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System <name> Is

PicDecls

-- icon picture declarations

leftArrow, rightArrow

EndPicDecls

ObjectDeclarations

<object declarations>

EndObjectDeclarations

ObjectDefinitions

<object definitions>

EndObjectDefinitions

EndSystem



Object Cursor(Bool) Is Left()() Right()() QueryXPos()(Int) EndObject

Object GoLeft() Is EndObject

Object Cursor(Bool:flashingOn) Is

Method Initialize() Is

-- This is a minimal definition of this method. Other SOLVe language

-- statements may be used in place of this comment to define more

-- functionality for this method. (This applies to the below methods also.)

Return()

EndMethod

Method IconClicked() Is

Return()

EndMethod

Method IconMoveRequest(Int:newXPos,Int:newYPos) Is

Return()

EndMethod

Method Left() Is

Return()

EndMethod

Method Right() Is

Return()

EndMethod

Method QueryXPos() Is

Return(xPos) -- xPos is of sort Int which satisfies the

EndMethod -- declaration of the return parameter types

-- of this method.

EndObject



Assign(<variable>,<value>)

AskWaitCall <object name>.<method name>(<invocation values list>)

(<return variables list>)

client object
(method invoker)
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communications
medium
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(execution
suspended)

(execution not
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AskWait
method call

Tell
method call

method invocation

method return

method invocation

method return(method
return
ignored)



TellCall <object name>.<method name>(<invocation values list>)

If <condition> Then <statement> Else <statement> EndIf

While <condition> Do <statement> EndWhile

Variables Int:exampleVarOne, Bool:exampleVarTwo EndVariables

-- <any comment here>







User Interface IncNum Cursor Units Tens

1) push button
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user-effort to productivity ratio
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Interface!SetIcon

!<client object ID>

!<x coordinate of icon>

!<y coordinate of icon>

!<bitmap ID of icon>
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client process server processcommunications
process

AskWait
method call

Tell
method call

Ask

Wait

method invocation

method return

Tell

method invocation

(1)

(2)

(3)

(4)

(1)

(2)

(meth,Ask,Send)
event

(meth,Ask,Receive)
event

(meth,Wait,Receive)
event
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event

(meth,Tell,Send)
event

(meth,Wait,Send)
event



˙TRANS(

System VcrControl Is

PicDecls

digitZero, digitOne, <more PicDecls>

EndPicDecls

ObjectDeclarations

Object Cursor() Is Left()() Right()() QueryXPos()(Int) EndObject

<declaration of other objects>

EndObjectDeclarations

ObjectDefinitions

<definition of Cursor object>

<definitions of other objects>

EndObjectDefinitions

EndSystem

)

(* System *)

SPECIFICATION VcrControl [Interface] :NOEXIT

LIBRARY Boolean, Integer ENDLIB

<TYPE definitions for

MessagePrimitiveType (ie. Send, Receive),

MessageDescriptorType (ie. Ask, Wait, Tell),

SystemConstantsType (ie. XMIN, YMIN, XMAX, YMAX),

PicConstantsType (ie. the user declared icon picture identifiers)>

(* ObjInstDecls *)

BEHAVIOUR

HIDE Messages IN

( ObjectComms[Messages]

—[Messages]—

( Interface[Interface,Messages]

——— initCursor[Messages](0,0,0)

——— <instantiations of processes representing other objects>

)

)

WHERE

<TYPE definition for objNamesType>

<TYPE definition for NamesType>

(* EndObjInstDecls *)



(* ObjInstDefns *)

˙TRANS( <definition of Cursor object> )

˙TRANS( <definitions of other objects> )

(* process *)

PROCESS Interface[Interface,Messages] :NOEXIT :=

(* method SetIcon *)

<accept a (SetIcon,Ask/Tell,Receive) event from an object>

<redisplay the appropriate object icon on the display>

<if an Ask event was accepted then

send a confirming (Send,SetIcon,Wait) event back to the object>

<recurse>

[]

(* call an IconClicked method *)

<accept an IconClicked event from the user>

<send a (IconClicked,Tell,Send) event to the appropriate object>

<recurse>

[]

(* call an IconMoveRequest method *)

<accept an IconMoveRequest event from the user>

<send a (IconMoveRequest,Tell,Send) event to the appropriate object>

<recurse>

ENDPROC

PROCESS ObjectComms[Messages] :NOEXIT :=

(* carrier text for messages of method Interface.SetIcon *)

<accept a (Interface.SetIcon,Ask/Tell,Send) event>

(

<offer a corresponding (Interface.SetIcon,Ask/Tell,Receive) event>

STOP

———

ObjectComms[Messages]

)

[]

<accept a (Interface.SetIcon,Wait,Send) event>

(

<offer a corresponding (Interface.SetIcon,Wait,Receive) event>

STOP

———

ObjectComms[Messages]

)

(* end carrier text for messages of method Interface.SetIcon *)

[]

<carrier text for messages of method <anyObject>.IconClicked>

[]

<carrier text for messages of method <anyObject>.IconMoveRequest>

[]

