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Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ ðåàëèçàöèÿ óñëîâíûõ è âàðèàíòíûõ ïðåäëîæåíèé êàê êîíñòðóê-
öèé â îáúåêòíî-îðèåíòèðîâàííîé ìîäåëè ñåìàíòèêè íà ïðèìåðå ÿçûêà ïðîãðàììèðî-
âàíèÿ Àëãîë 68.

Êëþ÷åâûå ñëîâà: áàëàíñèðîâêà âèäîâ, âàðèàíòíîå ïðåäëîæåíèå, ïðèâîäèìîå,
óñëîâíîå ïðåäëîæåíèå.

1. ÂÂÅÄÅÍÈÅ

Ñòàòüÿ ïðîäîëæàåò îáñóæäåíèå ïðîåêòà ðåàëèçàöèè àëãîðèòìè÷åñêèõ ÿçûêîâ íà áàçå
îáúåêòíî-îðèåíòèðîâàííîãî îïèñàíèÿ ñåìàíòèêè [2�6].

Â Àëãîëå 68 [1] åñòü òðè ðàçíîâèäíîñòè âûáèðàþùèõ ïðåäëîæåíèé:
� óñëîâíûå (âûáèðàþùèå ïî ëîãè÷åñêî-

ìó çíà÷åíèþ),
� âàðèàíòíûå (âûáèðàþùèå ïî öåëîìó

çíà÷åíèþ),
� ñîïîñòàâëÿþùèå  ïðåäëîæåíèÿ (âû-

áèðàþùèå ïî êîíêðåòíîìó âèäó, îáúåäèí¸í-
íîìó èç íåñêîëüêèõ âèäîâ).

Âñå îíè ìîãóò èãðàòü ðîëü îïåðàòîðà,
åñëè êîíòåêñò,  â êîòîðîì îíè èñïîëüçóþò-
ñÿ, îïðåäåëÿåò èõ âèä êàê void  èëè  âûðà-
æåíèÿ ñ ðåçóëüòàòîì îïðåäåë¸ííîãî âèäà.

Îñòàâëÿÿ ðåàëèçàöèþ ñîïîñòàâëÿþùèõ
ïðåäëîæåíèé äî ðàññìîòðåíèÿ îáúåäèí¸ííûõ
âèäîâ íà áóäóùåå, ðàññìîòðèì äâå ïåðâûõ ðàç-
íîâèäíîñòè âûáèðàþùèõ ïðåäëîæåíèé.

Íàïîìíèì, ÷òî îñíîâíûå ôîðìû óñëîâ-
íîãî  è  âàðèàíòíîãî  ïðåäëîæåíèé1 ïðåä-
ñòàâëÿþòñÿ ñõåìàìè, èçîáðàæ¸ííûìè íà
ðèñ. 1 è 2.

Ðèñ. 1. Áëî÷íàÿ ñòðóêòóðà
óñëîâíîãî ïðåäëîæåíèÿ

Ðèñ. 2. Áëî÷íàÿ ñòðóêòóðà
âàðèàíòíîãî ïðåäëîæåíèÿ

case     

in         

out       
 
esac 

âûÿñíÿþùåå ïðåäëîæåíèå 

  îñíîâà 1, îñíîâà 2, ..., îñíîâà m 

ïîñëåäîâàòåëüíîå ïðåäëîæåíèå 

1 Áåç ñèíòàêñè÷åñêîãî «ñàõàðà» äëÿ ÷àñòíûõ
ñëó÷àåâ.

if          

then    

else     

fi 

âûÿñíÿþùåå ïðåäëîæåíèå 

ïîñëåäîâàòåëüíîå ïðåäëîæåíèå 

ïîñëåäîâàòåëüíîå ïðåäëîæåíèå 
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Ðàìêàìè ïîêàçàíû îáëàñòè äåéñòâèÿ èíäèêàòîðîâ, îïèñàííûõ â ñîîòâåòñòâóþùèõ ïðåä-
ëîæåíèÿõ, ñîñòàâëÿþùèõ äàííûå âûáèðàþùèå ïðåäëîæåíèÿ.

