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Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ ðåàëèçàöèÿ ïðèâåäåíèé â îáúåêòíî-îðèåíòèðîâàííîé ìîäåëè ñå-
ìàíòèêè íà ïðèìåðå ÿçûêà ïðîãðàììèðîâàíèÿ Àëãîë 68.

Êëþ÷åâûå ñëîâà: àïðèîðíûé è àïîñòåðèîðíûé âèäû êîíñòðóêöèé è çíà÷åíèé,
ïëàí ïðèâåäåíèé êîíñòðóêöèè, ïðèâåäåíèå çíà÷åíèé.

1. ÂÂÅÄÅÍÈÅ

Íàïîìíèì, ÷òî íåîáõîäèìîñòü ïðèâåäåíèé âîçíèêàåò òîãäà, êîãäà âèäû êîíêðåòíûõ
ïîäêîíñòðóêöèé, ñîñòàâëÿþùèõ äàííóþ êîíñòðóêöèþ, íå óäîâëåòâîðÿþò òðåáîâàíèÿì,
îïðåäåëÿåìûì ãðàììàòèêîé âõîäíîãî ÿçûêà, ïî îòíîøåíèþ ê âèäó äàííîé êîíñòðóêöèè.
Âèäû ïîäêîíñòðóêöèé, à òàêæå ðåçóëüòàòîâ èõ íåïîñðåäñòâåííîãî èñïîëíåíèÿ, òî åñòü
çíà÷åíèé, íàçûâàþòñÿ àïðèîðíûìè âèäàìè. ×òîáû çíà÷åíèÿ ïîäêîíñòðóêöèé ìîãëè áûòü
èñïîëüçîâàíû êîíñòðóêöèåé, îíè äîëæíû áûòü ïðèâåäåíû ê âèäó, îïðåäåëÿåìîìó âûøå-
óïîìÿíóòûìè òðåáîâàíèÿìè. Ýòè âèäû çíà÷åíèé ïîäêîíñòðóêöèé ïîñëå ïðèâåäåíèé íà-
çûâàþòñÿ àïîñòåðèîðíûìè.

Àïðèîðíûå âèäû ïîäêîíñòðóêöèé óñòàíàâëèâàþòñÿ ïî èíôîðìàöèè, èçâëåêàåìîé èç
òåêñòà âõîäíîé ïðîãðàììû, à ïîñëåäîâàòåëüíîñòè ïðèâåäåíèé èõ ðåçóëüòàòîâ îïðåäåëÿ-
þòñÿ ïî ãðàììàòèêå âõîäíîãî ÿçûêà, èñõîäÿ èç êîíòåêñòíûõ óñëîâèé íà ñîîòíîøåíèÿ
âèäîâ ïîäêîíñòðóêöèé ñ ó÷¸òîì ñîðòîâ ïîçèöèé ïîäêîíñòðóêöèåé â äàííîé êîíñòðóêöèè.

Â ñâîþ î÷åðåäü, åñëè äàííàÿ êîíñòðóêöèÿ ñàìà ÿâëÿåòñÿ ïîäêîíñòðóêöèé íåêîòîðîé
îáúåìëþùåé êîíñòðóêöèè, òî ïðîöåññ óñòàíîâëåíèÿ ïðèâåäåíèé ïîâòîðÿåòñÿ äëÿ îáúåì-
ëþùåé êîíñòðóêöèè. Ýòîò ïðîöåññ çàêàí÷èâàåòñÿ, êîãäà î÷åðåäíàÿ ðàññìàòðèâàåìàÿ êîí-
ñòðóêöèÿ ÿâëÿåòñÿ ñîáñòâåííî ïðîãðàììîé.

2. ÑÕÅÌÀ ÐÅÀËÈÇÀÖÈÈ ÏÐÈÂÅÄÅÍÈÉ

Ïðè ïðîåêòèðîâàíèè ïðèâåäåíèé ó÷èòûâàþòñÿ ñëåäóþùèå ñîîáðàæåíèÿ.
1. Âûñòðàèâàíèå ïëàíà ïðèâåäåíèé äëÿ êàæäîé êîíñòðóêöèè � çàäà÷à êîíâåðòåðà, à

èñïîëíåíèå ñîîòâåòñòâóþùèõ äåéñòâèé íàä èõ çíà÷åíèÿìè îòíîñèòñÿ ê âðåìåíè ñ÷¸òà, òî
åñòü èíòåðïðåòàöèè ñåìàíòè÷åñêîãî äåðåâà âõîäíîé ïðîãðàììû.
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2. Ïëàí ïðèâåäåíèé � ýòî ïîñëåäîâàòåëüíîñòü äåéñòâèé ïî ïðåîáðàçîâàíèþ àïðèîðíî-
ãî âèäà çíà÷åíèÿ ê òðåáóåìîìó àïîñòåðèîðíîìó âèäó. Èìåííî àïîñòåðèîðíûå çíà÷åíèÿ
ïîäêîíñòðóêöèé èñïîëüçóþòñÿ íåïîñðåäñòâåííî ïðè èñïîëíåíèè äàííîé êîíñòðóêöèè.

3. Ïëàí ïðèâåäåíèé äàííîé ïîäêîíñòðóêöèè ôîðìèðóåòñÿ ñ ó÷¸òîì ñîðòà ïîçèöèè,
çàíèìàåìîé ïîäêîíñòðóêöèåé ïî îòíîøåíèþ ê îáúåìëþùåé êîíñòðóêöèè, à òàêæå èìåþ-
ùåãîñÿ àïðèîðíîãî è òðåáóåìîãî àïîñòåðèîðíîãî âèäà ýòîé ïîäêîíñòðóêöèè.

4. Îïèñàíèå ÿçûêà Àëãîë 68 [2] ðàçëè÷àåò ïÿòü ñîðòîâ ïîçèöèé1 , êîòîðûå ìîãóò çàíè-
ìàòü ïîäêîíñòðóêöèè äàííîé êîíñòðóêöèè. Ñîðò ïîçèöèè óêàçûâàåò, êàêèå ïðåîáðàçîâà-
íèÿ âèäîâ âîçìîæíû â äàííîé ïîçèöèè, à òàêæå äîïóñòèìûé ïîðÿäîê èõ âûïîëíåíèÿ.
Ìíîæåñòâî ýòèõ ïðåîáðàçîâàíèé âèäîâ íåâåëèêî � èõ âñåãî øåñòü2 , îäíàêî èõ èñïîëíå-
íèå çàâèñèò îò âèäà çíà÷åíèé, íàä êîòîðûìè îíè âûïîëíÿþòñÿ.

5. Â ðàññìàòðèâàåìîé ìîäåëè ïëàí ïðèâåäåíèé ïîäêîíñòðóêöèè äàííîé êîíñòðóêöèè
ïðåäñòàâëÿåòñÿ ñòðîêîé (string), êîäèðóþùåé ïîñëåäîâàòåëüíîñòü ïðèâåäåíèé. Ýòè ñòðîêè,
îòíîñÿùèåñÿ êî âñåì ïîäêîíñòðóêöèÿì äàííîé êîíñòðóêöèè, ïåðåäàþòñÿ åé ÷åðåç å¸
êîíñòðóêòîð â ìîìåíò ñîçäàíèÿ è èñïîëüçóþòñÿ ìåòîäîì Run äëÿ ïðèâåäåíèé ðåçóëüòàòîâ
ïîäêîíñòðóêöèé. Äëÿ ýòîãî ìåòîä Run âûçûâàåò ïîëèìîðôíóþ ïðîöåäóðó Coercing ñî
ñòðîêîé, ïëàíîì ïðèâåäåíèé ïîäêîíñòðóêöèè, â êà÷åñòâå ïàðàìåòðà.

6. Êîä ïëàíà ïðèâåäåíèé äàííîé ïîäêîíñòðóêöèè èíòåðïðåòèðóåòñÿ ïðîöåäóðîé
Coercing, ïîëó÷àþùåé àïðèîðíîå çíà÷åíèå ïîäêîíñòðóêöèè ÷åðåç àäìèíèñòðàòèâíóþ ïå-
ðåìåííóþ UV.

7. Ïî êàæäîìó ñèìâîëó ýòîãî êîäà èíòåðïðåòàòîð âûçûâàåò ñîîòâåòñòâóþùèé ìåòîä
ïðèâåäåíèÿ ïîëó÷åííîãî çíà÷åíèÿ, âûïîëíÿåò åãî è âûäà¸ò ðåçóëüòàò, òî åñòü äðóãîé
ýêçåìïëÿð îáúåêòà-çíà÷åíèÿ, ñíîâà â UV.

8. Âûïîëíåíèå ïëàíà ïðèâåäåíèé ïîäêîíñòðóêöèè çàâåðøàåòñÿ, êîãäà âñå ñèìâîëû
êîäà èñïîëüçîâàíû. Â ýòîò ìîìåíò çíà÷åíèå UV ïðåäñòàâëÿåò àïîñòåðèîðíîå çíà÷åíèå
ïîäêîíñòðóêöèè. Îíî èñïîëüçóåòñÿ ìåòîäîì Run êîíñòðóêöèè, â ñîîòâåòñòâèè ñ å¸ ñåìàí-
òèêîé.

Ðàññìîòðèì ðåàëèçàöèþ ïðèâåäåíèé íà ïðèìåðå êîíñòðóêöèè ïðèñâàèâàíèå.

3. ÌÎÄÅËÈÐÎÂÀÍÈÅ ÏÐÈÑÂÀÈÂÀÍÈÉ Ñ Ó×¨ÒÎÌ ÏÐÈÂÅÄÅÍÈÉ

Çàìåòèì, ÷òî ïîëó÷àòåëü ïðèñâàèâàíèÿ � âñåãäà èìÿ, çàíèìàåò ìÿãêóþ ïîçèöèþ, à
èñòî÷íèê � ñèëüíóþ. Ïîýòîìó ïîëó÷àòåëü ìîæíî ðàçâå ëèøü ðàñïðîöåäóðèâàòü3 , à èñòî÷-
íèê ïðèâîäèòü ñ ó÷¸òîì àïðèîðíîãî âèäà èñòî÷íèêà è äîïóñòèìûõ ïîñëåäîâàòåëüíîñòåé
ïðèâåäåíèé.

