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Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ ìîäåëèðîâàíèå ãåíåðàòîðîâ Àëãîëà 68 â ôîðìå îáúåêòîâ-êîíñò-
ðóêöèé, à òàêæå ðåçóëüòàòîâ èõ èñïîëíåíèÿ, òî åñòü çíà÷åíèé èì¸í ñîîòâåòñòâóþùèõ
âèäîâ. Â ÷àñòíîñòè, îáñóæäàåòñÿ ïðåäñòàâëåíèå êîñâåííûõ èì¸í. Äåìîíñòðèðóåòñÿ èõ
èñïîëüçîâàíèå íà ïðèìåðàõ.

Êëþ÷åâûå ñëîâà: ãåíåðàòîð, èìÿ, ïðèñâàèâàíèå.

1. ÂÂÅÄÅÍÈÅ

Â [1] áûëà ñôîðìóëèðîâàíà òåìà ìîäåëèðîâàíèÿ ãèïîòåòè÷åñêîãî âû÷èñëèòåëÿ, èñ-
ïîëüçóåìîãî â [2] äëÿ îïèñàíèÿ ñåìàíòèêè àëãîðèòìè÷åñêîãî ÿçûêà òèïà Àëãîë 68 â
òåðìèíàõ ïîíÿòèé îáúåêòíî-îðèåíòèðîâàííîãî ïðîãðàììèðîâàíèÿ (ÎÎÏ). Ïðè ýòîì îáúåê-
òû: êîíñòðóêò, çíà÷åíèå, ó÷àñòîê, îêðóæåíèå èëè ñöåíà, ñ êîòîðûìè ìàíèïóëèðóåò ãèïî-
òåòè÷åñêèé âû÷èñëèòåëü, îòîáðàæàþòñÿ â ñîîòâåòñòâóþùèå êëàññû îáúåêòîâ [3�4].

Â ñòàòüå ðàññìàòðèâàåòñÿ ìîäåëèðîâàíèå ãåíåðàòîðîâ â ôîðìå îáúåêòîâ-êîíñòðóêöèé
è èì¸í ñîîòâåòñòâóþùèõ âèäîâ â êà÷åñòâå ðåçóëüòàòîâ èõ èñïîëíåíèÿ. Ïðè ýòîì ñóùå-
ñòâåííî èñïîëüçóåòñÿ àíàëîãèÿ ìåæäó ãåíåðàòîðàìè Àëãîëà 68 è îïåðàòîðàìè New Ïàñêà-
ëÿ, à òàêæå ìåæäó èìåíàìè Àëãîëà 68 è òèïèçèðîâàííûìè óêàçàòåëÿìè Ïàñêàëÿ.

2. ÌÎÄÅËÈÐÎÂÀÍÈÅ ÃÅÍÅÐÀÒÎÐÎÂ

Ñîãëàñíî [2], èìåíà, çíà÷åíèÿ, ïðåäíàçíà÷åííûå äëÿ èìåíîâàíèÿ äðóãèõ çíà÷åíèé,
ñîçäàþòñÿ â ðåçóëüòàòå èñïîëíåíèÿ ãåíåðàòîðîâ.

Êîíñòðóêöèÿ ãåíåðàòîðà òåêñòóàëüíî ñîñòîèò èç ñèìâîëà loc (ãåíåðàòîð ëîêàëüíûé)
èëè heap (ãåíåðàòîð ãëîáàëüíûé) è ñëåäóþùåãî çà íèì ôàêòè÷åñêîãî îïèñàòåëÿ âèäà
çíà÷åíèÿ, èìåíóåìîãî èìåíåì, âûäàâàåìûì ãåíåðàòîðîì. Ôàêòè÷åñêèé îïèñàòåëü ñàì ïî
ñåáå èëè êîíòåêñòíî ÷åðåç îïèñàíèå èíäèêàòîðà âèäà ñîäåðæèò äîñòàòî÷íî èíôîðìàöèè
î ñòðóêòóðå îáëàñòè ïàìÿòè è å¸ îáú¸ìå äëÿ ïðåäñòàâëåíèÿ çíà÷åíèÿ-îáðàçöà1 .

Èñïîëíåíèå ãåíåðàòîðà äà¸ò èìÿ, èìåíóþùåå íåîïðåäåë¸ííîå çíà÷åíèå âèäà, ñïåöè-
ôèöèðîâàííîãî ôàêòè÷åñêèì îïèñàòåëåì.

1 Çíà÷åíèå, èìåíóåìîå èìåíåì, âûäàâàåìûì ãåíåðàòîðîì.
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Ãåíåðàòîðû ëîêàëüíûå è ãëîáàëüíûå ðàçëè÷àþòñÿ îáëàñòÿìè äåéñòâèÿ èì¸í, âûäàâàå-
ìûõ èìè. Ëîêàëüíûå èìåíà äîñòóïíû íà âðåìÿ ñóùåñòâîâàíèÿ îêðóæåíèÿ, â êîòîðîì
èñïîëíÿåòñÿ ëîêàëüíûé ãåíåðàòîð, à ãëîáàëüíîå èìÿ ñóùåñòâóåò âñ¸ âðåìÿ èñïîëíåíèÿ
ïðîãðàììû.