Èíäèêàòîðû, îïèñàííûå â âûÿñíÿþùåì ïðåäëîæåíèè, ìîæíî èñïîëüçîâàòü â ëþáîì
ïîñëåäîâàòåëüíîì ïðåäëîæåíèè â ñîñòàâå äàííîãî âûáèðàþùåãî ïðåäëîæåíèÿ è â îñíîâàõ
âàðèàíòíîãî. Èíäèêàòîðû, îïèñàííûå â ëþáîé èç âåòâåé óñëîâíîãî ïðåäëîæåíèÿ è â âåòâè
-out, ìîæíî èñïîëüçîâàòü òîëüêî â íåé.

Íàïîìíèì, ÷òî ïîñëåäîâàòåëüíîå ïðåäëîæåíèå îáðàçóåò ëîêàëèçóþùåå îêðóæåíèå, òî
åñòü ó÷àñòîê â ñòåêå äàííûõ, ïðèñîåäèíÿåìûé ê òåêóùåìó îêðóæåíèþ, åñëè îí ñîäåðæèò
îïèñàíèÿ èíäèêàòîðîâ, òî åñòü ÿâëÿåòñÿ áëîêîì â òðàäèöèîííîì ñìûñëå. Ýòî îòíîñèòñÿ è
ê ïîñëåäîâàòåëüíûì ïðåäëîæåíèÿì â ñîñòàâå âûáèðàþùåãî ïðåäëîæåíèÿ.

Âûÿñíÿþùåå ïðåäëîæåíèå â ñîñòàâå óñëîâíîãî èëè âàðèàíòíîãî ïðåäëîæåíèé � ýòî
ïîñëåäîâàòåëüíîå ïðåäëîæåíèå ëîãè÷åñêîãî èëè öåëîãî âèäà ñîîòâåòñòâåííî, â ðàñêðûòîé
ïîçèöèè [6], íå ñîäåðæàùåå îïðåäåëÿþùèõ âõîæäåíèé ìåòîê. Ýòî çíà÷èò, ÷òî çà âðåìÿ
èñïîëíåíèÿ òàêèõ ïðåäëîæåíèé âûÿñíÿþùåå ïðåäëîæåíèå èñïîëíÿåòñÿ ðîâíî îäèí ðàç.

Then- è else- âåòâè óñëîâíîãî ïðåäëîæåíèÿ äîëæíû ïðèâîäèòüñÿ ê îäíîìó è òîìó
æå âèäó ñ ó÷¸òîì òîãî, ÷òî îäíà èç âåòâåé çàíèìàåò ñèëüíóþ ïîçèöèþ, à ñîðò ïîçèöèè
äðóãîé âåòâè � òàêîé æå, êàê âñåãî óñëîâíîãî ïðåäëîæåíèÿ.

Àíàëîãè÷íî âèäû ñîñòàâëÿþùèõ êîíñòðóêöèé âàðèàíòíîãî ïðåäëîæåíèÿ îïðåäåëÿþò-
ñÿ, èñõîäÿ èç òîãî, ÷òî îäíà èç îñíîâ èëè out-ïðåäëîæåíèå çàíèìàþò ïîçèöèþ òîãî æå
ñîðòà, ÷òî è âñ¸ âàðèàíòíîå ïðåäëîæåíèå, òîãäà êàê îñòàëüíûå â ñèëüíîé ïîçèöèè. Òàêàÿ
áàëàíñèðîâêà âèäîâ ÿâëÿåòñÿ çàäà÷åé ñèíòàêñè÷åñêîãî àíàëèçà è çäåñü íå ðàññìàòðèâàåòñÿ.

Â Àëãîëå 68 ïðèâåäåíèÿ âûïîëíÿþòñÿ íàä ðåçóëüòàòàìè ïîñëåäíèõ îñíîâ ïîñëåäîâà-
òåëüíûõ ïðåäëîæåíèé ïåðåä ïåðåäà÷åé èõ îáúåìëþùåé êîíñòðóêöèè. Ïðè÷¸ì ïðèâåäåíèÿ
êàñàþòñÿ òîëüêî ïðèâîäèìûõ (coercend), ê êîòîðûì ïî ñèíòàêñèñó ÿçûêà Àëãîë 68 îòíî-
ñÿòñÿ âñå îñíîâû, êðîìå ÇÀÌÊÍÓÒÛÕ1  ïðåäëîæåíèé, ïåðåõîäîâ è ïñåâäîèì¸í.