<carrier text for messages of each of the user declared methods>

ENDPROC

(* EndObjInstDefns *)

ENDSPEC

(* EndSystem *)



˙TRANS(

Object Cursor() Is

<definition for the method Initialize> )

<definition for the method IconClicked> )

<definition for the method IconMoveRequest> )

<definition for the method Left> )

<definition for the method Right> )

<definition for the method QueryXPos> )

EndObject

)

(* Object *)

(* object Cursor *)

PROCESS initCursor[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS Cursor[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

[]

Left[Messages](xPos,yPos,iconPic)

[]

Right[Messages](xPos,yPos,iconPic)

[]

QueryXPos[Messages](xPos,yPos,iconPic)

ENDPROC

˙TRANS( <definition for the method Initialize> )

˙TRANS( <definition for the method IconClicked> )

˙TRANS( <definition for the method IconMoveRequest> )

˙TRANS( <definition for the method Left> )

˙TRANS( <definition for the method Right > )

˙TRANS( <definition for the method QueryXPos> )

ENDPROC

(* EndObject *)



˙TRANS(

Method QueryXPos() Is

Return(xPos)

EndMethod

)

(* Method *)

(* method QueryXPos *)

PROCESS QueryXPos[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort

!QueryXPos[(msgDescr eq Ask) or (msgDescr eq Tell)];

(LET dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!QueryXPos!xPos;

Cursor[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)



˙TRANS(

Assign(xPos,xPos Plus 1)

<more SOLVe text>

)

(* Assignment *)

(LET xPos:Nat = xPos + succ(0) in

˙TRANS( <more SOLVe text> )

)

˙TRANS(

AskWaitCall DataBase.QueryValue()(reply)

<more SOLVe text>

)

(* AskWaitCall *)

Messages!Send!User1!DataBase!Ask!QueryValue;

Messages!Receive!DataBase!User1!Wait!QueryValue?reply:Int;

(* EndAskWaitCall *)

˙TRANS( <more SOLVe text> )

Messages!<Send/Receive>!<ID of sender object>!<ID of receiver object>

!<Ask/Wait/Tell>!<method name>!<data parameters, if any>



˙TRANS(

TellCall Robot.SetLocation(2,1)

<more SOLVe text>

)

(* TellCall *)

Messages!Send!User1!Robot!Tell!SetLocation!Succ(Succ(0))!Succ(0);

(* EndTellCall *)

˙TRANS( <more SOLVe text> )

˙TRANS(

If ((xPos Plus 1) Gt XMAX)

Then

<more SOLVe text (1)>

Else

<more SOLVe text (2)>

EndIf

<more SOLVe text (3)>

)

(* If *)

(

(* Then *)

([(xPos + succ(0)) Gt XMAX]->

˙TRANS( <more SOLVe text (1)> )

)

[]

(* Else *)

([Not((xPos + succ(0)) Gt XMAX)]->

˙TRANS( <more SOLVe text (2)> )

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(cursorXPos,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT cursorXPos:Int,iconPic:Int,yPos:Int,xPos:Int IN

˙TRANS( <more SOLVe text (3)> )



˙TRANS(

While (line Eqi Busy) Do

<more SOLVe text (1)>

EndWhile

<more SOLVe text (2)>

)

WhileLoop0[Messages](arg2,arg1,iconPic,yPos,xPos)

>> ACCEPT arg2:Int,arg1:Bool,iconPic:Int,yPos:Int,xPos:Int IN

˙TRANS( <more SOLVe text (2)> )

<the WhileLoop0 process is defined as a local process definition within the

process definition of the object in which the While statement occurred>

WHERE

<...>

(* a process embodying a while-loop *)

PROCESS WhileLoop0[Messages](arg2:Int,arg1:Bool,iconPic:Int,yPos:Int,xPos:Int)

:EXIT (Int,Bool,Int,Int,Int):=

(* While *)

(

(* Do loop *)

([line eq Busy]->

˙TRANS( <more SOLVe text (1)> )

>> ACCEPT arg2:Int,arg1:Bool,iconPic:Int,yPos:Int,xPos:Int IN

WhileLoop0[Messages](arg2,arg1,iconPic,yPos,xPos)

)

[]

(* exit from loop *)

([Not(line eq Busy)]->

EXIT(arg2,arg1,iconPic,yPos,xPos)

)

)

(* EndWhile *)

ENDPROC
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hippo tool
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--------------------- VCR on-screen control system -----------------------

--

-- File: vcr.solve.oo

-- Author: Ashley McClenaghan

-- Date: 19/11/93

--

-- This is a specification of an extremely simplified an on-screen control

-- system for a VCR. The specified system allows the VCR user to set

-- an on-screen 24 hour clock using an on-screen cursor manipulated

-- via cursor control buttons.