Îïðåäåëèì äîïîëíåíèÿ ê îïèñàíèþ ðîäîâîãî òèïà îáúåêòà TAssignment â ìîäóëå
CONSTRUCTS [5], ñâÿçàííûõ ñ ðåàëèçàöèåé ïðèâåäåíèé.

Âî-ïåðâûõ,  äîáàâëåíû ñëåäóþùèå ïîëÿ äàííûõ:
1) DestinationCoercion � ñòðîêà, ïðåäñòàâëÿþùàÿ ïîñëåäîâàòåëüíîñòü ïðèâå-äåíèé

ðåçóëüòàòà êîíñòðóêöèè, èãðàþùåé ðîëü ïîëó÷àòåëÿ ïðèñâàèâàíèÿ.
2) SourceCoercion � ñòðîêà, ïðåäñòàâëÿþùàÿ ïîñëåäîâàòåëüíîñòü ïðèâåäåíèé ðåçóëü-

òàòà êîíñòðóêöèè, èãðàþùåé ðîëü èñòî÷íèêà ïðèñâàèâàíèÿ.
Âî-âòîðûõ, â êîíñòðóêòîð Init îáúåêòà-êîíñòðóêöèè ïðèñâàèâàíèå êîíêðåòíîãî âèäà

ââîäÿòñÿ äâà íîâûõ ïàðàìåòðà:
1) dc � ñòðîêà, èíèöèàëèçèðóþùàÿ ïîëå äàííûõ DestinationCoercion.
2) sc � ñòðîêà, èíèöèàëèçèðóþùàÿ ïîëå äàííûõ SourceCoercion.

1  Ñèëüíàÿ, êðåïêàÿ, ðàñêðûòàÿ, ñëàáàÿ, ìÿãêàÿ.
2  Ðàñïðîöåäóðèâàíèå, ðàçûìåíîâàíèå, îáúåäèíåíèå, îáîáùåíèå, âåêòîðèçàöèÿ, îïóñòîøåíèå.
3  Ýòî ïðèâåäåíèå îòíîñèòñÿ ê ïðîöåäóðàì áåç ïàðàìåòðîâ è íå ðàññìàòðèâàåòñÿ äî îáñóæäåíèÿ ïðîöåäóð

êàê çíà÷åíèé â ïðåäñòîÿùèõ ïóáëèêàöèÿõ.
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ÈÍÔÎÐÌÀÒÈÊÀ

Â-òðåòüèõ, ïîëÿ äàííûõ DestinationValue è SourceValue â íàñëåäíèêå êîíêðåòíîãî
òèïà, ñêàæåì, TBooleanAssignment, ÿâëÿþòñÿ óêàçàòåëÿìè íà çíà÷åíèÿ ïîëó÷àòåëÿ è èñ-
òî÷íèêà, ñíà÷àëà àïðèîðíûõ, à çàòåì àïîñòåðèîðíûõ âèäîâ.

Ñîîòâåòñòâåííî, ìåòîä Run êîíñòðóêöèè ïðèñâàèâàíèå äîïîëíÿåòñÿ âûçîâàìè âèäà
Coercing(DestinationCoercion) è Coercing(SourceCoercion), ðåçóëüòàòû êîòîðûõ äàþò
àïîñòåðèîðíûå çíà÷åíèÿ ïîëó÷àòåëÿ è èñòî÷íèêà.

Ïîñêîëüêó ïëàí ïðèâåäåíèé åñòü ïîñëåäîâàòåëüíîñòü ýëåìåíòàðíûõ ïðèâåäåíèé, îò-
íîñÿùèõñÿ ê çíà÷åíèÿì, òî èõ ðåàëèçàöèÿ äîëæíà îïèñûâàòüñÿ êàê ìåòîäû îáúåêòîâ-
çíà÷åíèé ñîîòâåòñòâóþùèõ (àïðèîðíûõ) âèäîâ.

Íàïðèìåð, ðàçûìåíîâàíèå çíà÷åíèé âèäà reference to boolean îïèñûâàåòñÿ êàê ìåòîä
deref â îáúåêòå-çíà÷åíèè òèïà Tref_bool, à ðàçûìåíîâàíèå çíà÷åíèé âèäà reference to
reference to Boolean îïèñûâàåòñÿ êàê ìåòîä deref â îáúåêòå-çíà÷åíèè òèïà Tref_ref_bool
â ìîäóëå PLAIN_VALUES.

Òàêèì îáðàçîì, deref � ïîëèìîðôíûé ìåòîä, ïðèìåíèìûé ê èìåíàì ëþáûõ âèäîâ
ïðè óñëîâèè, ÷òî ñóùåñòâóþò îïèñàíèÿ èõ ïðåäñòàâëåíèé íà èíñòðóìåíòàëüíîì ÿçûêå.

Äðóãèå ìåòîäû, ðåàëèçóþùèå ïðèâåäåíèÿ, òîæå îòíîñÿòñÿ ê èçáðàííûì âèäàì çíà÷å-
íèé. Íàïðèìåð, îáîáùåíèå, ìîæåò áûòü ïðåîáðàçîâàíèåì öåëîãî â âåùåñòâåííîå (ñì.
ïðèìåð 2), èëè âåùåñòâåííîãî â êîìïëåêñíîå, èëè ìàññèâà ëîãè÷åñêèõ â áèòîâîå, èëè
ìàññèâà ëèòåðíûõ â áàéòîâîå çíà÷åíèå.

Îïèñàíèå ðåàëèçàöèè êîíñòðóêöèè ïðèñâàèâàíèå âèäà reference to MODE, ãäå MODE
îáîçíà÷àåò ëþáîé âèä, ñëåäóåò ïðèâåäåííîìó îáðàçöó:

{ Ïðèñâàèâàíèå âèäà reference to MODE }
  constructor TMODEAssignment.Init (r : PChar; D, S : PConstruct;
                                       da, sa : PAddr; dc, sc : string);
  begin Representation := r;

Destination := D;          Source := S;
DestinationAddr := da;     SourceAddr := sa;
DestinationCoercion := dc; SourceCoercion := sc;

  end;
  function TMODEAssignment.Show : PChar;
  var Bf, Bf1 : array [0..512] of char;
  begin if Destination <> nil

then StrPCopy (Bf, Destination^.Show)
else StrPCopy (Bf, DestinationAddr^.Show);
{ Destination ïðåäñòàâëåí â âèäå PChar }
if Source <> nil
then begin StrPCopy (Bf1, Representation);

                   StrCat (Bf1, Source^.Show)
end

else begin StrPCopy (Bf1, Representation);
                   StrCat (Bf1, SourceAddr^.Show)

end;
        { Source ïðåäñòàâëåí â âèäå PChar }
       StrCat (Bf, Bf1);
    Show := Bf
  end;

procedure TMODEAssignment.Run;
var x : Pref_mode;
begin
{$IFDEF diag}
  writeln ('Â ÏÎÑËÅÄÓÞÙÅÌ ÏÐÈÑÂÀÈÂÀÍÈÈ ÂÈÄÀ reference to MODE:');
{$ENDIF}
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if Destination  <> nil
then { Àïðèîðíîå çíà÷åíèå ïîëó÷àòåëÿ äîñòàâëÿåòñÿ êîíñòðóêöèåé }
begin
 Destination^.Run;
  DestinationValue := Pref_mode (UV) { Àïðèîðíîå çíà÷åíèå ïîëó÷àòåëÿ }
end
else if DestinationAddr <> nil

then { Ïîëó÷àòåëü - èäåíòèôèêàòîð â ñòåêå }
begin DestinationValue := Pref_mode (DestinationAddr^.GetValue);

                 { Àïðèîðíîå çíà÷åíèå ïîëó÷àòåëÿ }
end
else Haltx (10);

if Source <> nil
then { Àïðèîðíîå çíà÷åíèå èñòî÷íèêà äîñòàâëÿåòñÿ êîíñòðóêöèåé }
begin
  Source^.Run;

          SourceValue := PMODEValue (UV) { Àïðèîðíîå çíà÷åíèå èñòî÷íèêà }
end
else if SourceAddr <> nil

then { Èñòî÷íèê - èäåíòèôèêàòîð â ñòåêå }
  SourceValue := PMODEValue (SourceAddr^.GetValue);
  { Àïðèîðíîå çíà÷åíèå èñòî÷íèêà }
else Haltx (10);

if DestinationCoercion <> ''
then begin

  UV := DestinationValue;
  coercing (DestinationCoercion);
  DestinationValue := Pref_mode (UV)
end

else {$IFDEF diag}
 writeln ('àïðèîðíîå çíà÷åíèå ïîëó÷àòåëÿ = ',

                       DestinationValue^.Show, ' íå òðåáóåò ïðèâåäåíèé');
             {$ENDIF};

if SourceCoercion <> ''
then begin

  {$IFDEF diag} writeln ('àïðèîðíîå çíà÷åíèå èñòî÷íèêà = ',
                                      SourceValue^.Show);  {$ENDIF}

  coercing (SourceCoercion);
  SourceValue := PBooleanValue (UV);
  {$IFDEF diag} writeln ('àïîñòåðèîðíîå çíà÷åíèå èñòî÷íèêà = ',

                                    SourceValue^.Show);  {$ENDIF}
end

else  {$IFDEF diag} writeln ('àïðèîðíîå çíà÷åíèå èñòî÷íèêà = ',
  SourceValue^.Show, ' íå òðåáóåò ïðèâåäåíèé');{$ENDIF};

if DestinationValue^.Scope <= SourceValue^.Scope
then
begin x := New (Pref_mode, Init (nil));

x^.Value := SourceValue;
DestinationAddr^.PutValue (x);
UV := DestinationAddr^.GetValue;

end
else {îáëàñòü äåéñòâèÿ ïîëó÷àòåëÿ ñòàðøå îáëàñòè äåéñòâèÿ èñòî÷íèêà}

Haltx (1);
      end;

Çäåñü âõîæäåíèÿ MODE è mode ñîãëàñóþòñÿ ïî òàáëèöå 1.
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Ó÷åáíûé èññëåäîâàòåëüñêèé ïðîåêò ðåàëèçàöèè àëãîðèòìè÷åñêèõ ÿçûêîâ: ïðèâåäåíèÿ

ÈÍÔÎÐÌÀÒÈÊÀ

Ìíåìîíèêà îáîçíà÷åíèé òèïîâ êîíñòðóêöèé è çíà÷åíèé îñíîâàíà íå íà âèäå ïîëó÷à-
òåëÿ, à íà âèäå èñòî÷íèêà äàííîãî ïðèñâàèâàíèÿ1.

