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module module <module-name><module-name>

definitionsdefinitions

end end <module-name><module-name>

DefinitionsDefinitions

InterfaceInterface

statestate

typestypes

valuesvalues

functionsfunctions

operationsoperations

  ...  ...

parametersparameters

importsimports

instantiationsinstantiations

exportsexports

  ...  ...
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class class <class-name><class-name>

end end <class-name><class-name>

instance variablesinstance variables

  ...  ...

typestypes

valuesvalues

functionsfunctions

operationsoperations

  ...  ...

threadthread

  ...  ...

syncsync

  ...  ...

Internal object stateInternal object state

DefinitionsDefinitions

Dynamic behaviourDynamic behaviour

Synchronization controlSynchronization control
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The Rose-VDM++ Link

Document Generator

Code Generators
- C++, Java

Syntax & Type Checker

API (Corba), DL Facility

Interpreter (Debugger)

Integrity CheckerJava to VDM++
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class  Radio
operations

async  public  AdjustVolume : nat  ==> ()
AdjustVolume  ( pno ) ==

( duration  (150) skip ;
  RadNavSys` mmi. UpdateVolume ( pno ) );

  async  public  HandleTMC: nat  ==> ()
HandleTMC ( pno ) ==

( cycles  (10000) skip ;
  RadNavSys` navigation . DecodeTMC( pno ) )

end  Radio
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class  Radio
operations

async  public  AdjustVolume : nat  ==> ()
AdjustVolume  ( pno ) ==

( duration  (150) skip ;
  RadNavSys` mmi. UpdateVolume ( pno ) );

  async  public  HandleTMC: nat  ==> ()
HandleTMC ( pno ) ==

( cycles  (10000) skip ;
  RadNavSys` navigation . DecodeTMC( pno ) )

end  Radio
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system  RadNavSys

instance variables

-- create the class instances
static  public  mmi := new MMI();
static  public  radio  := new Radio ();
static  public  navigation  := new Navigation ();
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...

-- create the computation resources
CPU1 : CPU := new CPU( <FP>, 22E6, 0);
CPU2 : CPU := new CPU( <FP>, 11E6, 0);
CPU3 : CPU := new CPU( <FP>, 113E6, 0);

  -- create the communication resource
BUS1 : BUS := new BUS( <FCFS>, 72E3, 0,
                      { CPU1, CPU2, CPU3})
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...

operations

public  RadNavSys : () ==> RadNavSys
RadNavSys  () ==
  ( CPU1. deploy ( mmi);
    CPU2. deploy ( radio );
    CPU3. deploy ( navigation ) )

end  RadNavSys
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class  TransmitTMC
...
operations

async  createSignal : () ==> ()
createSignal  () ==
  ( dcl  num : nat  := getNum();
    e2s  := e2s  munion  { num |-> time };
    RadNavSys` radio . HandleTMC( num) );

async  public  handleEvent : nat  ==> ()
handleEvent  ( pev ) == s2e  := s2e  munion  { pev  |-> time }
  post  forall  idx  in  set  dom s2e  &
         s2e ( idx ) – e2s( idx ) <= 1000

thread
periodic  (3000, 4500, 1000, 0) ( createSignal )

end  TransmitTMC
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* [ Gawthrop, Bevan, IEEE Control Systems
    Magazine, April 2007, pp 24 - 45 ]
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lwm hwm
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TE (t)

p

t

var = p(t)

lwm  = FEE (level, 2.0)    hwm = REE (level, 3.0)
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SetpointProfile

getSetpoint()
addElement()
getIntegratedSetpoint()
calcSetpoint()
calcIntegratedSetpoint()

SequenceController
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initPeak()
initNominal()
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PidController
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CtrlLoop()
calcPID()
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PidController()
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