Èñïîëíåíèå ãåíåðàòîðà â ìàøèííî-îðèåíòèðîâàííûõ òåðìèíàõ ñîñòîèò â ðàçìåùå-
íèè çíà÷åíèÿ-îáðàçöà â ðåàëüíîé êó÷å è âûäà÷å òèïèçèðîâàííîãî óêàçàòåëÿ íà íåãî â
àäìèíèñòðàòèâíîé ïåðåìåííîé ïîëèìîðôíîé UV, êîòîðûé è ñëóæèò ïðåäñòàâëåíèåì èìå-
íè ñîîòâåòñòâóþùåãî âèäà â îïèñûâàåìîé ìîäåëè ñåìàíòèêè. Ïðè ýòîì ïðåäïîëàãàåòñÿ,
÷òî â êà÷åñòâå îáðàçöà èñïîëüçóåòñÿ çíà÷åíèå, òðàäèöèîííî ïðèíèìàåìîå ïî óìîë÷àíèþ
(default value) âî ìíîæåñòâå çíà÷åíèé äàííîãî âèäà ïðè âûáðàííîì ñïîñîáå åãî àäåêâàò-
íîãî ïðåäñòàâëåíèÿ â ìîäåëè.

Ãëîáàëüíîå èìÿ ìîæåò ïåðåäàâàòüñÿ èç îäíîãî îêðóæåíèÿ â äðóãîå áåç âñÿêèõ îãðàíè-
÷åíèé, òîãäà êàê ëîêàëüíîå � ëèøü âäîëü ñòàòè÷åñêèõ öåïî÷åê ó÷àñòêîâ â ñòåêå äàííûõ â
ïðåäåëàõ îáëàñòè äåéñòâèÿ ýòîãî èìåíè.

Ìîäåëüíàÿ ðåàëèçàöèÿ ãåíåðàòîðà áàçèðóåòñÿ íà âîçìîæíîñòè êîíâåðòåðà ôîðìèðî-
âàòü ïî òåêñòó ôàêòè÷åñêîãî îïèñàòåëÿ ãåíåðàòîðà ýêâèâàëåíòíîå îïèñàíèå òèïà îáúåêòà
çíà÷åíèÿ-îáðàçöà (PMode) è èñïîëüçîâàíèè ýòîãî òèïà â îïåðàòîðå New â ïàðå ñ êîíñòðóê-
òîðîì (Init) îáúåêòà çíà÷åíèÿ-îáðàçöà â ôîðìå îïåðàòîðà âèäà

UV := New (PMode, Init(�)).

Íàïðèìåð, ïóñòü íà ÿçûêå Àëãîë 68 èìååì çàäàíèå ãåíåðàòîðà .loc.bool. Ýôôåêò åãî
èñïîëíåíèÿ â òåðìèíàõ îïèñûâàåìîé ìîäåëè ñåìàíòèêè âîñïðîèçâîäèòñÿ ïîñðåäñòâîì
îïåðàòîðà UV := New (PBooleanValue, Init (false)), êîòîðûé îñòàâëÿåò èìÿ ëîãè÷å-
ñêîãî â ôîðìå óêàçàòåëÿ íà default-çíà÷åíèå (false) â ïîëèìîðôíîé ïåðåìåííîé UV.

Êàê èñïîëüçîâàòü çíà÷åíèå ãåíåðàòîðà, çàôèêñèðîâàííîå â àäìèíèñòðàòèâíîé ïåðå-
ìåííîé UV, çàâèñèò îò êîíñòðóêöèè, â ñîñòàâ êîòîðîé íåïîñðåäñòâåííî âõîäèò äàííûé
ãåíåðàòîð.

Â ðàññìàòðèâàåìîé ñåìàíòè÷åñêîé ìîäåëè çíà÷åíèå ïîäêîíñòðóêöèè, â äàííîì ñëó÷àå
ãåíåðàòîðà, ìîæåò áûòü ïåðåäàíî êîíñòðóêöèè, èñïîëüçóþùåé èìÿ èç UV, ëèáî «èç ðóê â
ðóêè», òî åñòü ÷åðåç ïîëå äàííûõ îáúåêòà-êîíñòðóêöèè, èñïîëüçóþùåé âûäà÷ó ãåíåðàòî-
ðà, ëèáî «÷åðåç ñòåê», òî åñòü ñ èñïîëüçîâàíèåì èìåíîâàííîãî èëè àíîíèìíîãî èíäèêàòî-
ðà íà òåêóùåì ó÷àñòêå ñòåêà. Äîñòóï ê çíà÷åíèþ, êîòîðûì îáëàäàåò èíäèêàòîð, êàê
ïðèíÿòî â ìîäåëè, îñóùåñòâëÿåòñÿ ïîñðåäñòâîì åãî ñòàòè÷åñêîãî àäðåñà.