Íàïðèìåð, åñëè ðå÷ü èä¸ò î ïðèñâàèâàíèè âèäà reference to boolean, òî àïîñòåðèîð-
íûé âèä èñòî÷íèêà åñòü boolean; â ïðèñâàèâàíèè âèäà reference to reference to boolean
èñòî÷íèê âèäà reference to boolean è ò. ä.

Ïðèñâàèâàíèå âèäà reference to reference to MODE èñïîëüçóåò êîñâåííîå èìÿ â êà÷å-
ñòâå çíà÷åíèÿ ïîëó÷àòåëÿ è, ìîæåò áûòü, èñòî÷íèêà, åñëè MODE îáîçíà÷àåò âèä èìåíè.

Â ðàññìàòðèâàåìîé ìîäåëè ñåìàíòèêè âõîäíîãî ÿçûêà ñëåäóåò óòî÷èòü ïðåäñòàâëåíèå
çíà÷åíèé êîñâåííûõ èì¸í, ïîñêîëüêó ýòî íå áûëî ñäåëàíî ðàíåå.

4. ÊÎÑÂÅÍÍÛÅ ÈÌÅÍÀ

Íàïîìíèì, ÷òî â Àëãîëå 68 èìåíà � ýòî çíà÷åíèÿ, êîòîðûå èñïîëüçóþòñÿ äëÿ èìåíî-
âàíèÿ èëè ññûëîê íà äðóãèå çíà÷åíèÿ. Â ýòîì ñîñòîèò èõ ïðåäíàçíà÷åíèå â ñåìàíòèêå
ÿçûêà. Îòíîøåíèå èìåíîâàíèÿ ìåæäó äâóìÿ çíà÷åíèÿìè óñòàíàâëèâàåòñÿ â ðåçóëüòàòå
èñïîëíåíèÿ êîíñòðóêöèè ïðèñâàèâàíèå, ïðè ýòîì çíà÷åíèå ïîëó÷àòåëÿ çàìåùàåòñÿ çíà÷å-
íèåì èñòî÷íèêà.

Ñîîòâåòñòâèå âèäîâ çíà÷åíèé, ìåæäó êîòîðûìè óñòàíàâëèâàåòñÿ îòíîøåíèå èìåíîâà-
íèÿ, äîëæíî áûòü òèêèì, êàê ïîêàçàíî â ñëåäóþùåé ìíåìîíè÷åñêîé ôîðìóëå:

(1) reference to MODE := MODE,

ãäå MODE îáîçíà÷àåò îäèí è òîò æå âèä.
Åñëè çíà÷åíèå, íà êîòîðîå ññûëàåòñÿ äàííîå èìÿ, ñàìî ÿâëÿåòñÿ èìåíåì, òî äàííîå

èìÿ íàçûâàåòñÿ êîñâåííûì.
Ôîðìàëüíî çíà÷åíèå âèäà reference to MODE, ãäå MODE ñàìî ÿâëÿåòñÿ èìåíåì âèäà

reference to MODE1, íàçûâàåòñÿ êîñâåííûì èìåíåì, íåçàâèñèìî îò òîãî, êàêîé âèä îáî-
çíà÷àåò MODE1.

Ñðåäè èì¸í ëþáîãî âèäà ñóùåñòâóåò îñîáîå çíà÷åíèå nil, êîòîðîå íå èìåíóåò íèêà-
êîãî äðóãîãî çíà÷åíèÿ. Òàêîå ñïåöèàëüíîå èìÿ íåëüçÿ èñïîëüçîâàòü â êà÷åñòâå çíà÷åíèÿ
ïîëó÷àòåëÿ â ïðèñâàèâàíèè, à òàêæå ðàçûìåíîâûâàòü, òî åñòü ïîëó÷àòü çíà÷åíèå, èìåíó-
åìîå ýòèì èìåíåì.

Íàïðèìåð, ïóñòü èäåíòèôèêàòîð rb îáëàäàåò èìåíåì, êîòîðîå ìîæåò èìåíîâàòü ëþáîå
ëîãè÷åñêîå çíà÷åíèå. Åñëè ýòî èìÿ íå nil, òî åìó ìîæíî ïðèñâîèòü, ñêàæåì, çíà÷åíèå
false. Äëÿ ýòîãî äîñòàòî÷íî èñïîëíèòü ïðèñâàèâàíèå

(2) rb := false.

Â (2) çíà÷åíèÿ ïîëó÷àòåëÿ è èñòî÷íèêà óäîâëåòâîðÿþò ñîîòíîøåíèþ (1) ïðè
MODE = boolean, è ïîòîìó â ðåçóëüòàòå èñïîëíåíèÿ ïðèñâàèâàíèÿ (2) ìåæäó èìåíåì,

Âèä ïðèñâàèâàíèÿ MODE mode 

reference to boolean boolean bool 

reference to integral integral  int 

reference to real real real 

reference to reference to boolean reference_to_ boolean_ ref_bool 

reference to reference to integral reference_to_integral_ ref_int 

reference to reference to real reference_to_real_ ref_real 

... ... ... 

Òàáë. 1

1 Ðàäè ñîêðàùåíèÿ îáîçíà÷åíèé.
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êîòîðûì îáëàäàåò èäåíòèôèêàòîð rb, â êà÷åñòâå ïîëó÷àòåëÿ, è çíà÷åíèåì false, â êà÷å-
ñòâå ðåçóëüòàòà èñïîëíåíèÿ êîíñòðóêöèè1  èñòî÷íèêà,  óñòàíàâëèâàåòñÿ îòíîøåíèå èìåíî-
âàíèÿ.

Â ìîäåëüíîì ïðåäñòàâëåíèè çíà÷åíèé, î êîòîðûõ èä¸ò ðå÷ü, ýòè ñâÿçè èìåíîâàíèÿ
ïðåäñòàâëåíû íà ðèñ. 1.

Â ñëó÷àå, êîãäà èìÿ rb ðàâíî nil, ìåæäó íèì è êàêèì-òî åù¸ ëîãè÷åñêèì çíà÷åíèåì
îòíîøåíèå èìåíîâàíèÿ óñòàíîâèòü íåâîçìîæíî. Ýòà ñèòóàöèÿ ïðåäñòàâëåíà íà ðèñ. 2.

Íàïîìíèì, ÷òî çíà÷åíèÿ ëþáûõ âèäîâ â ðàññìàòðèâàåìîé ìîäåëè ñåìàíòèêè ïðåäñòàâ-
ëÿþòñÿ êàê îáúåêòû-êîíòåéíåðû, äîñòóï ê êîòîðûì èñïîëíÿåìîé ïðîãðàììû ïðîèçâîäèòñÿ
÷åðåç òèïèçèðîâàííûå óêàçàòåëè, ñîîòâåòñòâóþùèå âèäó çíà÷åíèÿ. Ñîáñòâåííî çíà÷åíèå,
ñîäåðæàùååñÿ â îáúåêòå-êîíòåéíåðå, ïðåäñòàâëÿåòñÿ ïîëåì Value, òîæå òèïèçèðîâàííûì.

Ïðèíèìàÿ âî âíèìàíèå âûøåñêàçàííîå, ñõåìàòè÷åñêè ïðîèëëþñòðèðóåì ñâÿçè ìåæäó
èìåíàìè âèäà reference to reference to boolean è reference to boolean, à òàêæå ìåæäó çíà÷å-
íèÿìè âèäà reference to boolean è âèäà boolean (ñì. ðèñ. 3).

Çäåñü rrb � êîñâåííîå èìÿ (ïåðâîãî ïîðÿäêà), à çíà÷åíèå, èìåíóåìîå èì, òîæå èìÿ, íî
íå êîñâåííîå. Íà ðèñóíêàõ 1�3 ðàìêè èçîáðàæàþò îáúåêòû-êîíòåéíåðû çíà÷åíèé.

Êàê ïîêàçûâàåò îïûò, ñîäåðæàòåëüíîå èñïîëüçîâàíèå êîñâåííûõ èì¸í, ïîðÿäêà áîëü-
øå òð¸õ, òðóäíî âîîáðàçèòü.

 
 
 
   
      
      
 

TBooleanValue: 

TBoolean: 

Tref_Boolean: Pref_Boolean: 

Ïîëÿ äàííûõ: 
Scope : integer = 0  
Value: boolean = false 

Ïîëÿ äàííûõ: 
Scope : integer = 0  
Value : PBooleanValue: 

 rb 

Ðèñ. 1. Ñâÿçè ìåæäó èìåíåì rb âèäà reference to boolean è çíà÷åíèåì false âèäà boolean

 

Ïîëÿ äàííûõ: 
Scope : integer = 0  
Value : PBooleanValue = nil   

rb 

Pref_Boolean: Tref_Boolean: 

Ðèñ. 2. Èìÿ rb âèäà reference to boolean, ðàâíîå nil, íå ìîæåò èìåíîâàòü íè÷åãî 

 
 
 
 
 
 
 
 
 
 
 

Tref_Boolean: 

TBooleanValue: 

Tref_ref_Boolean: 

Ïîëÿ äàííûõ: 
Scope: integer = 0  
Value: Pref_Boolean = 

Ïîëÿ äàííûõ: 
Scope : integer = 0  
Value: boolean = false  

Ïîëÿ äàííûõ: 
Scope : integer = 0  
Value : PBooleanValue =   

rrb Pref_ref_Boolean: 

Ðèñ. 3. Ïðåäñòàâëåíèå êîñâåííîãî èìåíè ïåðâîãî ïîðÿäêà

1 Èçîáðàæåíèå ëîãè÷åñêîãî false.
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Ó÷åáíûé èññëåäîâàòåëüñêèé ïðîåêò ðåàëèçàöèè àëãîðèòìè÷åñêèõ ÿçûêîâ: ïðèâåäåíèÿ

ÈÍÔÎÐÌÀÒÈÊÀ

Îáðàòèìñÿ åù¸ ðàç ê ñèòóàöèè, ïîêàçàííîé íà ðèñ. 2. Â íåé ìû èìååì äåëî ñî çíà÷å-
íèåì âèäà reference to boolean, òî åñòü ñ èìåíåì, êîòîðîìó íå ïðèñâîåíî íèêàêîãî çíà÷å-
íèÿ, íî èçâåñòíî, êàêîãî âèäà îíî äîëæíî áûòü.