Â ðàññìàòðèâàåìîé ÎÎ-ìîäåëè ñåìàíòèêè âñå ïðèâîäèìûå ÿâëÿþòñÿ íàñëåäíèêàìè
îáúåêòà òèïà TCoercend, åäèíñòâåííîå ïîëå äàííûõ êîòîðîãî åñòü óêàçàòåëü íà ñòðîêó,
ïðåäñòàâëÿþùóþ ïëàí ïðèâåäåíèé [6].

Èìåííî, ââîäèòñÿ îáúåêò òèïà TCoercend:

type PCoercend = ^TCoercend;
        TCoercend = object (TConstruct)
        { Ïëàí ïðèâåäåíèé }
        coercion_plan: PChar;
        constructor Init (cp : PChar);
end;

ñ ðåàëèçàöèåé êîíñòðóêòîðà

constructor TCoercend.Init (r, cp : PChar);
begin inherited Init (r); coercion_plan := cp end;

Ïîëå coercion_plan, ðàâíîå nil, îçíà÷àåò, ÷òî ôàêòè÷åñêè íèêàêèõ ïðèâåäåíèé íå
òðåáóåòñÿ. Èíà÷å, çíà÷åíèå ïîëÿ coercion_plan èñïîëüçóåòñÿ äëÿ óïðàâëåíèÿ ïðåîáðà-
çîâàíèÿìè çíà÷åíèÿ ïðèâîäèìîé îñíîâû, àïðèîðíîå çíà÷åíèå êîòîðîãî çàôèêñèðîâàíî â
UV [6].

Â ñâÿçè ñ ââåäåíèåì â ìîäåëü ñåìàíòèêè òèïà TCoercend, îáúåêòû-êîíñòðóêöèè,
ÿâëÿþùèåñÿ ïðèâîäèìûìè, äîëæíû áûòü íàñëåäíèêàìè ýòîãî òèïà.

Íàïðèìåð, êîíñòðóêöèè �èçîáðàæåíèå öåëîãî� èëè �èçîáðàæåíèå âåùåñòâåííîãî� ñëå-
äóåò ïåðåñìîòðåòü. Èìåííî, îáíîâë¸ííûå âåðñèè ýòèõ êîíñòðóêöèé òåïåðü îïèñûâàþòñÿ
ñëåäóþùèì îáðàçîì:

1 Òî åñòü êðîìå çàìêíóòûõ, âûáèðàþùèõ è öèêëè÷åñêèõ ïðåäëîæåíèé.
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ÈÍÔÎÐÌÀÒÈÊÀ

type PIntegralDenotation = ^TIntegralDenotation;
    TIntegralDenotation = object (TCoercend)

Value : integer; {  àïðèîðíîå çíà÷åíèå }
constructor Init (r, cp : PChar; v : integer);
function Show : PChar; virtual;
procedure Run; virtual;

  end;

ñ ðåàëèçàöèåé ìåòîäîâ

 constructor TIntegralDenotation.Init (r, cp : PChar; v : integer);
 begin inherited Init (r, cp); Value := v end;
 function TIntegralDenotation.Show : PChar;
 begin Show := Representation end;
 procedure TIntegralDenotation.Run;
 begin UV := New (PIntegralValue, Init (Value));
            if coercion_plan <> nil then Coercing (coercion_plan^)
 end;

è

type PRealDenotation = ^TRealDenotation;
    TRealDenotation = object (TCoercend)

Value : real;
constructor Init (r, cp : PChar; v : real);
function Show : PChar; virtual;
procedure Run; virtual;

    end;

ñ ðåàëèçàöèåé ìåòîäîâ

  constructor TRealDenotation.Init ( r, cp : PChar; v : real );
  begin inherited Init (r, cp); Value := v end;
  function TRealDenotation.Show : PChar;
  begin Show := Representation end;
  procedure TRealDenotation.Run;
  begin UV := New (PRealValue, Init (Value));
             if coercion_plan <> nil then Coercing (coercion_plan^)
  end;