--

System VcrControl Is

----------------------- picIcon declarations ----------------------------

PicDecls

digitZero, digitOne, -- declare picIcons to represent digits

digitTwo, digitThree, -- (exploit the fact that the integer

digitFour, digitFive, -- values which are assigned to this

digitSix, digitSeven, -- enumeration of picIcons will correspond to

digitEight, digitNine, -- the number values represented by the picIcons)

cursorPtr, leftArrow, -- declare picIcons to represent the cursor and

rightArrow, plusSign, -- cursor controls

minusSign

EndPicDecls

----------------------- object declarations -----------------------------

ObjectDeclarations

Object Tens() Is Inc()() Dec()() QueryValue()(Int) EndObject

Object Units() Is Inc()() Dec()() EndObject

Object Cursor() Is Left()() Right()() QueryXPos()(Int) EndObject

Object GoLeft() Is EndObject

Object GoRight() Is EndObject

Object IncNum() Is EndObject

Object DecNum() Is EndObject

EndObjectDeclarations

ObjectDefinitions

------------------- definition of object Tens -----------------------



Object Tens() Is

Method Initialize() Is

Assign(xPos,1)

Assign(yPos,1)

Assign(iconPic,digitZero)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is Return() EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

Method Inc() Is

If (iconPic Eqi 2) -- maximum value for tens for hours?

Then

-- do nothing

Else

Assign(iconPic, iconPic Plus 1) -- inc value

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay

EndIf

Return()

EndMethod

Method Dec() Is

If (iconPic Eqi 0) -- minimum value for tens for hours?

Then

-- do nothing

Else

Assign(iconPic, iconPic Minus 1) -- dec value

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay

EndIf

Return()

EndMethod

Method QueryValue() Is

Return(iconPic)

EndMethod

EndObject

------------------- definition of object Units -----------------------

Object Units() Is

Method Initialize() Is

Assign(xPos,2)

Assign(yPos,1)

Assign(iconPic,digitZero)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is Return() EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

Method Inc() Is

Variables Int:hourTensValue EndVariables

AskWaitCall Tens.QueryValue()(hourTensValue)

If ((hourTensValue Eqi 2) And (iconPic Eqi 4))-- maximum value for clock?

Then

-- do nothing

Else

If (iconPic Eqi 9) -- need to inc tens?



Then

TellCall Tens.Inc() -- inc tens

Assign(iconPic, digitZero) -- set units to zero

Else

Assign(iconPic, iconPic Plus 1) -- inc units

EndIf

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay

EndIf

Return()

EndMethod

Method Dec() Is

Variables Int:hourTensValue EndVariables

AskWaitCall Tens.QueryValue()(hourTensValue)

If ((hourTensValue Eqi 0) And (iconPic Eqi 0))-- minimum value for clock?

Then

-- do nothing

Else

If (iconPic Eqi 0) -- need to dec tens?

Then

TellCall Tens.Dec() -- dec tens

Assign(iconPic, digitNine) -- set units to nine

Else

Assign(iconPic, iconPic Minus 1) -- dec units

EndIf

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay

EndIf

Return()

EndMethod

EndObject

------------------- definition of object Cursor -----------------------

Object Cursor() Is

Method Initialize() Is

Assign(xPos,2)

Assign(yPos,2)

Assign(iconPic,cursorPtr)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is Return() EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

Method Left() Is

If (xPos Eqi 1) -- already at leftmost cursor position?

Then

-- do nothing

Else

Assign(xPos, xPos Minus 1) -- dec cursor pos

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay

EndIf

Return()

EndMethod

Method Right() Is

If (xPos Eqi 2) -- already at rightmost cursor position?

Then

-- do nothing

Else

Assign(xPos, xPos Plus 1) -- inc cursor pos

TellCall Interface.SetIcon(xPos,yPos,iconPic) -- redisplay



EndIf

Return()

EndMethod

Method QueryXPos() Is

Return(xPos)

EndMethod

EndObject

----------------- definition of object GoLeft ------------------

Object GoLeft() Is

Method Initialize() Is

Assign(xPos,6)

Assign(yPos,5)

Assign(iconPic,leftArrow)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is

TellCall Cursor.Left()

Return()

EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

EndObject

----------------- definition of object GoRight ------------------

Object GoRight() Is

Method Initialize() Is

Assign(xPos,7)

Assign(yPos,5)

Assign(iconPic,rightArrow)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is

TellCall Cursor.Right()

Return()

EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

EndObject

------------------- definition of object IncNum --------------------

Object IncNum() Is

Method Initialize() Is

Assign(xPos,8)

Assign(yPos,4)

Assign(iconPic,plusSign)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is

Variables Int:cursorXPos EndVariables



AskWaitCall Cursor.QueryXPos()(cursorXPos) -- find out where the cursor is

If (cursorXPos Eqi 4)

Then -- cursor under tens of hours digit

TellCall Tens.Inc() -- request tens of hours to inc

Else -- cursor under units of hours digit

TellCall Units.Inc() -- request units of hours to inc

EndIf

Return()

EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

EndObject

------------------- definition of object DecNum --------------------

Object DecNum() Is

Method Initialize() Is

Assign(xPos,8)

Assign(yPos,5)

Assign(iconPic,minusSign)