Âîïðîñ: ñóùåñòâóåò ëè âîçìîæíîñòü â ÿçûêå Àëãîë 68 ñîçäàòü ýòó ñèòóàöèþ?
Îòâåò: Äà. Òàêàÿ ñèòóàöèÿ ñîçäà¸òñÿ ïðè èñïîëíåíèè ïðîãðàììû

ref bool rb = nil;  rb := false

Äåéñòâèòåëüíî, ïåðâàÿ êîíñòðóêöèÿ ýòîé ïðîãðàììû � îïèñàíèå òîæäåñòâà. Èñòî÷íèê
ýòîãî îïèñàíèÿ òîæäåñòâà åñòü êîíñòðóêöèÿ ïñåâäîèìÿ (nihil), ïðåäñòàâëåííàÿ â òåêñòå
ñèìâîëîì nil, èñïîëíåíèå êîòîðîé äà¸ò èìÿ âèäà reference to boolean, êîòîðîå íè÷åãî íå
èìåíóåò.

Âòîðàÿ êîíñòðóêöèÿ ïðîãðàììû, ïðèñâàèâàíèå, ïîëó÷àòåëü êîòîðîé åñòü èñïîëüçóþ-
ùåå âõîæäåíèå èäåíòèôèêàòîðà rb, à èñòî÷íèê � èçîáðàæåíèå ëîãè÷åñêîãî, ïðåäñòàâëåí-
íûé â òåêñòå ñèìâîëîì false. Äî ïðèñâàèâàíèÿ èäåíòèôèêàòîð rb îáëàäàåò ïñåâäîèìåíåì
âèäà reference to boolean, à ïîñëå � èñïîëíåíèå ýòîãî ïðèñâàèâàíèÿ èìÿ, êîòîðûì îáëàäà-
åò èäåíòèôèêàòîð rb, íà÷èíàåò èìåíîâàòü ëîãè÷åñêîå çíà÷åíèå false.

Íàøà çàäà÷à � âîñïðîèçâåñòè ïîäîáíûé ýôôåêò â îïèñûâàåìîé ìîäåëè ñåìàíòèêè.

5. ÇÍÀ×ÅÍÈß ÏÎ ÓÌÎË×ÀÍÈÞ ÏÐÎÒÈÂ ÏÑÅÂÄÎÈÌ¨Í

Èìåíà, êàê èçâåñòíî, îáðàçóþòñÿ â ðåçóëüòàòå èñïîëíåíèÿ ãåíåðàòîðîâ, îáñóæäàâøèõ-
ñÿ â [5], è ïñåâäîèì¸í, óïîìÿíóòûõ âûøå. Ïîñëåäíèå èç íàçâàííûõ ïðåäñòàâëÿþòñÿ êàê
îáúåêòû-êîíòåéíåðû îáû÷íûõ èìåí, íî ïîëÿ Value êîòîðûõ ðàâíû nil, à íå îáû÷íîìó
óêàçàòåëþ íà çíà÷åíèå óêàçàííîãî òèïà. Áëàãîäàðÿ ýòîìó, â ìîäåëüíîì ïðåäñòàâëåíèè
ñåìàíòèêè Àëãîëà 68, äëÿ ïîëó÷åíèÿ çíà÷åíèÿ ïñåâäîèìåíè (nihil) ïðåäëàãàåòñÿ èñïîëüçî-
âàòü êîíñòðóêöèþ ãåíåðàòîðà ñîîòâåòñòâóþùåãî âèäà, à çàòåì ïåðåêðûâàòü çíà÷åíèå îá-
ðàçöà çíà÷åíèåì nil. Òàêàÿ ðåàëèçàöèÿ ïñåâäîèì¸í ñ îäíîé ñòîðîíû íå ïîçâîëÿåò ðàçû-
ìåíîâûâàòü ïñåâäîèìåíà, à ñ äðóãîé � äà¸ò âîçìîæíîñòü  çàìåùàòü çíà÷åíèå ïîëÿ Value,
ðàâíîå nil, çíà÷åíèåì èñòî÷íèêà ïðèñâàèâàíèÿ ñîîòâåòñòâóþùåãî âèäà.

Íàïðèìåð,  ãåíåðàòîð ëîãè÷åñêîãî, âûäàþùèé ïñåâäîèìÿ, èìååò ñëåäóþùåå îïèñàíèå
ìåòîäà Run:

  { Ãåíåðàòîð ëîãè÷åñêîãî }
  procedure TBooleanGenerator.Run;
  var ref_to_bool : Pref_bool;
  begin
    { Ñîçäàíèå íîâîãî ýêçåìïëÿðà èìåíè ëîãè÷åñêîãî çíà÷åíèÿ }
      ref_to_bool^.Value := New (PBooleanValue, Init (false));
    { Çàìåùåíèå çíà÷åíèÿ ïîëÿ Value â èìåíè ëîãè÷åñêîãî óêàçàòåëåì nil }
      ref_to_bool^.Value := nil;
    { Îáíîâëåíèå îáëàñòè äåéñòâèÿ èìåíè ëîãè÷åñêîãî }
      if is_loc
      then { ãåíåðàòîð ëîêàëüíûé }
             ref_to_bool^.Scope := CurrentLevel
      else { ãåíåðàòîð ãëîáàëüíûé }
             ref_to_bool^.Scope := 0;
    { Âûäà÷à ïñåäîèìåíè ëîãè÷åñêîãî â UV }
      UV := ref_to_bool;
  end;

Äðóãîé âàðèàíò ñåìàíòèêè èì¸í, ÷àñòî èñïîëüçóåìûé â ÿçûêàõ ïðîãðàììèðîâàíèÿ,
âìåñòî ïîíÿòèÿ ïñåâäîèìåíè Àëãîëà 68, ýòî çíà÷åíèÿ, ïðèñâàèâàåìûå èìåíàì ïî óìîë÷à-
íèþ (default value) â ìîìåíò èõ ñîçäàíèÿ.
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Ïîñêîëüêó â Àëãîëå 68 èìåíà ñîçäàþòñÿ ãåíåðàòîðàìè, òî ìåòîä Run ãåíåðàòîðà ñîçäà-
¸ò çíà÷åíèå âèäà, ñïåöèôèöèðîâàííîãî ôàêòè÷åñêèì îïèñàòåëåì ãåíåðàòîðà, è âûäà¸ò
èìÿ, ññûëàþùååñÿ íà íåãî.

Òàê êàê â [5] ãåíåðàòîðû êîñâåííûõ èì¸í íå ðàññìàòðèâàëèñü, òî ñàìîå âðåìÿ ñäåëàòü
ýòî ñåé÷àñ.

6. ÃÅÍÅÐÀÒÎÐÛ ÊÎÑÂÅÍÍÛÕ ÈÌÅÍ

  Íàïîìíèì, ÷òî ðîäîâîé òèï ãåíåðàòîðà ëþáîãî âèäà îïðåäåëÿåòñÿ ïðåäîïèñàíèåì

PGenerator = ^TGenerator;
TGenerator = object (TConstruct)
 (* Íàñëåäóåìûå ïîëÿ äàííûõ:
   Representation : PChar; *)
 is_loc : Boolean;
 constructor Init (r : PChar; loc : Boolean);
 function Show : PChar; virtual;
 procedure Run; virtual;
end;

ñ ðåàëèçàöèåé ìåòîäîâ

constructor TGenerator.Init (r : PChar; loc : Boolean);
begin Representation := r; {Ïðåäñòàâàëåíèå ãåíåðàòîðà âî âõîäíîé ïðîãðàììå}
      is_loc := loc {åñëè is_loc = true, òî ãåíåðàòîð ëîêàëüíûé,
                     åñëè is_loc = false, òî ãåíåðàòîð ãëîáàëüíûé}
end;
function TGenerator.Show : PChar; begin abstract end;
procedure TGenerator.Run; begin abstract end;

Ãåíåðàòîð (íå êîñâåííîãî) èìåíè êîíêðåòíîãî âèäà 'reference to MODE', ãäå MODE íå
íà÷èíàåòñÿ ñ ïðåôèêñà 'reference to', ïðåäîïèñûâàåòñÿ ïî îáðàçöó:

PMODEGenerator = ^TMODEGenerator;
TMODEGenerator = object (TGenerator)
constructor Init (r : PChar; loc : Boolean);
function Show : PChar; virtual;
procedure Run; virtual;
end;

ñ ðåàëèçàöèåé ìåòîäîâ

constructor TMODEGenerator.Init (r : PChar; loc : Boolean);
begin inherited Init (r, loc) end;
function TMODE.Show : PChar;
begin Show := Representation end;
procedure TMODEGenerator.Run;
var v : PMODEValue;
    ref_to_mode : Pref_MODE;
begin { Ñîçäàíèå êîíòåéíåðà çíà÷åíèÿ âèäà MODE }
    v := New (PMODEValue, Init (0));
    { Ñîçäàíèå íîâîãî ýêçåìïëÿðà èìåíè çíà÷åíèÿ âèäà MODE }
    ref_to_mode := New (Pref_MODE, Init(v));
    { Îáíîâëåíèå îáëàñòè äåéñòâèÿ èìåíè }
    if is_loc
    then ref_to_mode^.Scope := CurrentLevel
    else ref_to_mode^.Scope := 0;
    { Âûäà÷à èìåíè âèäà reference to MODE êàê óêàçàòåëü
      íà êîíòåéíåð çíà÷åíèÿ òèïà mode }
    UV := ref_to_mode;
end;
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ÈÍÔÎÐÌÀÒÈÊÀ

Çäåñü âõîæäåíèÿ MODE è mode â âûøåïðèâåä¸ííîì îáðàçöå ñîãëàñóþòñÿ òàê æå, êàê
îïðåäåëåíî òàáëèöåé 1 (ñì. ï. 3).