2. ÐÅÀËÈÇÀÖÈß ÊÎÍÑÒÐÓÊÖÈÈ �ÓÑËÎÂÍÎÅ ÏÐÅÄËÎÆÅÍÈÅ�

Êîíñòðóêöèÿ �óñëîâíîå ïðåäëîæåíèå� ïðåäñòàâëÿåòñÿ êàê îáúåêò òèïà TConditional_clause
ñî ñëåäóþùèì ïðåäîïèñàíèåì:

type PConditional_clause = ^TConditional_clause;
    TConditional_clause = object (TConstruct)

choice_clause, then_clause, else_clause : PConstruct;
constructor Init (cc, tc, ec : PConstruct);
destructor Done; virtual;
function Show : PChar; virtual;
procedure Run; virtual;

    end;
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è ðåàëèçàöèåé ìåòîäîâ

constructor TConditional_clause.Init (cc, tc, ec : PConstruct);
begin choice_clause := cc; then_clause := tc; else_clause := ec end;

destructor TConditional_clause.Done;
begin end;

function TConditional_clause.Show : PChar;
var Bf : array [0 .. 1023] of Char;
begin
      StrPCopy (Bf, '.if ');
      StrCat (Bf, choice_clause^.Show);
      StrCat (Bf, ' .then '); StrCat (Bf, then_clause^.Show);
      StrCat (Bf, ' .else '); StrCat (Bf, else_clause^.Show);
      StrCat (Bf, ' .fi');
      Show := Bf
end;

procedure TConditional_clause.Run;
begin
     choice_clause^.Run;
      if PBooleanValue (UV)^.Value then then_clause^.Run else else_clause^.Run;
end;

Ïðåäñòàâëåíèå ïîëåé äàííûõ choice_clause, then_clause è else_clause â âèäå
óêàçàòåëåé íà îáúåêòû-êîíñòðóöèè ëþáîãî òèïà âìåñòî ïîñëåäîâàòåëüíûõ ïðåäëîæåíèé
(TRange), êîèìè îíè áóêâàëüíî ÿâëÿþòñÿ ïî ñèíòàêñèñó ÿçûêà Àëãîë 68, äà¸ò âîçìîæ-
íîñòü íå âûïîëíÿòü ïðåäûñïîëíåíèé ïîñëåäîâàòåëüíûõ ïðåäëîæåíèé â òåõ ñëó÷àÿõ, êîãäà
îíè ôàêòè÷åñêè ñîñòàâëåíû îäíîé ïðèâîäèìîé îñíîâîé.

Â ëèñòèíãå 1 ïðèâîäèòñÿ ïðîãðàììà íà ïðîìåæóòî÷íîì èíñòðóìåíòàëüíîì ÿçûêå Free
Pascal [7] ïîñòðîåíèÿ ñåìàíòè÷åñêîãî äåðåâà àëãîë-ïðîãðàììû, âêëþ÷àþùåé äâà óñëîâ-
íûõ ïðåäëîæåíèÿ.

Çàìåòèì, ÷òî â ïðîòîêîëå ïîñòðîåíèÿ  ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû è å¸ èñïîë-
íåíèÿ (ðèñ. 3) ïðèâåäåíû âûäà÷è íåêîòîðûõ ñåìàíòè÷åñêèõ ìîäóëåé, ïðåäóñìîòðåííûõ
îòëàäî÷íûì ðåæèìîì êîìïèëÿöèè.

Îòìåòèì ñëåäóþùèå îñîáåííîñòè ýòîé ïðîãðàììû.
1. Åäèíñòâåííûé áëîê ýòîé ïðîãðàììû íå ñîäåðæèò îïèñàíèé è ïîòîìó ÿâëÿåòñÿ íå

ëîêàëèçóþùèì: â ñòåêå íå îáðàçóåòñÿ íè îäíîãî ó÷àñòêà (locale) è òàáëèöà Display íå
ñîäåðæèò íè îäíîãî ýëåìåíòà.

2. Àïðèîðè èçîáðàæåíèå âåùåñòâåííîãî 3.14 è èçîáðàæåíèå öåëîãî 0, ñîñòàâëÿþùèå
âåòâè îáîèõ óñëîâíûõ ïðåäëîæåíèé, äàþò çíà÷åíèÿ ðàçíûõ âèäîâ � integral è real ñîîòâåò-
ñòâåííî.