TellCall Interface.SetIcon(xPos,yPos,iconPic)

Return()

EndMethod

Method IconClicked() Is

Variables Int:cursorXPos EndVariables

AskWaitCall Cursor.QueryXPos()(cursorXPos) -- find out where the cursor is

If (cursorXPos Eqi 4)

Then -- cursor under tens of hours digit

TellCall Tens.Dec() -- request tens of hours to dec

Else -- cursor under units of hours digit

TellCall Units.Dec() -- request units of hours to dec

EndIf

Return()

EndMethod

Method IconMoveRequest(Int:a,Int:b) Is Return() EndMethod

EndObject

EndObjectDefinitions

EndSystem



(* System *)

SPECIFICATION VcrControl [Interface] :NOEXIT

LIBRARY

Boolean, Integer

ENDLIB

TYPE MessagePrimitiveType IS Integer

SORTS

MessagePrimitiveSort

OPNS

Send:->MessagePrimitiveSort

Receive:->MessagePrimitiveSort

˙ eq ˙,˙ ne ˙:MessagePrimitiveSort,MessagePrimitiveSort->Bool

Ord:MessagePrimitiveSort->Int

EQNS

FORALL x,y:MessagePrimitiveSort

OFSORT Int

Ord(Send) = 0;

Ord(Receive) = Succ(0);

OFSORT Bool

x eq y = Ord(x) eq Ord(y);

x ne y = Ord(x) ne Ord(y);

ENDTYPE

TYPE MessageDescriptorType IS Integer

SORTS

MessageDescriptorSort

OPNS

Ask:->MessageDescriptorSort

Wait:->MessageDescriptorSort

Tell:->MessageDescriptorSort

˙ eq ˙,˙ ne ˙:MessageDescriptorSort,MessageDescriptorSort->Bool

Ord:MessageDescriptorSort->Int



EQNS

FORALL x,y:MessageDescriptorSort

OFSORT Int

Ord(Ask) = 0;

Ord(Wait) = Succ(0);

Ord(Tell) = Succ(Succ(0));

OFSORT Bool

x eq y = Ord(x) eq Ord(y);

x ne y = Ord(x) ne Ord(y);

ENDTYPE

TYPE SystemConstantsType IS Integer

OPNS

XMIN:->Int

YMIN:->Int

XMAX:->Int

YMAX:->Int

EQNS

OFSORT Int

XMIN = Succ(0);

YMIN = Succ(0);

XMAX = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))));

YMAX = Succ(Succ(Succ(Succ(Succ(0)))));

ENDTYPE

(* PicDecls *)

TYPE PicConstantsType IS Integer

OPNS

digitZero:->Int

digitOne:->Int

digitTwo:->Int

digitThree:->Int

digitFour:->Int

digitFive:->Int

digitSix:->Int

digitSeven:->Int

digitEight:->Int

digitNine:->Int

cursorPtr:->Int

leftArrow:->Int

rightArrow:->Int

plusSign:->Int

minusSign:->Int

EQNS

OFSORT Int

digitZero = 0;

digitOne = Succ(0);

digitTwo = Succ(Succ(0));

digitThree = Succ(Succ(Succ(0)));

digitFour = Succ(Succ(Succ(Succ(0))));

digitFive = Succ(Succ(Succ(Succ(Succ(0)))));

digitSix = Succ(Succ(Succ(Succ(Succ(Succ(0))))));

digitSeven = Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))));

digitEight = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))));

digitNine = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))));

cursorPtr = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))));

leftArrow = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))))));

rightArrow = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))))));

plusSign = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))))))));

minusSign = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))))))));

ENDTYPE

(* EndPicDecls *)



(* ObjInstDecls *)

BEHAVIOUR

HIDE Messages IN

(

ObjectComms[Messages]

—[Messages]—

(

Interface[Interface,Messages]

———

initTens[Messages](0,0,0)

———

initUnits[Messages](0,0,0)

———

initCursor[Messages](0,0,0)

———

initGoLeft[Messages](0,0,0)

———

initGoRight[Messages](0,0,0)

———

initIncNum[Messages](0,0,0)

———

initDecNum[Messages](0,0,0)

)

)

WHERE

TYPE ObjNamesType IS Integer

SORTS

ObjNamesSort

OPNS

Interface:->ObjNamesSort

Tens:->ObjNamesSort

Units:->ObjNamesSort

Cursor:->ObjNamesSort

GoLeft:->ObjNamesSort

GoRight:->ObjNamesSort

IncNum:->ObjNamesSort

DecNum:->ObjNamesSort

˙ eq ˙,˙ ne ˙:ObjNamesSort,ObjNamesSort->Bool

Ord:ObjNamesSort->Int

EQNS

FORALL x,y:ObjNamesSort

OFSORT Int

Ord(Interface) = Succ(0);

Ord(Tens) = Succ(Succ(0));

Ord(Units) = Succ(Succ(Succ(0)));

Ord(Cursor) = Succ(Succ(Succ(Succ(0))));

Ord(GoLeft) = Succ(Succ(Succ(Succ(Succ(0)))));