Ãåíåðàòîðû êîñâåííûõ èì¸í îïèñûâàþòñÿ àíàëîãè÷íî, ëèøü ñ òîé ðàçíèöåé, ÷òî ðàç-
äåëû îïèñàíèé ïåðåìåííûõ è èõ ñîçäàíèå â ìåòîäàõ Run ïèøóòñÿ ïî îáðàçöàì, â çàâèñè-
ìîñòè îò ïîðÿäêà êîñâåííîñòè.

Èìåííî, îïèñàíèÿ êîñâåííûõ èì¸í ïîðÿäêà 1 ñëåäóþò îáðàçöó:

var v : PMODEValue;
    ref_to_mode : Pref_MODE;
    ref_to_ref_to_mode : Pref_ref_MODE;

à ñîçäàíèå íîâûõ ýêçåìïëÿðîâ ýòèõ ïåðåìåííûõ îáðàçöó:

 ref_to_mode := New (Pref_mode, Init (v));
 ref_to_ref_to_mode := New (Pref_ref_MODE, Init(ref_to_mode));

îïèñàíèÿ êîñâåííûõ èì¸í ïîðÿäêà 2 ñëåäóþò îáðàçöó:

var v : PMODEValue;
    ref_to_mode : Pref_MODE;
    ref_to_ref_to_mode : Pref_ref_MODE;
    ref_to_ref_to_ref_to_mode : Pref_ref_ref_MODE;

à ñîçäàíèå íîâûõ ýêçåìïëÿðîâ ýòèõ ïåðåìåííûõ ñëåäóþò îáðàçöó:

 ref_to_mode := New (Pref_mode, Init (v));
 ref_to_ref_to_mode := New (Pref_ref_MODE, Init(ref_to_mode));
 ref_to_ref_to_ref_to_mode := New(Pref_ref_ref_MODE, Init(ref_ref_to_mode));

... è ò. ä.
Çäåñü v, ref_to_mode, ref_to_ref_to_mode, ref_to_ref_to_ref_to_mode è ò. ä. �

óêàçàòåëè íà êîíòåéíåðû, ïðåäñòàâëÿþùèå ñîîòâåòñòâåííî çíà÷åíèÿ âèäîâ
MODE (íå èìÿ),
reference to MODE,
reference to reference to MODE,
reference to reference to reference to MODE, è ò. ä.
Íàïðèìåð, ðåàëèçàöèÿ ãåíåðàòîðà ïî ïåðâîìó îáðàçöó ïðè MODE = boolean äà¸ò

êîñâåííîå èìÿ ïîðÿäêà 1, ïðåäñòàâëåííîå íà ðèñ. 3.

7. ÈÍÒÅÐÏÐÅÒÀÒÎÐ ÏÐÈÂÅÄÅÍÈÉ

Êîä ïëàíà ïðèâåäåíèé êîíñòðóêöèè, ïåðåäàííûé îáúåêòó-êîíñòðóêöèè ÷åðåç å¸ êîí-
ñòðóêòîð, èíòåðïðåòèðóåòñÿ ñïåöèàëüíîé ïðîöåäóðîé Coercing, êîòîðàÿ èãðàåò ðîëü äèñ-
ïåò÷åðà. Êàæäàÿ ëèòåðà êîäà ðàñøèôðîâûâàåòñÿ êàê âûçîâ ìåòîäà, îñóùåñòâëÿþùåãî ñî-
îòâåòñòâóþùåå ïðèâåäåíèå çíà÷åíèÿ, íàõîäÿùåãîñÿ â UV. Ïðèâåä¸ííîå çíà÷åíèå îñòà¸òñÿ
â UV. Ïîñëå âûïîëíåíèÿ âñåé ïîñëåäîâàòåëüíîñòè ïðèâåäåíèé, çàäàííîé äàííûì êîäîì, â
UV îñòà¸òñÿ àïîñòåðèîðíîå çíà÷åíèå, êîòîðîå è èñïîëüçóåòñÿ êîíñòðóêöèåé, èíèöèàëèçè-
ðîâàâøåé ýòè ïðèâåäåíèÿ.

Ïðîöåäóðà Coercing îïèñûâàåòñÿ â ìîäóëå COERCION ñëåäóþùèì îáðàçîì:

Unit COERCION;
{$define dial }
{ Âñå ìåòîäû, ðåàëèçóþùèå ïðèâåäåíèÿ, ïîëó÷àþò àïðèîðíîå çíà÷åíèå â UV è
  âûäàþò àïîñòåðèîðíîå çíà÷åíèå íà âûõîäå òîæå â UV }
interface
uses objects, Strings,
     VALUES, PLAIN_VALUES, ENVIRON, AUXILIARY, REF_PLAIN;
procedure Coercing (cc : string);
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implementation
 { Èíòåðïðåòàòîð ïðèâåäåíèé }
 procedure Coercing (cc : string);
  { Ïðèâåäåíèÿ âûïîëíÿþòñÿ íà àïðèîðíûì ðåçóëüòàòîì êîíñòðóêöèè â UV.
    Àïîñòåðèîðíîå çíà÷åíèå îñòà¸òñÿ â UV. }
 var i : integer;
 begin
  for i := 1 to length (cc) do
  if cc [i] = 'a' then {ðàçûìåíîâàíèå}
                  begin UV^.deref;
                        {$IFDEF dial} writeln ('Âûïîëíåíî dereferencing');
{$ENDIF} end else
  if cc [i] = 'b' then {ðàñïðîöåäóðèâàíèå} else
  if cc [i] = 'c' then {îáúåäèíåíèå} else
  if cc [i] = 'd' then {îáîáùåíèå öåëîãî äî âåùåñòâåííîãî}
                  begin UV^.widening;
          {$IFDEF dial} writeln ('Âûïîëíåíî widening') {$ENDIF} end else
  if cc [i] = 'e' then {îáîáùåíèå âåùåñòâåííîãî äî êîìïëåêñíîãî} else
  if cc [i] = 'f' then {îáîáùåíèå ìàññèâà ëîãè÷åñêèõ äî áèòîâîãî} else
  if cc [i] = 'g' then {îáîáùåíèå ìàññèâà ëèòåðíûõ äî áàéòîâîãî} else
  if cc [i] = 'i' then {âåêòîðèçàöèÿ ñêàëÿðíîãî äî îäíîìåðíîãî ìàññèâà}
else
  if cc [i] = 'j' then {âåêòîðèçàöèÿ èìåíè ñêàëÿðíîãî
                        äî îäíîìåðíîãî ìàññèâà èì¸í} else
  if cc [i] = 'l' then {âåêòîðèçàöèÿ ìàññèâà äî ìàññèâà
                        íà 1 áîëüøåé ðàçìåðíîñòè}
                 else
  if cc [i] = 'm' then {âåêòîðèçàöèÿ èìåíè ìàññèâà äî ìàññèâà èì¸í
                        íà 1 áîëüøåé ðàçìåðíîñòè} else
  if cc [i] = 'o' then {îïóñòîøåíèå ïðÿìîå} else
  if cc [i] = 'p' then {îïóñòîøåíèå ïîñëå ðàñêðûòèÿ};
         {$IFDEF dial} writeln ('UV = ', UV^.Show);{$ENDIF}
 end;
end.

Ôàêòè÷åñêè â íåé çàäåéñòâîâàíû òîëüêî äâà ïðèâåäåíèÿ: ðàçûìåíîâàíèå, àäðåñóåìîå ê
ëþáûì èìåíàì, è îáîáùåíèå öåëîãî äî âåùåñòâåííîãî. Îñòàëüíûå ïðèâåäåíèÿ ïðåäñòàâ-
ëåíû òîëüêî êîììåíòàðèÿìè äî áóäóùèõ îáñóæäåíèé.

8. ÈÇÌÅÍÅÍÈß ÎÏÈÑÀÍÈß ÇÍÀ×ÅÍÈÉ Â ÑÂßÇÈ Ñ ÏÐÈÂÅÄÅÍÈßÌÈ

Âî-ïåðâûõ, ìîäóëü VALUES, îïèñûâàþùèé ðîäîâîé òèï îáúåêòîâ-çíà÷åíèé, äîïîëíÿ-
åòñÿ àáñòðàêòíûìè ìåòCoercingîäàìè âñåõ øåñòè ïðèâåäåíèé.

Unit VALUES;
{ Ðåàëèçàöèÿ îáúåêòîâ-çíà÷åíèé }
interface
uses objects, Strings;
type
  { Àáñòðàêòíûé îáúåêò - ðîäîâîé òèï äëÿ çíà÷åíèé ëþáûõ âèäîâ }
     PValue = ^TValue;
     TValue = object (TObject)
      Scope : integer;
      constructor Init (level : integer);
      function Show : PChar; virtual;
      function GetScope : integer;
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      procedure deref{erencing}; virtual;
      procedure widening; virtual;
      procedure deproc{during}; virtual;
      procedure uniting; virtual;
      procedure rowing; virtual;
      procedure voiding; virtual;
    end;
  implementation
  constructor TValue.Init (level : integer);
  begin Scope := level end;
  function TValue.GetScope : integer;
  begin GetScope := Scope end;
  function TValue.Show : PChar;
  begin abstract end;
  procedure TValue.deref{erencing};
  begin abstract end;
  procedure TValue.widening;
  begin abstract end;
  procedure TValue.deproc{during};
  begin abstract end;
  procedure TValue.uniting;
  begin abstract end;
  procedure TValue.rowing;
  begin abstract end;
  procedure TValue.voiding;
  begin abstract end;
end.

Âî-âòîðûõ, ìîäóëè, îïðåäåëÿþùèå çíà÷åíèÿ êîíêðåòíûõ âèäîâ, ïîïîëíÿþòñÿ ìåòîäà-
ìè, çàìåíÿþùèìè ñîîòâåòñòâóþùèå àáñòðàêòíûå.