3. Áàëàíñèðîâêà âèäîâ ýòèõ óñëîâíûõ ïðåäëîæåíèé âûçûâàåò ïðèâåäåíèå öåëîãî çíà-
÷åíèÿ 0 ê ýêâèâàëåíòíîìó âåùåñòâåííîìó çíà÷åíèþ.

4. Ðåçóëüòàòû óñëîâíûõ ïðåäëîæåíèé âûáèðàþòñÿ ïî ñîîòâåòñòâóþùåìó ëîãè÷åñêîìó
çíà÷åíèþ âûÿñíÿþùåãî ïðåäëîæåíèÿ è ôèêñèðóþòñÿ â UV êàê çíà÷åíèÿ âèäà real.

5. Ýòè çíà÷åíèÿ îïóñòîøàþòñÿ, òî åñòü ïðîñòî èãíîðèðóþòñÿ, ÷òî íå òðåáóåò íèêà-
êèõ äåéñòâèé.

6. Ñàìà ïðîãðàììà êàê çàìêíóòîå ïðåäëîæåíèå èìååò ïóñòîé ðåçóëüòàò (empty) â
ñîîòâåòñòâèè ñ îïèñàíèåì êîíñòðóêöèè �ïðîãðàììà� â Àëãîëå 68.

Â ïðåäïîñëåäíåé ñòðî÷êå ïðîòîêîëà ïîêàçàíî îñòàòî÷íîå çíà÷åíèå âòîðîãî óñëîâíîãî
ïðåäëîæåíèÿ, çàôèêñèðîâàííîãî â UV ê ìîìåíòó çàâåðøåíèÿ èíòåðïðåòàöèè ñåìàíòè÷åñ-
êîãî äåðåâà àëãîë-ïðîãðàììû.
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ÈÍÔÎÐÌÀÒÈÊÀ

Ëèñòèíã 1. Ïîñòðîåíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû

.begin .if .true .then 3.14 .else 0 .fi ; .if .false .then 3.14 .else 0 .fi .end�

program conditional_test_1;
uses CRT, PLAIN_VALUES, CONSTRUCTS, CLAUSES, ENVIRON ;
var bd, bd1 : PBooleanDenotation;
      id : PIntegralDenotation;
      rd : PRealDenotation;
      bds, bd1s, ids, rds, id_cp: string;
      if_cl, if_cl1 : PConditional_Clause;
      cl0 : PConstructList;
      Range0 : PRange;
      main: PClosedClause;
 begin ClrScr;
   writeln (#13#10' Òåñòèðîâàíèå ïðîãðàììû Àëãîëà  68:');
   writeln ('.begin .if .true .then 3.14 .else 0 .fi ; .if .false .then 3.14 .else 0 .fi .end');
   writeln (#13#10'   ÏÐÎÑÒÐÀÑÒÂÎ 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}
   bds := 'true';
   bd := New (PBooleanDenotation, Init (@bds[1], true));
   writeln ('  Èçîáðàæåíèå ëîãè÷åñêîãî: ', bd^.Show);
   bd1s := 'false';
   bd1 := New (PBooleanDenotation, Init (@bd1s[1], false));
   writeln ('   Èçîáðàæåíèå ëîãè÷åñêîãî: ', bd1^.Show);
   ids := '0'; id_cp := 'd'; { d � îáîáùåíèå öåëîãî äî âåùåñòâåííîãî }
   id := New (PIntegralDenotation, Init (@ids[1], @id_cp[1], 0));
   writeln ('  Èçîáðàæåíèå öåëîãî: ', id^.Show);
   rds := '3.14'; { rd_cp = nil � ïðèâåäåíèé íå òðåáóåòñÿ! }
   rd := New (PRealDenotation, Init (@ids[1], nil, 3.14));
   writeln ('   Èçîáðàæåíèå âåùåñòâåííîãî: ', rd^.Show);
   if_cl := New (PConditional_Clause, Init (bd, rd, id));
   writeln ('   Óñëîâíîå ïðåäëîæåíèå: ', if_cl^.Show);
   if_cl1 := New (PConditional_Clause, Init (bd1, rd, id));
   writeln ('   Óñëîâíîå ïðåäëîæåíèå: ', if_cl1^.Show);
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
   cl0 := New (PConstructList, Init (2, 0));
   cl0^.Insert (if_cl );
   cl0^.Insert (if_cl1);
 { Ñîçäàíèå áëîêà 0 }
   Range0 := New (PRange, Init (0, 10, cl0));
 { Ñîçäàíèå ïðîãðàììû }
   main := New (PClosedClause, Init (Range0));
   writeln (#13#10'   ÑÅÌÀÍÒÈ×ÅÑÊÎÃÎ ÄÅÐÅÂÎ ÏÐÎÃÐÀÌÌÛ ÑÎÇÄÀÍÎ:', main^.Show);
   writeln (#13#10'   ÇÀÏÓÑÊ ÏÐÎÃÐÀÌÌÛ ... '#13#10);
   main^.Run;
   writeln ('   UV = ', PRealValue (UV)^.Show);
   writeln ('  ÏÐÎÃÐÀÌÌÀ ÂÛÏÎËÍÅÍÀ!'); readln;
end.
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Ðèñ. 3. Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû conditional_test_1