Ord(GoRight) = Succ(Succ(Succ(Succ(Succ(Succ(0))))));

Ord(IncNum) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))));

Ord(DecNum) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))));

OFSORT Bool

x eq y = Ord(x) eq Ord(y);

x ne y = Ord(x) ne Ord(y);

ENDTYPE

TYPE MethNamesType IS Integer

SORTS

MethNamesSort

OPNS

SetIcon:->MethNamesSort

IconClicked:->MethNamesSort

IconMoveRequest:->MethNamesSort

Initialize:->MethNamesSort

Inc:->MethNamesSort



Dec:->MethNamesSort

QueryValue:->MethNamesSort

Left:->MethNamesSort

Right:->MethNamesSort

QueryXPos:->MethNamesSort

˙ eq ˙,˙ ne ˙:MethNamesSort,MethNamesSort->Bool

Ord:MethNamesSort->Int

EQNS

FORALL x,y:MethNamesSort

OFSORT Int

Ord(SetIcon) = Succ(0);

Ord(IconClicked) = Succ(Succ(0));

Ord(IconMoveRequest) = Succ(Succ(Succ(0)));

Ord(Initialize) = Succ(Succ(Succ(Succ(0))));

Ord(Inc) = Succ(Succ(Succ(Succ(Succ(0)))));

Ord(Dec) = Succ(Succ(Succ(Succ(Succ(Succ(0))))));

Ord(QueryValue) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))));

Ord(Left) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))));

Ord(Right) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))));

Ord(QueryXPos) = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))));

OFSORT Bool

x eq y = Ord(x) eq Ord(y);

x ne y = Ord(x) ne Ord(y);

ENDTYPE

(* EndObjInstDecls *)

(* ObjInstDefns *)

(* Object *)

(* object Tens *)

PROCESS initTens[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS Tens[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

[]

Inc[Messages](xPos,yPos,iconPic)

[]

Dec[Messages](xPos,yPos,iconPic)

[]

QueryValue[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(0) IN

(* Assignment *)

(LET yPos:Int = Succ(0) IN

(* Assignment *)

(LET iconPic:Int = digitZero IN

(* TellCall *)

Messages!Send!Tens!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

Tens[Messages](xPos,yPos,iconPic)



(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Tens?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Tens!clientObj!Wait!IconClicked;

Tens[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Tens[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Tens?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Tens!clientObj!Wait!IconMoveRequest;

Tens[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Tens[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method Inc *)

PROCESS Inc[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Tens?msgDescr:MessageDescriptorSort!Inc

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* If *)

(

(* Then *)

([iconPic eq Succ(Succ(0))]->

EXIT(iconPic,yPos,xPos)



)

[]

(* Else *)

([Not(iconPic eq Succ(Succ(0)))]->

(* Assignment *)

(LET iconPic:Int = iconPic + Succ(0) IN

(* TellCall *)

Messages!Send!Tens!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Tens!clientObj!Wait!Inc;

Tens[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Tens[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method Dec *)

PROCESS Dec[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Tens?msgDescr:MessageDescriptorSort!Dec

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* If *)

(

(* Then *)

([iconPic eq 0]->

EXIT(iconPic,yPos,xPos)

)

[]

(* Else *)

([Not(iconPic eq 0)]->

(* Assignment *)

(LET iconPic:Int = iconPic - Succ(0) IN

(* TellCall *)

Messages!Send!Tens!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(iconPic,yPos,xPos)

)

)



(* EndIf *)

>> ACCEPT iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Tens!clientObj!Wait!Dec;

Tens[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Tens[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method QueryValue *)

PROCESS QueryValue[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Tens?msgDescr:MessageDescriptorSort!QueryValue

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Tens!clientObj!Wait!QueryValue!iconPic;

Tens[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Tens[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* Object *)

(* object Units *)

PROCESS initUnits[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS Units[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

[]

Inc[Messages](xPos,yPos,iconPic)

[]

Dec[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN



(* Assignment *)

(LET xPos:Int = Succ(Succ(0)) IN

(* Assignment *)

(LET yPos:Int = Succ(0) IN

(* Assignment *)

(LET iconPic:Int = digitZero IN

(* TellCall *)

Messages!Send!Units!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

Units[Messages](xPos,yPos,iconPic)

(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Units?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Units!clientObj!Wait!IconClicked;

Units[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Units[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Units?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Units!clientObj!Wait!IconMoveRequest;

Units[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Units[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)



(* Method *)

(* method Inc *)

PROCESS Inc[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Units?msgDescr:MessageDescriptorSort!Inc

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0(* Vars *),hourTensValue:Int=0(* EndVars *) IN

(* AskWaitCall *)

Messages!Send!Units!Tens!Ask!QueryValue;

Messages!Receive!Tens!Units!Wait!QueryValue?hourTensValue:Int;

(* EndAskWaitCall *)

(* If *)

(

(* Then *)

([(hourTensValue eq Succ(Succ(0))) And (iconPic eq Succ(Succ(Succ(Succ(0)))))]->

EXIT(hourTensValue,iconPic,yPos,xPos)