Íàïðèìåð,

Unit REF_PLAIN;
{ Ïðåäñòàâëåíèå èì¸í ïðîñòûõ âèäîâ }
interface
uses objects, Strings,
     VALUES, PLAIN_VALUES, ENVIRON, AUXILIARY;
type
    { Èìåíà âèäà reference to Boolean }
     Pref_bool = ^Tref_bool;
     Tref_bool = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : PBooleanValue;
      constructor Init (v : PBooleanValue);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;
   { Èìåíà âèäà reference to reference to boolean }
     Pref_ref_bool = ^Tref_ref_bool;
     Tref_ref_bool = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : Pref_bool;
      constructor Init (v : Pref_bool);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;
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      { Èìåíà âèäà reference to integral }
     Pref_int = ^Tref_int;
     Tref_int = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : PIntegralValue;
      constructor Init (v : PIntegralValue);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;

    { Èìåíà âèäà reference to reference to integral }
     Pref_ref_int = ^Tref_ref_int;
     Tref_ref_int = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : Pref_int;
      constructor Init (v : Pref_int);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;

    { Èìåíà âèäà reference to real }
     Pref_real = ^Tref_real;
     Tref_real = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : PRealValue;
      constructor Init (v : PRealValue);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;

    { Èìåíà âèäà reference to reference to real }
     Pref_ref_real = ^Tref_ref_real;
     Tref_ref_real = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : Pref_real;
      constructor Init (v : Pref_real);
      destructor Done; virtual;
      function Show : PChar; virtual;
      procedure deref; virtual;
     end;

  implementation

   { Èìåíà âèäà reference to boolean }
   constructor Tref_bool.Init (v : PBooleanValue);
   begin inherited Init (0); Value := v end;
   function Tref_bool.Show : PChar;
   var Bf, Bf1: array [0..512] of char;
       UVsafe : Pref_bool;
       v : PBooleanValue;
   begin v := New (PBooleanValue, Init (false));
         UVsafe:= New (Pref_bool, Init (v));
         UVsafe := Pref_bool (UV);
         Bf := �ref-> �; self.deref;
         Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf;
         UV := UVsafe
   end;
   procedure Tref_bool.deref;
   begin if Value <> nil then UV := Value else Haltx (2) end;
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  { Èìåíà âèäà reference to reference to Boolean }
  constructor Tref_ref_bool.Init (v : Pref_bool);
  begin inherited Init (0); Value := v end;

  function Tref_ref_bool.Show : PChar;
  var Bf, Bf1: array [0..512] of char;
      UVsafe : Pref_ref_bool;
      UVsafe1 : Pref_bool;
      v : PBooleanValue;
  begin
        v := New (PBooleanValue, Init (false));
        UVsafe1 := New (Pref_bool, Init (v));
        UVsafe := New (Pref_ref_bool, Init (UVsafe1));
        UVsafe := Pref_ref_bool (UV);
        Bf := �ref->ref-> �; self.deref; UV^.deref;
        Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf;
       UV := UVsafe
  end;

  procedure Tref_ref_bool.deref;
  { Ýòà ïðîöåäóðà ïîðòèò UV }
  begin if Value <> nil then UV := Value else Haltx (2) end;

  { Èìåíà âèäà reference to integral }
  constructor Tref_int.Init (v : PIntegralValue);
  begin inherited Init (0); Value := v end;
  function Tref_int.Show : PChar;
  var Bf, Bf1: array [0..512] of char;
  begin Bf := 'ref-> '; self.deref;
        Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf
 end;

 procedure Tref_int.deref;
 begin if Value <> nil then UV := Value else Haltx (2) end;
  { Èìåíà âèäà reference to reference to integral }
 constructor Tref_ref_int.Init (v : Pref_int);
 begin inherited Init (0); Value := v end;
 function Tref_ref_int.Show : PChar;
 var Bf, Bf1: array [0..512] of char;
     UVsafe : Pref_ref_int;
     UVsafe1 : Pref_int;
     v : PIntegralValue;
 begin
       v := New ( PIntegralValue, Init (0));
       UVsafe1 := New (Pref_int, Init (v));
       UVsafe := New (Pref_ref_int, Init (UVsafe1));
       UVsafe := Pref_ref_int (UV);
       Bf := 'ref->ref-> '; self.deref; UV^.deref;
       Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf;
       UV := UVsafe
 end;

 procedure Tref_ref_int.deref;
 begin if Value <> nil then UV := Value else Haltx (2) end;
    { Èìåíà âèäà reference to real }
 constructor Tref_real.Init (v : PRealValue);
 begin inherited Init (0); Value := v end;
 function Tref_real.Show : PChar;
 var Bf, Bf1: array [0..512] of char;
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      UVsafe : Pref_real;
      v : PRealValue;
 begin v := New (PRealValue, Init (0));
         UVsafe:= New (Pref_real, Init (v));
         UVsafe := Pref_real (UV);
         Bf := 'ref-> '; self.deref;
         Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf;
         UV := UVsafe
 end;
 procedure Tref_real.deref;
 begin if Value <> nil then UV := Value else Haltx (2) end;
  { Èìåíà âèäà reference to reference to real }
 constructor Tref_ref_real.Init (v : Pref_real);
 begin inherited Init (0); Value := v end;
 function Tref_ref_real.Show : PChar;
 var Bf, Bf1: array [0..512] of char;
 begin Bf := 'ref->ref-> '; self.deref; UV^.deref;
       Bf1 := UV^.Show; StrCat (Bf, Bf1); Show := Bf
 end;
 procedure Tref_ref_real.deref;
 begin if Value <> nil then UV := Value else Haltx (2) end;

Çàìå÷àíèå. Â ýòîì ìîäóëå ïîëèìîðôíûé ìåòîä Show âûçûâàåò ìåòîä deref, êîòîðûé
ïîðòèò UV.  Ïîýòîìó â íà÷àëå ìåòîä Show ñîõðàíÿåòñÿ òåêóùåå çíà÷åíèå UV âî âñïîìîãà-
òåëüíîé ïåðåìåííîé UVsafe ñ íàäëåæàùåé å¸ èíèöèàëèçàöèåé, êîòîðîå âîññòàíàâëèâàåò-
ñÿ ïåðåä âûõîäîì èç ìåòîäà Show.

Êðîìå òîãî, â ìîäóëü PLAIN_VALUES äîáàâëåí ìåòîä widening îáîáùåíèÿ öåëîãî äî
âåùåñòâåííîãî.

procedure TIntegralValue.widening;
  { Îáîáùåíèå öåëîãî äî âåùåñòâåííîãî }
var i : PIntegralValue;
    r : PRealValue;
    v : integer;
begin i := PIntegralValue (UV);
      v := i^.Value;
      r := New (PRealValue, Init (v));
      UV :=r;
end;

Íàêîíåö, ïðèâåä¸ì âñïîìîãàòåëüíûé ìîäóëü, ñîäåðæàùèé ïðîöåäóðó Haltx äèàãíîñ-
òèðîâàíèÿ îøèáîê ïåðèîäà èñïîëíåíèÿ âõîäíîé ïðîãðàììû ïîëüçîâàòåëÿ.

unit AUXILIARY;
interface
uses CRT;
procedure Haltx (i : integer);
implementation
procedure Haltx (i : integer);
begin write ('   Error ', i, ': ');
      case i of 1: write ('Íàðóøåíèå îáëàñòåé äåéñòâèÿ â ïðèñâàèâàíèè');
                2: write ('Ðàçûìåíîâàíèå ïñåâäîèìåíè');
                   {...}
             else  write ('Íåèçâåñòíàÿ îøèáêà!');
      end; readln;
       Halt (i)
end;
end.

Òåïåðü âñ¸ ãîòîâî äëÿ äåìîíñòðàöèè äâóõ ïðèìåðîâ èñïîëüçîâàíèÿ êîñâåííûõ èì¸í â
êîíñòðóêöèÿõ, à èìåííî â îïèñàíèÿõ òîæäåñòâà, ãåíåðàòîðàõ è ïðèñâàèâàíèÿõ.
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9. ÏÐÈÌÅÐ 1: ÍÅÊÎÑÂÅÍÍÎÅ ÈÌß ËÎÃÈ×ÅÑÊÎÃÎ

Â [5] ðàññìàòðèâàëñÿ àâòîíîìíûé òåñò Name_test1 íà èñïîëüçîâàíèÿ êîñâåííûõ èì¸í
è ðàçûìåíîâàíèå. Òåñò àâòîíîìíûé â òîì ñìûñëå, ÷òî â í¸ì îïèñûâàåòñÿ ïðîöåññ ñîçäà-
íèÿ è ðàçûìåíîâàíèÿ çíà÷åíèé óêàçàííîãî âèäà íåïîñðåäñòâåííî, áåç èñïîëüçîâàíèÿ êîí-
ñòðóêöèé ðåàëèçóåìîãî ÿçûêà.

Çäåñü ïðèâîäèòñÿ íàñòîÿùèé òåñò ïðîãðàììû íà îñíîâå ëîãè÷åñêèõ çíà÷åíèé è èì¸í.