3. ÐÅÀËÈÇÀÖÈß ÊÎÍÑÒÐÓÊÖÈÈ �ÂÀÐÈÀÍÒÍÎÅ ÏÐÅÄËÎÆÅÍÈÅ�

Êîíñòðóêöèÿ �âàðèàíòíîå ïðåäëîæåíèå� ïðåäñòàâëÿåòñÿ êàê îáúåêò òèïà TCase_clause
ñî ñëåäóþùèì ïðåäîïèñàíèåì:

type PCase_clause = ^TCase_clause;
     TCase_clause = object (TConstruct)
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ÈÍÔÎÐÌÀÒÈÊÀ

  choice_clause: PConstruct;
       in_part: PConstructList;
       out_part : PConstruct;

  constructor Init (cc: PConstruct; ip: PConstructList; op : PConstruct);
  destructor Done; virtual;
  function Show : PChar; virtual;
  procedure Run; virtual;

     end;

è ðåàëèçàöèåé ìåòîäîâ

constructor TCase_clause.Init (cc: PConstruct; ip: PConstructList; op : PConstruct);
begin choice_clause := cc; in_part := ip; out_part := op end;

destructor TCase_clause.Done;
begin end;

function TCase_clause.Show : PChar;
var Bf : array [0 .. 1023] of Char;
begin
       StrPCopy (Bf, #13#10    '.case');
       StrCat (Bf, choice_clause^.Show);
       StrCat (Bf, #13#10      ' .in '); StrCat (Bf, in_part^.Show);
       StrCat (Bf, #13#10      ' .out '); StrCat (Bf, out_part^.Show);
       StrCat (Bf, #13#10      ' .esac');
       Show := Bf
 end;

procedure TCase_clause.Run;
var i: integer;
begin
      choice_clause^.Run;
      i := PIntegralValue (UV)^.Value;
      if (1 <=  i) and (i <= in_part^.Count)
      then in_part^.RunUnit(i�1)
      else out_part^.Run;
end;

Çäåñü èñïîëüçóåòñÿ ìåòîä RunUnit îáúåêòà òèïà TConstructList ñî ñëåäóþùèì
ïðåäîïèñàíèåì:

procedure RunUnit (i : integer); virtual;

è ðåàëèçàöèåé

procedure TConstructList.RunUnit (i : integer);
{ Èñïîëíåíèå îñíîâû íîìåð i  èç ñïèñêà îñíîâ }
begin PConstruct (At(i))^.Run end;

Â ëèñòèíãå 2 ïðèâîäèòñÿ ïðîãðàììà íà ïðîìåæóòî÷íîì èíñòðóìåíòàëüíîì ÿçûêå Free
Pascal [7] ïîñòðîåíèÿ ñåìàíòè÷åñêîãî äåðåâà àëãîë-ïðîãðàììû, âêëþ÷àþùåé òðè âàðèàí-
òíûõ ïðåäëîæåíèÿ, íå òðåáóþùèõ ïðèâåäåíèé.