)

[]

(* Else *)

([Not((hourTensValue eq Succ(Succ(0))) And (iconPic eq Succ(Succ(Succ(Succ(0))))))]->

(* If *)

(

(* Then *)

([iconPic eq Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))))]->

(* TellCall *)

Messages!Send!Units!Tens!Tell!Inc;

(* EndTellCall *)

(* Assignment *)

(LET iconPic:Int = digitZero IN

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

[]

(* Else *)

([Not(iconPic eq Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))))))]->

(* Assignment *)

(LET iconPic:Int = iconPic + Succ(0) IN

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT hourTensValue:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* TellCall *)

Messages!Send!Units!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(hourTensValue,iconPic,yPos,xPos)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT hourTensValue:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Units!clientObj!Wait!Inc;

Units[Messages](xPos,yPos,iconPic)

)



[]

([msgDescr eq Tell]->

Units[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method Dec *)

PROCESS Dec[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Units?msgDescr:MessageDescriptorSort!Dec

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0(* Vars *),hourTensValue:Int=0(* EndVars *) IN

(* AskWaitCall *)

Messages!Send!Units!Tens!Ask!QueryValue;

Messages!Receive!Tens!Units!Wait!QueryValue?hourTensValue:Int;

(* EndAskWaitCall *)

(* If *)

(

(* Then *)

([(hourTensValue eq 0) And (iconPic eq 0)]->

EXIT(hourTensValue,iconPic,yPos,xPos)

)

[]

(* Else *)

([Not((hourTensValue eq 0) And (iconPic eq 0))]->

(* If *)

(

(* Then *)

([iconPic eq 0]->

(* TellCall *)

Messages!Send!Units!Tens!Tell!Dec;

(* EndTellCall *)

(* Assignment *)

(LET iconPic:Int = digitNine IN

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

[]

(* Else *)

([Not(iconPic eq 0)]->

(* Assignment *)

(LET iconPic:Int = iconPic - Succ(0) IN

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT hourTensValue:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* TellCall *)

Messages!Send!Units!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(hourTensValue,iconPic,yPos,xPos)

)

[]

(* dummy EXIT list *)

([True eq False]->



EXIT(hourTensValue,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT hourTensValue:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Units!clientObj!Wait!Dec;

Units[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Units[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* Object *)

(* object Cursor *)

PROCESS initCursor[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS Cursor[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

[]

Left[Messages](xPos,yPos,iconPic)

[]

Right[Messages](xPos,yPos,iconPic)

[]

QueryXPos[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(Succ(0)) IN

(* Assignment *)

(LET yPos:Int = Succ(Succ(0)) IN

(* Assignment *)

(LET iconPic:Int = cursorPtr IN

(* TellCall *)

Messages!Send!Cursor!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

Cursor[Messages](xPos,yPos,iconPic)

(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)



(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!IconClicked;

Cursor[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!IconMoveRequest;

Cursor[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method Left *)

PROCESS Left[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort!Left

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* If *)

(

(* Then *)

([xPos eq Succ(0)]->

EXIT(iconPic,yPos,xPos)

)

[]

(* Else *)

([Not(xPos eq Succ(0))]->

(* Assignment *)

(LET xPos:Int = xPos - Succ(0) IN

(* TellCall *)



Messages!Send!Cursor!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!Left;

Cursor[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method Right *)

PROCESS Right[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort!Right

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* If *)

(

(* Then *)

([xPos eq Succ(Succ(0))]->

EXIT(iconPic,yPos,xPos)

)

[]

(* Else *)

([Not(xPos eq Succ(Succ(0)))]->

(* Assignment *)

(LET xPos:Int = xPos + Succ(0) IN

(* TellCall *)

Messages!Send!Cursor!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

EXIT(iconPic,yPos,xPos)

)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!Right;

Cursor[Messages](xPos,yPos,iconPic)



)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method QueryXPos *)

PROCESS QueryXPos[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!Cursor?msgDescr:MessageDescriptorSort!QueryXPos

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!Cursor!clientObj!Wait!QueryXPos!xPos;

Cursor[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

Cursor[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* Object *)

(* object GoLeft *)

PROCESS initGoLeft[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS GoLeft[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(Succ(Succ(Succ(Succ(Succ(0)))))) IN

(* Assignment *)

(LET yPos:Int = Succ(Succ(Succ(Succ(Succ(0))))) IN

(* Assignment *)

(LET iconPic:Int = leftArrow IN

(* TellCall *)

Messages!Send!GoLeft!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

GoLeft[Messages](xPos,yPos,iconPic)



(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!GoLeft?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* TellCall *)

Messages!Send!GoLeft!Cursor!Tell!Left;

(* EndTellCall *)

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!GoLeft!clientObj!Wait!IconClicked;

GoLeft[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

GoLeft[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!GoLeft?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!GoLeft!clientObj!Wait!IconMoveRequest;

GoLeft[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

GoLeft[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* Object *)

(* object GoRight *)