Ëèñòèíã I. Ïîñòðîåíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû
        .begin .bool b = .true; .ref.bool rb = .loc.bool; rb := b;
              .ref.ref.bool rrb = .loc.ref.bool; rrb := rb; rb := rrb

        .end    è å¸ èñïîëíåíèÿ

program eq_dec_test_1;
uses CRT, objects, Strings,
     VALUES, PLAIN_VALUES, STANDART, CONSTRUCTS, CLAUSES, ENVIRON,
     DECLARATIONS, COERCION;
var bds, bool_default, ref_to_bool_default, r : string;
    bd : PBooleanDenotation;
    b, rb, rrb : PTag;
    TagList1, TagList2, TagList3 : PTagList;
    bg : PBooleanGenerator;
    bg1 : PReference_to_boolean_Generator;
    IdentityDeclaration1,
    IdentityDeclaration2,
    IdentityDeclaration3 : PIdentityDeclaration;
    Addr00, Addr01, Addr02 : PAddr;
    Assignment : PBooleanAssignment;
    Assignment1 : PReference_to_boolean_Assignment;
    Assignment2 : PBooleanAssignment;
    cl0 : PConstructList;
    Range0 : PRange;
    main : PClosedClause;
begin ClrScr;
 writeln ('Òåñòèðîâàíèå ïðîãðàììû Àëãîëà 68:');
 writeln ('.begin .bool b = .true; .ref.bool rb = .loc.bool; rb := b;');
 writeln ('.ref.ref.bool rrb = .loc.ref.bool; rrb := rb; rb := rrb .end');
 writeln ('ÏÐÎÑÒÐÀÍÑÒÂÎ ÄÀÍÍÛÕ:'#10#13);
 { ÑÎÇÄÀÍÈÅ ÑÒÅÊÀ ÄÀÍÍÛÕ }
   Stack := New (PStack, Init (1));
   writeln ('Ñòåê íà ', Stack^.Limit, ' ó÷àñòîê');
 { ÑÎÇÄÀÍÈÅ ÒÀÁËÈÖÛ DISPLAY }
   Display := New (PDisplay, Init (1));
   writeln ('Display íà ', Display^.Limit,' ó÷àñòîê'#13#10);
   writeln ('=== ÑÎÇÄÀÍÈÅ ÑÅÌÀÍÒÈ×ÅÑÊÎÃÎ ÄÅÐÅÂÀ ÏÐÎÃÐÀÌÌÛ ===');
 { ÑÎÇÄÀÍÈÅ ÊÎÍÑÒÐÓÊÖÈÉ ÁËÎÊÀ 0 }
 bool_default := '.loc.bool';
 bds := 'true';
 ref_to_bool_default:= '.loc.ref.bool';
 bd := New (PBooleanDenotation, Init (@bds[1], true));
 writeln ('Èçîáðàæåíèå ëîãè÷åñêîãî: ', bd^.Show);
 writeln ('Ñîçäàíèå Tag''à b ');
 b := New (PTag, Init (true, 'b', bd));
 writeln ('Tag: ', b^.Show);
 bg := New (PBooleanGenerator, Init (@bool_default[1], true));
 writeln ('Ãåíåðàòîð ëîãè÷åñêîãî: ', bg^.Show);
 writeln ('Ñîçäàíèå Tag''à rb ');
 rb := New (PTag, Init (true, 'rb', bg));
 writeln ('Tag: ', rb^.Show);
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 bg1 := New (PReference_to_boolean_Generator,
             Init (@ref_to_bool_default[1], true));
 writeln ('Ñîçäàíèå Tag''à rrb ');
 rrb := New (PTag, Init (true, 'rrb', bg1));
 writeln ('Tag: ', rb^.Show);
 TagList1 := New (PTagList, Init (1, 0));
 TagList1^.Insert (b);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList1^.Show);
 TagList2 := New (PTagList, Init (1, 0));
 TagList2^.Insert (rb);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList2^.Show);
 TagList3 := New (PTagList, Init (1, 0));
 TagList3^.Insert (rrb);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList3^.Show);
 IdentityDeclaration1 := New (PIdentityDeclaration,
                              Init ('.bool', TagList1));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration1^.Show);
 IdentityDeclaration2 := New (PIdentityDeclaration,
                              Init ('.ref.bool', TagList2));
 write (�Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration2^.Show);
 IdentityDeclaration3 := New (PIdentityDeclaration,
                              Init ('.ref.ref.bool', TagList3));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration3^.Show);
 Addr00 := New (PAddr, Init (0, 0));
 writeln (#13#10'Ñîçäàí àäðåñ Addr00: ', Addr00^.Show);
 Addr01 := New (PAddr, Init (0, 1));
 writeln ('Ñîçäàí àäðåñ Addr01: ', Addr01^.Show);
 Addr02 := New (PAddr, Init (0, 2));
 writeln ('   Ñîçäàí àäðåñ Addr02: ', Addr02^.Show);
 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: rb := b }
 r := ' := ';
 Assignment := New (PBooleanAssignment,
                    Init (@r[1], nil, nil, Addr01, Addr00, nil, nil));
 writeln (#13#10'   Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment^.Show);
 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: rrb := rb }
 r := ' := ';
 Assignment1 := New (PReference_to_boolean_Assignment,
                     Init (@r[1], nil, nil, Addr02, Addr01, nil, nil));
 writeln (#13#10'   Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment1^.Show);
 Assignment2 := New (PBooleanAssignment,
               Init (@r[1], nil, nil, Addr01, Addr02, nil, coercing));
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
 cl0 := New (PConstructList, Init (6, 0));
 cl0^.Insert (IdentityDeclaration1);
 cl0^.Insert (IdentityDeclaration2);
 cl0^.Insert (Assignment);
 cl0^.Insert (IdentityDeclaration3);
 cl0^.Insert (Assignment1);
 cl0^.Insert (Assignment2);
 Range0 := New (PRange, Init (0, 10, cl0));
 main := New (PClosedClause, Init (Range0));
 writeln ('ÑÅÌÀÍÒÈ×ÅÑÊÎÅ ÄÅÐÅÂÎ ÏÐÎÃÐÀÌÌÛ ÑÎÇÄÀÍÎ:', main^.Show);
 writeln ('ÇÀÏÓÑÊ ÏÐÎÃÐÀÌÌÛ ... '#13#10);
 main^.Run;
 writeln ('ÏÐÎÃÐÀÌÌÀ ÂÛÏÎËÍÅÍÀ!'); readln;
end.
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10. ÏÐÈÌÅÐ 2: ÐÀÇÛÌÅÍÎÂÀÍÈÅ ÈÌ¨Í
È ÎÁÎÁÙÅÍÈÅ ÖÅËÛÕ ÄÎ ÂÅÙÅÑÒÂÅÍÍÛÕ

Èñòîðèÿ, îïèñûâàåìàÿ ñëåäóþùåé ïðîãðàììîé íà Àëãîëå 68, òàêîâà.
Ñîçäàþòñÿ öåëàÿ êîíñòàíòà i (ïîñðåäñòâîì èñïîëíåíèÿ èçîáðàæåíèÿ öåëîãî 5) è âåùå-

ñòâåííàÿ ïåðåìåííàÿ x (ïîñðåäñòâîì èñïîëíåíèÿ ãåíåðàòîðà âåùåñòâåííîãî).
Çàòåì ïåðåìåííîé x ïðèñâàèâàåòñÿ öåëîå i, êîòîðîå ïðåäâàðèòåëüíî îáîáùàåòñÿ.
Äàëåå ñ ïîìîùüþ ãåíåðàòîðà ñîçäà¸òñÿ êîñâåííîå èìÿ âåùåñòâåííîãî y, êîòîðîìó

çàòåì ïðèñâàèâàåòñÿ çíà÷åíèå x. Ýòî ïðèñâàèâàíèå íå òðåáóåò ïðèâåäåíèé, òàê êàê â
í¸ì âèäû ïîëó÷àòåëÿ è èñòî÷íèêà óäîâëåòâîðÿþò óñëîâèþ (1) ïàðàãðàôà 4 ïðè
MODE = reference to real.

Äàëåå ñîçäàþòñÿ öåëàÿ êîíñòàíòà j (ïîñðåäñòâîì èçîáðàæåíèÿ öåëîãî 17) è èìåíà
öåëûõ jj è jjj âèäîâ reference to integral è reference to reference to integral  (ïîñðåäñòâîì
ãåíåðàòîðîâ ñîîòâåòñòâóþùåãî âèäà), çàòåì òðè ïðèñâàèâàíèÿ, äâà èç êîòîðûõ íå òðåáóþò
ïðèâåäåíèé, à ïîñëåäíåå � ïîñëåäîâàòåëüíîñòè ïðèâåäåíèé êîñâåííîãî èìåíè jjj: äâà ðàçà
ðàçûìåíîâàòü è îáîáùèòü.

Äèíàìèêà ñîáûòèé ïðè ïîñòðîåíèè ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû è å¸ èñïîëíå-
íèÿ ïîêàçàíà â ïðîòîêîëå.

Ðèñ. 1. Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû eq_dec_test_1
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Ëèñòèíã II. Ïîñòðîåíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû
.begin .int i = 5; .ref.real x = .loc.real; x := i;
.ref.ref.real y = .loc.ref.real; y := x;
.int j = 17;.ref.int jj = .loc.int;.ref.ref.int jjj = .loc.ref.int;
 jj := j; jjj := jj; x := jjj .end è å¸ èñïîëíåíèÿ.

program eq_dec_test_2;
uses CRT, objects, Strings,
     VALUES, PLAIN_VALUES, STANDART, CONSTRUCTS,
     CLAUSES, ENVIRON,DECLARATIONS, COERCION;
var ids, id1s, int_default, ref_to_int_default, ref_to_ref_to_int_default,

real_default, ref_to_real_default, r : string;
id, id1 : PIntegralDenotation;
i, j, jj, jjj, x, y : PTag;
TagList1, TagList2, TagList3, TagList4, TagList5, TagList6 : PTagList;
rg : PRealGenerator;
rrg : PReference_to_real_Generator;
ig: PIntegralGenerator;
ig1 : PReference_to_integral_Generator;
IdentityDeclaration1, IdentityDeclaration2,
IdentityDeclaration3, IdentityDeclaration4,
IdentityDeclaration5, IdentityDeclaration6 : PIdentityDeclaration;
Addr00, Addr01, Addr02, Addr03, Addr04, Addr05 : PAddr;
Assignment, Assignment4 : PRealAssignment;
Assignment1: PReference_to_Real_Assignment;
Assignment2 : PIntegralAssignment;
Assignment3: PReference_to_Integral_Assignment;
cl0 : PConstructList;
Range0 : PRange;
main : PClosedClause;

begin ClrScr;
 writeln (#13#10'Òåñòèðîâàíèå ïðîãðàììû Àëãîëà 68:');
 writeln ('.begin .int i = 5; .ref.real x = .loc.real; x := i;');
 writeln ('.ref.ref.real y = .loc.ref.real; y := x;');
 writeln ('.int j=17;.ref.int jj = .loc.int;.ref.ref.int jjj=.loc.ref.int;');
 writeln ('jj := j; jjj := jj; x := jjj .end');
 writeln (#13#10'ÏÐÎÑÒÐÀÍÑÒÂÎ ÄÀÍÍÛÕ:'#10#13);