Îòìåòèì ñëåäóþùèå îñîáåííîñòè ýòîé ïðîãðàììû.
1. Åäèíñòâåííûé áëîê ýòîé ïðîãðàììû íå ñîäåðæèò îïèñàíèé è ïîòîìó ÿâëÿåòñÿ íå-

ëîêàëèçóþùèì. Ïîýòîìó â ñòåêå íå îáðàçóåòñÿ íè îäíîãî ó÷àñòêà (locale), è òàáëèöà
Display íå ñîäåðæèò íè îäíîãî ýëåìåíòà.

2. Ïîñëåäîâàòåëüíîå ïðåäëîæåíèå, ñîñòàâëÿþùåå ïðîãðàììó, ñîñòîèò èç òð¸õ âàðèàí-
òíûõ ïðåäëîæåíèé, îòëè÷àþùèõñÿ òîëüêî âûÿñíÿþùèìè ïðåäëîæåíèÿìè. Êàæäîå èç íèõ
ïðåäñòàâëåíî êîíñòðóêöèåé �èçîáðàæåíèå öåëîãî� 1, 2 è 0, ñîîòâåòñòâåííî. Ñïèñîê
in-îñíîâ ñîñòîèò èç èçîáðàæåíèé öåëûõ 1 è 2, à out-ïðåäëîæåíèå ïðåäñòàâëåíî èçîáðàæå-
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Ëèñòèíã 2. Ïîñòðîåíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû
.begin .case 1 .in 1, 2 .out 0 .esac; .case 2 .in 1, 2 .out 0 .esac; .case 0 .in 1, 2 .out 0 .esac .end

program case_test_1;
uses CRT, PLAIN_VALUES, CONSTRUCTS, CLAUSES, ENVIRON ;
var id0, id1, id2: PIntegralDenotation;
    ids, id1s, id2s: string;
    ip: PConstructList;
    case_cl1, case_cl2, case_cl3 : PCase_Clause;
    cl0 : PConstructList;
    Range0 : PRange;
    main: PClosedClause;
begin ClrScr;
   writeln (#13#10'    Òåñòèðîâàíèå ïðîãðàììû Àëãîëà  68:');
   writeln ('   .begin .case 1 .in 1, 2 .out 0 .esac;');
   writeln ('   .begin .case 2 .in 1, 2 .out 0 .esac;');
   writeln ('   .begin .case 0 .in 1, 2 .out 0 .esac;');
   writeln ('   .end');
   writeln (#13#10'   ÏÐÎÑÒÐÀÑÒÂÎ 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}
   id0s := '0';
   id0 := New (PIntegralDenotation, Init (@id0s[1], nil, 0));
   writeln ('   Èçîáðàæåíèå öåëîãî: ', id0^.Show);
   id1s := '1';
   id1 := New (PIntegralDenotation, Init (@id1s[1], nil, 1));
   writeln ('   Èçîáðàæåíèå öåëîãî: ', id1^.Show);
   id2s := '2';
   id2 := New (PIntegralDenotation, Init (@id2s[1], nil, 2));
  writeln ('   Èçîáðàæåíèå öåëîãî: ', id1^.Show);
 { Ñîçäàíèå ñïèñêà îñíîâ in_part }
   ip := New (PConstructList, Init (2, 0));
   ip^.Insert (ip1); ip^.Insert (ip2);
   case_cl1 := New (PCase_Clause, Init (id1,ip, id0));
   case_cl2 := New (PCase_Clause, Init (id2,ip, id0));
   case_cl3 := New (PCase_Clause, Init (id0,ip, id0));
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
   cl0 := New (PConstructList, Init (3, 0));
   cl0^.Insert (case_cl1 );
   cl0^.Insert (case_cl2);
   cl0^.Insert (case_cl3);
 { Ñîçäàíèå áëîêà 0 }
   Range0 := New (PRange, Init (0, 10, cl0));
 { Ñîçäàíèå ïðîãðàììû }
   main := New (PClosedClause, Init (Range0));
   writeln (#13#10' ÑÅÌÀÍÒÈ×ÅÑÊÎÃÎ ÄÅÐÅÂÎ ÏÐÎÃÐÀÌÌÛ ÑÎÇÄÀÍÎ:', main^.Show);
   writeln (#13#10'   ÇÀÏÓÑÊ ÏÐÎÃÐÀÌÌÛ ... '#13#10);
   main^.Run;
   writeln ('   UV = ', PRealValue (UV)^.Show);
   writeln ('   ÏÐÎÃÐÀÌÌÀ ÂÛÏÎËÍÅÍÀ!'); readln;
end.
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ÈÍÔÎÐÌÀÒÈÊÀ