PROCESS initGoRight[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE



PROCESS GoRight[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(Succ(Succ(Succ(Succ(Succ(Succ(0))))))) IN

(* Assignment *)

(LET yPos:Int = Succ(Succ(Succ(Succ(Succ(0))))) IN

(* Assignment *)

(LET iconPic:Int = rightArrow IN

(* TellCall *)

Messages!Send!GoRight!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

GoRight[Messages](xPos,yPos,iconPic)

(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!GoRight?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* TellCall *)

Messages!Send!GoRight!Cursor!Tell!Right;

(* EndTellCall *)

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!GoRight!clientObj!Wait!IconClicked;

GoRight[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

GoRight[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!GoRight?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(



([msgDescr eq Ask]->

Messages!Send!GoRight!clientObj!Wait!IconMoveRequest;

GoRight[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

GoRight[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* Object *)

(* object IncNum *)

PROCESS initIncNum[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS IncNum[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))) IN

(* Assignment *)

(LET yPos:Int = Succ(Succ(Succ(Succ(0)))) IN

(* Assignment *)

(LET iconPic:Int = plusSign IN

(* TellCall *)

Messages!Send!IncNum!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

IncNum[Messages](xPos,yPos,iconPic)

(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!IncNum?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0(* Vars *),cursorXPos:Int=0(* EndVars *) IN

(* AskWaitCall *)

Messages!Send!IncNum!Cursor!Ask!QueryXPos;

Messages!Receive!Cursor!IncNum!Wait!QueryXPos?cursorXPos:Int;

(* EndAskWaitCall *)

(* If *)



(

(* Then *)

([cursorXPos eq Succ(Succ(Succ(Succ(0))))]->

(* TellCall *)

Messages!Send!IncNum!Tens!Tell!Inc;

(* EndTellCall *)

EXIT(cursorXPos,iconPic,yPos,xPos)

)

[]

(* Else *)

([Not(cursorXPos eq Succ(Succ(Succ(Succ(0)))))]->

(* TellCall *)

Messages!Send!IncNum!Units!Tell!Inc;

(* EndTellCall *)

EXIT(cursorXPos,iconPic,yPos,xPos)

)

[]

(* dummy EXIT list *)

([True eq False]->

EXIT(cursorXPos,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT cursorXPos:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!IncNum!clientObj!Wait!IconClicked;

IncNum[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

IncNum[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!IncNum?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!IncNum!clientObj!Wait!IconMoveRequest;

IncNum[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

IncNum[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)



(* Object *)

(* object DecNum *)

PROCESS initDecNum[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Initialize[Messages](xPos,yPos,iconPic)

WHERE

PROCESS DecNum[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

IconClicked[Messages](xPos,yPos,iconPic)

[]

IconMoveRequest[Messages](xPos,yPos,iconPic)

ENDPROC

(* Method *)

(* method Initialize *)

PROCESS Initialize[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

(let dummyPlaceHolder:Int = 0 IN

(* Assignment *)

(LET xPos:Int = Succ(Succ(Succ(Succ(Succ(Succ(Succ(Succ(0)))))))) IN

(* Assignment *)

(LET yPos:Int = Succ(Succ(Succ(Succ(Succ(0))))) IN

(* Assignment *)

(LET iconPic:Int = minusSign IN

(* TellCall *)

Messages!Send!DecNum!Interface!Tell!SetIcon!xPos!yPos!iconPic;

(* EndTellCall *)

(* MethodFinish *)

DecNum[Messages](xPos,yPos,iconPic)

(* EndMethodFinish *)

)

)

)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconClicked *)

PROCESS IconClicked[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!DecNum?msgDescr:MessageDescriptorSort!IconClicked

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0(* Vars *),cursorXPos:Int=0(* EndVars *) IN

(* AskWaitCall *)

Messages!Send!DecNum!Cursor!Ask!QueryXPos;

Messages!Receive!Cursor!DecNum!Wait!QueryXPos?cursorXPos:Int;

(* EndAskWaitCall *)

(* If *)

(

(* Then *)

([cursorXPos eq Succ(Succ(Succ(Succ(0))))]->

(* TellCall *)

Messages!Send!DecNum!Tens!Tell!Dec;

(* EndTellCall *)

EXIT(cursorXPos,iconPic,yPos,xPos)

)

[]

(* Else *)

([Not(cursorXPos eq Succ(Succ(Succ(Succ(0)))))]->

(* TellCall *)

Messages!Send!DecNum!Units!Tell!Dec;

(* EndTellCall *)

EXIT(cursorXPos,iconPic,yPos,xPos)

)

[]



(* dummy EXIT list *)

([True eq False]->

EXIT(cursorXPos,iconPic,yPos,xPos)

)

)

(* EndIf *)

>> ACCEPT cursorXPos:Int,iconPic:Int,yPos:Int,xPos:Int IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!DecNum!clientObj!Wait!IconClicked;

DecNum[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

DecNum[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

(* Method *)

(* method IconMoveRequest *)

