelem --> > seqseq of of 
@@elemelem
filter(p,sfilter(p,s) == [ ) == [ l(il(i) | i in set ) | i in set indsinds l & l & p(l(ip(l(i)) ];)) ];

ExampleExample
f : f : natnat --> > boolbool
f n == n mod 2 = 0f n == n mod 2 = 0
natFilternatFilter (f, [1,2,3,4,5]) = ?(f, [1,2,3,4,5]) = ?
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ExpressionsExpressions
LetLet--in and Letin and Let--be be 
expressionsexpressions
IfIf--thenthen--else else 
expressionsexpressions
Cases expressionsCases expressions
Quantified Quantified 
expressionsexpressions
Set expressionsSet expressions
Sequence expressionsSequence expressions

Map expressions Map expressions 
Tuple Tuple 
expressionsexpressions
Record Record 
expressions expressions 
Is expressionsIs expressions
Lambda Lambda 
expressionsexpressions
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LetLet--in and  Letin and  Let--be Expressionsbe Expressions
LetLet--in expressions are used for naming complicated constructs and in expressions are used for naming complicated constructs and 
for decomposing complex structuresfor decomposing complex structures
letlet cscs’’ = {c |= {c |--> cs(c) union {s}},> cs(c) union {s}},

ctct’’ = {s |= {s |--> ct(s) union {c}}> ct(s) union {c}}
inin …… cscs’’ …… ctct’’ ……

LetLet--bebe--suchsuch--that expressions are even more powerful. A free choice that expressions are even more powerful. A free choice 
can be expressed:can be expressed:

letlet i in set inds l i in set inds l be stbe st Largest (elems l, l(i))Largest (elems l, l(i))
inin …… i i ……

andand
letlet l in set Permutations(list) l in set Permutations(list) be stbe st

forall i,j in set inds l & i < j => l(i) < l(j) forall i,j in set inds l & i < j => l(i) < l(j) 
inin …… l l ……
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IfIf--ThenThen--ElseElse ExpressionsExpressions
IfIf--ThenThen--ElseElse expressionsexpressions are similar tare similar to those o those 
known from programming languages:known from programming languages:

if c in set if c in set domdom rqrq then then rq(crq(c))
else {}else {}

Nested IfNested If--ThenThen--Else expressions are also Else expressions are also 
available:available:

if i = 0 then <Zero>if i = 0 then <Zero>
elseifelseif 1 <= i and i <= 91 <= i and i <= 9
then <Digit>then <Digit>
else <Number>else <Number>
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Cases Cases ExpressionsExpressions

Cases expressions are very powerful because of pattern Cases expressions are very powerful because of pattern 
matching:matching:

cases com:cases com:
mk_Loan(a,bmk_Loan(a,b) ) --> a^> a^”” has borrowed has borrowed ““^b,^b,
mk_Receive(a,bmk_Receive(a,b) ) --> a^> a^”” has returned has returned ““^b,^b,
mk_Status(lmk_Status(l) ) --> l^> l^”” are borrowing are borrowing ““^Borrows(l),^Borrows(l),
others others --> > ””some other command is usedsome other command is used””

endend
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QuantifiedQuantified ExpressionsExpressions
QuantificationQuantification cancan bebe overover setssets::
forallforall s1,s2 in set s1,s2 in set ssss &&

s1 <> s2 => s1 inter s2 = {}s1 <> s2 => s1 inter s2 = {}

QuantificationQuantification cancan bebe overover typestypes as as wellwell::

forallforall x: x: intint &&
exists1 y: exists1 y: intint &&

x ** 2 = yx ** 2 = y

QuantificationsQuantifications overover typestypes cannotcannot bebe evaluatedevaluated
byby thethe VDM VDM interpreterinterpreter
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Set ExpressionsSet Expressions

Set enumeration:Set enumeration:
{a,3,3,true}{a,3,3,true}

Set comprehension can either use set Set comprehension can either use set 
binding:binding:
{a+2 | mk_(a,a) in set {a+2 | mk_(a,a) in set 

{mk_(true,1),mk_(1,1)}}{mk_(true,1),mk_(1,1)}}

or type binding:or type binding:
{a | a: nat & a<10}{a | a: nat & a<10}

Set range expression:Set range expression:
{3,...,10}{3,...,10}
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Sequence ExpressionsSequence Expressions
Sequence enumeration:Sequence enumeration:
[7.7,true,[7.7,true,””II””,true],true]

Sequence comprehension can only use a set Sequence comprehension can only use a set 
bind with numeric values:bind with numeric values:
[i*i | i in set {1,2,4,6}][i*i | i in set {1,2,4,6}]

andand
[i | i in set {6,3,2,7} & i mod 2 = 0][i | i in set {6,3,2,7} & i mod 2 = 0]

Subsequence expression:Subsequence expression:
[4,true,[4,true,””stringstring””,9,4](2,...,4),9,4](2,...,4)
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Map ExpressionsMap Expressions
Map enumeration:Map enumeration:
{1|{1|--> true, 7 |> true, 7 |--> 6}> 6}