Ðèñ. 4. Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû case_test_1
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1 Â îïóáëèêîâàííûõ îïèñàíèÿõ ìîäóëåé ïðîåêòà ýòè âûäà÷è íå ïîêàçàíû.
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Abstract

The implementation of the conditional clause and the case clause based on the object-
oriented model of semantics of the programming language Algol 68, as example, is
discussed.

íèåì öåëîãî 0. Ïî êîíòåêñòó âñå îíè íå òðåáóþò ïðèâåäåíèé, õîòÿ ÿâëÿþòñÿ ïðèâîäèìûìè
(ïëàíû ïðèâåäåíèé ïðåäñòàâëåíû êàê nil).

3. Áàëàíñèðîâêà âèäîâ â ýòèõ âàðèàíòíûõ ïðåäëîæåíèÿõ íå òðåáóåòñÿ.
4. Ðåçóëüòàòû âàðèàíòíûõ ïðåäëîæåíèé âûáèðàþòñÿ ïî ñîîòâåòñòâóþùåìó öåëîìó çíà-

÷åíèþ âûÿñíÿþùåãî ïðåäëîæåíèÿ (1, 2 è 0) è ôèêñèðóþòñÿ â UV êàê çíà÷åíèÿ âèäà
intergal.

5. Ýòè çíà÷åíèÿ îïóñòîøàþòñÿ, òî åñòü ïðîñòî èãíîðèðóþòñÿ, ÷òî íå òðåáóåò íèêàêèõ
äåéñòâèé.

6. Ñàìà ïðîãðàììà êàê çàìêíóòîå ïðåäëîæåíèå èìååò ïóñòîé ðåçóëüòàò (empty) â ñîîò-
âåòñòâèè ñ îïèñàíèåì êîíñòðóêöèè �ïðîãðàììà� â Àëãîëå 68.

Â ïðåäïîñëåäíåé ñòðî÷êå ïðîòîêîëà ïîêàçàíî îñòàòî÷íîå çíà÷åíèå âòîðîãî âàðèàíòíîãî
ïðåäëîæåíèÿ, çàôèêñèðîâàííîãî â UV ê ìîìåíòó çàâåðøåíèÿ èñïîëíåíèÿ ïðîãðàììû.

Çàìåòèì, ÷òî â ïðîòîêîëå, êàê è â ïðèìåðå 1 ïîñòðîåíèÿ ñåìàíòè÷åñêîãî äåðåâà ïðî-
ãðàììû è åãî èíòåðïðåòàöèè ïðèâåäåíû âûäà÷è ñåìàíòè÷åñêèõ ìîäóëåé, ïðåäóñìîòðåí-
íûõ îòëàäî÷íûì ðåæèìîì êîìïèëÿöèè ïðîìåæóòî÷íîé ïðîãðàììû1.

ÇÀÊËÞ×ÅÍÈÅ

Óñëîâíûå è âàðèàíòíûå ïðåäëîæåíèÿ èñïîëüçóþòñÿ âî ìíîãèõ ÿçûêàõ ïðîãðàììèðîâà-
íèÿ, ïîýòîìó â êîíòåêñòå îïèñûâàåìîãî ïðîåêòà èõ ðåàëèçàöèÿ ïðåäñòàâëÿåò èíòåðåñ.
Èìåííî íà ýòèõ êîíñòðóêöèÿõ óìåñòíî ïðîäåìîíñòðèðîâàòü ÿâëåíèå áàëàíñèðîâêè âèäîâ
è ïîíÿòèå ïðèâîäèìûõ êîíñòðóêöèé (coercend).