PROCESS IconMoveRequest[Messages](xPos:Int,yPos:Int,iconPic:Int) :NOEXIT :=

Messages!Receive?clientObj:ObjNamesSort!DecNum?msgDescr:MessageDescriptorSort!IconMoveRequest?a:Int?b:Int

[(msgDescr eq Ask) or (msgDescr eq Tell)];

(let dummyPlaceHolder:Int = 0 IN

(* MethodFinish *)

(

([msgDescr eq Ask]->

Messages!Send!DecNum!clientObj!Wait!IconMoveRequest;

DecNum[Messages](xPos,yPos,iconPic)

)

[]

([msgDescr eq Tell]->

DecNum[Messages](xPos,yPos,iconPic)

)

)

(* EndMethodFinish *)

)

ENDPROC

(* EndMethod *)

ENDPROC

(* EndObject *)

(* process *)

PROCESS Interface[Interface,Messages] :NOEXIT :=

(

(* method SetIcon *)

Messages!Receive?clientObj:ObjNamesSort!Interface?msgDescr:MessageDescriptorSort!SetIcon?xpos:Int?ypos:Int?pic:Int

[(msgDescr ne Wait)];

Interface!SetIcon!clientObj!xpos!ypos!pic;

(

([msgDescr eq Ask]->

Messages!Send!Interface!clientObj!Wait!SetIcon;

Interface[Interface,Messages]

)

[]

([msgDescr eq Tell]->

Interface[Interface,Messages]

)

)



)

[]

(

(* call a IconClicked method *)

Interface!IconClicked?serverObj:ObjNamesSort;

Messages!Send!Interface!serverObj!Tell!IconClicked;

Interface[Interface,Messages]

)

[]

(

(* call a IconMoveRequest method *)

Interface!IconMoveRequest?serverObj:ObjNamesSort?xpos:Int?ypos:Int;

Messages!Send!Interface!serverObj!Tell!IconMoveRequest!xpos!ypos;

Interface[Interface,Messages]

)

ENDPROC

PROCESS ObjectComms[Messages] :NOEXIT :=

(* carrier text for messages of method Interface.SetIcon *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

!Interface

?msg˙descr:MessageDescriptorSort

!SetIcon

?arg0:Int

?arg1:Int

?arg2:Int

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!Interface

!msg˙descr

!SetIcon

!arg0

!arg1

!arg2;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

!Interface

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!SetIcon

[(msg˙descr eq Wait)];

(

Messages!Receive

!Interface

!targetObj

!msg˙descr

!SetIcon;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Interface.SetIcon *)



[]

(* carrier text for messages of method Tens.IconClicked *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!IconClicked

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!IconClicked

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!IconClicked

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!IconClicked

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Tens.IconClicked *)

[]

(* carrier text for messages of method Tens.IconMoveRequest *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!IconMoveRequest

?arg0:Int

?arg1:Int

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!IconMoveRequest

!arg0

!arg1

;

STOP

———

ObjectComms[Messages]



)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!IconMoveRequest

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!IconMoveRequest

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Tens.IconMoveRequest *)

[]

(* carrier text for messages of method Tens.Inc *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Inc

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Inc

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Inc

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Inc

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Tens.Inc *)

[]



(* carrier text for messages of method Tens.Dec *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Dec

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Dec

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Dec

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Dec

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Tens.Dec *)

[]

(* carrier text for messages of method Tens.QueryValue *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!QueryValue

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!QueryValue

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort



?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!QueryValue

?arg0:Int

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!QueryValue

!arg0

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Tens.QueryValue *)

[]

(* carrier text for messages of method Units.Inc *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Inc

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Inc

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Inc

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Inc

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Units.Inc *)

[]

(* carrier text for messages of method Units.Dec *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort



?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Dec

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Dec

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Dec

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Dec

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Units.Dec *)

[]

(* carrier text for messages of method Cursor.Left *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Left

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Left

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Left

[(msg˙descr eq Wait)];



(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Left

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Cursor.Left *)

[]

(* carrier text for messages of method Cursor.Right *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Right

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Right

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!Right

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!Right

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Cursor.Right *)

[]

(* carrier text for messages of method Cursor.QueryXPos *)

(* Ask or Tell message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!QueryXPos

[(msg˙descr eq Ask) or (msg˙descr eq Tell)];

(

Messages!Receive



!initObj

!targetObj

!msg˙descr

!QueryXPos

;

STOP

———

ObjectComms[Messages]

)

(* end Ask or Tell message events *)

[]

(* Wait message events *)

Messages!Send

?initObj:ObjNamesSort

?targetObj:ObjNamesSort

?msg˙descr:MessageDescriptorSort

!QueryXPos

?arg0:Int

[(msg˙descr eq Wait)];

(

Messages!Receive

!initObj

!targetObj

!msg˙descr

!QueryXPos

!arg0

;

STOP

———

ObjectComms[Messages]

)

(* end Wait message events *)

(* end carrier text for messages of method Cursor.QueryXPos *)

ENDPROC

(* EndObjInstDefns *)

ENDSPEC

(* EndSystem *)