Map comprehension can either use type Map comprehension can either use type 
binding: binding: 
{i|{i|--> > mk_(i,truemk_(i,true) | i: bool}) | i: bool}

or set binding:or set binding:
{{a+ba+b ||--> b> b--a | a in set {1,2}, a | a in set {1,2}, 

b in set {3,6}}b in set {3,6}}
andand
{i|{i|-->i | i in set {1,...,10} &>i | i in set {1,...,10} &

i mod 3 = 0}i mod 3 = 0}
One must be careful to ensure that every One must be careful to ensure that every 
domain element maps uniquely to one range domain element maps uniquely to one range 
element.element.
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Tuple ExpressionsTuple Expressions

A tuple expression looks like:A tuple expression looks like:
mk_(2,7,true,{|mk_(2,7,true,{|-->})>})

Remember that tuple values from a tuple Remember that tuple values from a tuple 
type will always type will always 
•• have the same length and have the same length and 
•• use the same types (possible union use the same types (possible union 

types) at corresponding positions.types) at corresponding positions.
On the other hand the length of a On the other hand the length of a 
sequence value may vary but the sequence value may vary but the 
elements of the sequence will always be of elements of the sequence will always be of 
the same type.the same type.
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Record ExpressionRecord Expression

Given two type definitions like:
A :: n: nat

b: bool
s: set of nat;

B :: n: nat

r: real

one can write expressions like:
mk_A(1,true,{8})
mk_B(3,3)
mu (mk_A(7,false,{1,4}), n|->1, s|->{})
mu (mk_B(3,4), r|->5.5)

The mu operator is called “the record modifier”.
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ApplyApply ExpressionsExpressions

MapMap applicationsapplications
let m = {2|let m = {2|-->1, 1|>1, 1|-->2}>2}
in m(1)in m(1)

SequenceSequence applicationsapplications
[2,7,3](2)[2,7,3](2)

FieldField SelectSelect applicationsapplications
let r = mk_A(2,false,{6,9})let r = mk_A(2,false,{6,9})
in r.bin r.b
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IsIs ExpressionsExpressions
Basic values and record values can be Basic values and record values can be 
tested by istested by is-- expressions:expressions:

•• is_nat(5) is_nat(5) 

•• is_C(mk_C(5))is_C(mk_C(5))
•• is_A(mk_B(3,7))is_A(mk_B(3,7))

•• is_A(6)is_A(6)
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Lambda Lambda ExpressionsExpressions

Lambda expressions are an alternative way Lambda expressions are an alternative way 
of defining explicit functions:of defining explicit functions:

lambda n: lambda n: natnat & n * n& n * n

They can take a type bind list:They can take a type bind list:

lambda a: lambda a: natnat, b: , b: boolbool & & 

if b then a else 0if b then a else 0

Or use more complex types:Or use more complex types:
lambda lambda mk_(a,bmk_(a,b): ): natnat * * natnat & a + b& a + b



4646

ExercisesExercises
npushnpush : : intint * * seqseq of of intint --> > seqseq of of intint

npush(nnpush(n, s) == [n] ^ [ , s) == [n] ^ [ s(is(i) | i in set ) | i in set indsinds s   s   
& n <> & n <> s(is(i) ] ;) ] ;

npush10 : int * seq of int -> seq of int
npush10(n, s) == [n] ^ 

[ s(i) | i in set inds s & 
n <> s(i) and 
if n <> s(i) then i <= 9 else i <= 10 ] ;
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Chemical Plant Alarm SystemChemical Plant Alarm System

A chemical plant is equipped with a A chemical plant is equipped with a 
number of sensors which are able to number of sensors which are able to 
raise alarms in response to raise alarms in response to 
conditions in the plant. When an conditions in the plant. When an 
alarm is raised, an expert must be alarm is raised, an expert must be 
called to the scene. Experts have called to the scene. Experts have 
different qualifications for coping different qualifications for coping 
with different kinds of alarm.with different kinds of alarm.
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CPAS RequirementsCPAS Requirements
R1 R1 –– A computerA computer--based system is to be developed to based system is to be developed to 
manage the alarms of this plantmanage the alarms of this plant
R2 R2 –– Four kinds of qualification are needed to cope with the Four kinds of qualification are needed to cope with the 
alarms. These are electrical, mechanical, biological, and alarms. These are electrical, mechanical, biological, and 
chemical.chemical.
R3 R3 –– There must be experts on duty all periods which have There must be experts on duty all periods which have 
been allocated in the system.been allocated in the system.
R4 R4 –– Each expert can have a list of qualificationsEach expert can have a list of qualifications
R5 R5 –– Each alarm reported to the system has a qualification Each alarm reported to the system has a qualification 
associated with it along with a description of the alarm associated with it along with a description of the alarm 
which can be understood by the expertwhich can be understood by the expert
R6 R6 –– Whenever an alarm is received by the system an Whenever an alarm is received by the system an 
expert with the right qualification should be found so that expert with the right qualification should be found so that 
he or she can be paged.he or she can be paged.
R7 R7 –– The experts should be able to use the system The experts should be able to use the system 
database to check when they will be on dutydatabase to check when they will be on duty
R8 R8 –– It must be possible to assess the number of experts It must be possible to assess the number of experts 
on dutyon duty