 { ÑÎÇÄÀÍÈÅ ÑÒÅÊÀ ÄÀÍÍÛÕ }
   Stack := New (PStack, Init (1));
   writeln ('Ñòåê íà ', Stack^.Limit, ' ó÷àñòîê');

 { ÑÎÇÄÀÍÈÅ ÒÀÁËÈÖÛ DISPLAY }
   Display := New (PDisplay, Init (1));
   writeln ('Display íà ', Display^.Limit,' ó÷àñòîê'#13#10);
   writeln ('===== ÑÎÇÄÀÍÈÅ ÑÅÌÀÍÒÈ×ÅÑÊÎÃÎ ÄÅÐÅÂÀ ÏÐÎÃÐÀÌÌÛ ====='#13#10);

 { ÑÎÇÄÀÍÈÅ ÊÎÍÑÒÐÓÊÖÈÉ ÁËÎÊÀ 0 }

 { Ñòðîêè äëÿ ïðåäñòàâëåíèÿ ãåíåðàòîðîâ, èçîáðàæåíèé öåëûõ è ïðèñâàèâàíèé }
 real_default := '.loc.real';
 ref_to_real_default:= '.loc.ref.real';
 int_default := '.loc.int';
 ref_to_int_default:= '.loc.ref.int';
 ids := '5';
 id1s := '17';
 r := ' := ';

 { Ïîñòðîåíèå êîíñòðóêöèé âõîäíîé ïðîãðàììû }
 id := New (PIntegralDenotation, Init (@ids[1], 5));
 writeln ('Èçîáðàæåíèå öåëîãî: ', id^.Show);
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 id1 := New (PIntegralDenotation, Init (@id1s[1], 17));
 writeln ('Èçîáðàæåíèå öåëîãî: ', id1^.Show);

 { Ñîçäàíèå òåãîâ }
 writeln ('Ñîçäàíèå Tag''à i ');
 i := New (PTag, Init (true, 'i', id));
 writeln ('Tag: ', i^.Show);
 writeln ('Ñîçäàíèå Tag''à j ');
 j := New (PTag, Init (true, 'j', id1));
 writeln ('Tag: ', j^.Show);
 rg := New (PRealGenerator, Init (@real_default[1], true));
 writeln ('Ãåíåðàòîð âåùåñòâåííîãî: ', rg^.Show);
 ig := New (PIntegralGenerator, Init (@int_default[1], true));
 writeln ('Ãåíåðàòîð èìåíè öåëîãî: ', ig^.Show);
 writeln ('Ñîçäàíèå Tag''à jj ');
 jj := New (PTag, Init (true, 'jj', ig));
 writeln ('Tag: ', jj^.Show);
 ig1 := New (PReference_to_integral_Generator,
             Init (@ref_to_int_default[1], true));
 writeln ('Ãåíåðàòîð èìåíè èìåíè öåëîãî: ', ig1^.Show);
 writeln ('Ñîçäàíèå Tag''à jjj ');
 jjj := New (PTag, Init (true, 'jjj', ig1));
 writeln ('Tag: ', jjj^.Show);
 writeln ('Ñîçäàíèå Tag''à x ');
 x := New (PTag, Init (true, 'x', rg));
 writeln ('Tag: ', x^.Show);
 rrg := New (PReference_to_real_Generator,
             Init (@ref_to_real_default[1], true));
 writeln ('Ñîçäàíèå Tag''à y ');
 y := New (PTag, Init (true, 'y', rrg));
 writeln ('Tag: ', y^.Show);

 { Ñîçäàíèå ñïèñêîâ òåãîâ }
 TagList1 := New (PTagList, Init (1, 0));
 TagList1^.Insert (i);
 writeln (#10#13'Ñïèñîê Tag''îâ ñîçäàí: ', TagList1^.Show);
 TagList2 := New (PTagList, Init (1, 0));
 TagList2^.Insert (x);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList2^.Show);
 TagList3 := New (PTagList, Init (1, 0));
 TagList3^.Insert (y);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList3^.Show);
 TagList4 := New (PTagList, Init (1, 0));
 TagList4^.Insert (j);
 writeln ('   Ñïèñîê Tag''îâ ñîçäàí: ', TagList4^.Show);
 TagList5 := New (PTagList, Init (1, 0));
 TagList5^.Insert (jj);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList5^.Show);
 TagList6 := New (PTagList, Init (1, 0));
 TagList6^.Insert (jjj);
 writeln ('Ñïèñîê Tag''îâ ñîçäàí: ', TagList6^.Show);

 { Ñîçäàíèå êîíñòðóêöèé 'îïèñàíèå òîæäåñòâà' }
 IdentityDeclaration1 := New (PIdentityDeclaration,
                              Init ('.int', TagList1));
 write (#13#10'Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration1^.Show);
 IdentityDeclaration2 := New (PIdentityDeclaration,
                              Init ('.ref.real', TagList2));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
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 writeln (IdentityDeclaration2^.Show);
 IdentityDeclaration3 := New (PIdentityDeclaration,
                              Init ('.ref.ref.real', TagList3));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration3^.Show);
 IdentityDeclaration4 := New (PIdentityDeclaration,
                              Init ('.int', TagList4));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration4^.Show);
 IdentityDeclaration5 := New (PIdentityDeclaration,
                              Init ('.ref.int', TagList5));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration5^.Show);
 IdentityDeclaration6 := New (PIdentityDeclaration,
                              Init ('.ref.ref.int', TagList6));
 write ('Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration6^.Show);

 { Ñîçäàíèå àäðåñîâ çíà÷åíèé â ñòåêå }
 Addr00 := New (PAddr, Init (0, 0)); {i}
 writeln 'Ñîçäàí àäðåñ Addr00: ', Addr00^.Show);
 Addr01 := New (PAddr, Init (0, 1)); {x}
 writeln ('Ñîçäàí àäðåñ Addr01: ', Addr01^.Show);
 Addr02 := New (PAddr, Init (0, 2)); {y}
 writeln ('Ñîçäàí àäðåñ Addr02: ', Addr02^.Show);
 Addr03 := New (PAddr, Init (0, 3)); {j}
 writeln ('Ñîçäàí àäðåñ Addr03: ', Addr03^.Show);
 Addr04 := New (PAddr, Init (0, 4)); {jj}
 writeln ('Ñîçäàí àäðåñ Addr04: ', Addr04^.Show);
 Addr05 := New (PAddr, Init (0, 5)); {jjj}
 writeln ('Ñîçäàí àäðåñ Addr05: ', Addr05^.Show);

 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: x := i }
 Assignment := New (PRealAssignment,
                    Init (@r[1], nil, nil, Addr01, Addr00, '', 'd'));
 writeln (#10#13'Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment^.Show);
 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: y := x }
 Assignment1 := New (PReference_to_Real_Assignment,
                     Init (@r[1], nil, nil, Addr02, Addr01, '', ''));
 writeln ('Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment1^.Show);

 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: jj := j }
 Assignment2 := New (PIntegralAssignment,
                     Init (@r[1], nil, nil, Addr04, Addr03, '', ''));
 writeln ('Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment2^.Show);
 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: jjj := jj }
 Assignment3 := New (PReference_to_Integral_Assignment,
                     Init (@r[1], nil, nil, Addr05, Addr04, '', ''));
 writeln ('Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment3^.Show);

 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: x := jjj }
 Assignment4 := New (PRealAssignment,
                     Init (@r[1], nil, nil, Addr01, Addr05, '', 'aad'));
 writeln ('Êîíñòðóêöèÿ ïðèñâàèàâíèå ñîçäàíà: ', Assignment^.Show);

 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
 cl0 := New (PConstructList, Init (11, 0));
 cl0^.Insert (IdentityDeclaration1);
 cl0^.Insert (IdentityDeclaration2);
 cl0^.Insert (Assignment);
 cl0^.Insert (IdentityDeclaration3);
 cl0^.Insert (Assignment1);
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 cl0^.Insert (IdentityDeclaration4);
 cl0^.Insert (IdentityDeclaration5);
 cl0^.Insert (IdentityDeclaration6);
 cl0^.Insert (Assignment2);
 cl0^.Insert (Assignment3);
 cl0^.Insert (Assignment4);
 Range0 := New (PRange, Init (0, 10, cl0));
 main := New (PClosedClause, Init (Range0));
 writeln ('ÑÅÌÀÍÒÈ×ÅÑÊÎÅ ÄÅÐÅÂÎ ÏÐÎÃÐÀÌÌÛ ÑÎÇÄÀÍÎ:', main^.Show);
 writeln ('ÇÀÏÓÑÊ ÏÐÎÃÐÀÌÌÛ ... ');
 main^.Run;
 writeln ('ÏÐÎÃÐÀÌÌÀ ÂÛÏÎËÍÅÍÀ!'); readln;
end.
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Ðèñ. 2.  Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû eq_dec_test_2
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Abstract

The implementation of coercions based on the object-oriented model of semantics of
the programming language Algol 68 as example is discussed.

ÇÀÊËÞ×ÅÍÈÅ

Ïîíÿòèå ïðèâåäåíèÿ èñïîëüçóåòñÿ âî ìíîãèõ ÿçûêàõ ïðîãðàììèðîâàíèÿ âûñîêîãî óðîâíÿ,
îðèåíòèðîâàííûõ íà ñòðóêòóðó äàííûõ, à íå äåéñòâèé, êàê íàïðèìåð â ÿçûêàõ ôóíêöèî-
íàëüíîãî ïðîãðàììèðîâàíèÿ.

Â ìîäåëè âû÷èñëåíèé, êîòîðàÿ ïîëîæåíà â îñíîâó ìåòîäà îïèñàíèÿ ÿçûêà Àëãîë 68
[2], ýòî ïîíÿòèå ñóùåñòâåííî èñïîëüçóåòñÿ, è åãî ðåàëèçàöèÿ â îáúåêòàõ èíòåðåñíà è
ïîó÷èòåëüíà ñàìà ïî ñåáå.