Íàïðèìåð, ïóñòü ãåíåðàòîð .loc.bool âõîäèò â îïèñàíèå òîæäåñòâà

.ref.bool b = .loc.bool (1)

Îíî óñòàíàâëèâàåò ñâÿçü èäåíòèôèêàòîðà b âèäà .ref.bool ñî çíà÷åíèåì ãåíåðàòîðà,
èìåíåì òàêîãî æå âèäà.

Ýêâèâàëåíò ýòîãî îïèñàíèÿ òîæäåñòâà â ðàñøèðåííîì èëè, åñëè óãîäíî, ñîêðàù¸ííîì
âàðèàíòå â ôîðìå îïèñàíèÿ ïåðåìåííîé Àëãîëà 68

.bool b (2)

äåìîíñòðèðîâàëñÿ â [4]. Ïî ñðàâíåíèþ ñ êîíñòðóêöèåé (1) â (2) ïðîïóùåí èñòî÷íèê,
ãåíåðàòîð, à ôîðìàëüíûé îïèñàòåëü âèäà .ref.bool, ïðåäøåñòâóþùèé èíäèêàòîðó b â
ïîëíîì âàðèàíòå ýòîé êîíñòðóêöèè, çàìåí¸í íà ôàêòè÷åñêèé îïèñàòåëü çíà÷åíèÿ-îáðàç-
öà èìåíóåìîå çíà÷åíèåì (èìåíåì), êîòîðûì îáëàäàåò èäåíòèôèêàòîð b.

Òàê èëè èíà÷å, èäåíòèôèêàòîð b îáëàäàåò èìåíåì ëîãè÷åñêîãî çíà÷åíèÿ, è, ñòàëî
áûòü, åìó ìîæíî ïðèñâàèâàòü ðàçëè÷íûå ëîãè÷åñêèå çíà÷åíèÿ ñ ïîìîùüþ êîíñòðóêöèè
ïðèñâàèâàíèÿ ëîãè÷åñêîãî âèäà.

Ðàññìîòðèì äâà îïèñàíèÿ òîæäåñòâà:
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ÈÍÔÎÐÌÀÒÈÊÀ

.bool b = false; (3)

.ref.bool rb = .loc.bool; (4)

Â ïåðâîì ñëó÷àå èäåíòèôèêàòîð b îáëàäàåò ëîãè÷åñêèì çíà÷åíèåì false, à âî âòîðîì �
èìåíåì, êîòîðîå èìåíóåò ëîãè÷åñêîå çíà÷åíèå ïî óìîë÷àíèþ (false).

Íà óðîâíå ìîäåëüíîé ðåàëèçàöèè îáà âàðèàíòà íè÷åì íå ðàçëè÷àþòñÿ (ñì. ðèñ. 1).
Ñåìàíòè÷åñêè ðàçíèöà â òîì, ÷òî â îïèñàíèè òîæäåñòâà (4) èäåíòèôèêàòîð b îáëàäàåò
ïåðåìåííîé, òåêóùåå çíà÷åíèå êîòîðîé ìîæíî ìåíÿòü ñ ïîìîùüþ ïðèñâàèâàíèÿ, à â (3) �
êîíñòàíòîé â îáû÷íîì ïîíèìàíèè ýòîãî òåðìèíà, è ïðèñâàèâàíèå íå äîïóñòèìî. Êîíò-
ðîëü çà ñîáëþäåíèåì ýòîãî ñåìàíòè÷åñêîãî ðàçëè÷èÿ � çàäà÷à  ñèíòàêñè÷åñêîãî àíàëèçà
âõîäíîé ïðîãðàììû, îñóùåñòâëÿåìàÿ êîíâåðòåðîì (ðèñ. 1).

Êàê áûëî ñêàçàíî âûøå, ðàçëè÷èå ìåæäó èìåíàìè ïî îáëàñòÿì äåéñòâèÿ äîëæíî
ó÷èòûâàòüñÿ ïðè èñïîëíåíèè ïðèñâàèâàíèé. Èìåííî, îáëàñòü äåéñòâèÿ èìåíè ïîëó÷àòåëÿ
íå äîëæíà áûòü ñòàðøå îáëàñòè äåéñòâèÿ çíà÷åíèÿ èñòî÷íèêà1 . Äëÿ ýòîãî è ïðåäóñìîòðå-
íî ïîëå Scope â ýêçåìïëÿðå êàæäîãî îáúåêòà-çíà÷åíèÿ ëþáîãî âèäà.

Êîíòðîëü îáëàñòåé äåéñòâèÿ çíà÷åíèé, ó÷àñòâóþùèõ â ïðèñâàèâàíèè, «çàáîòà» ìåòîäà
Run êîíñòðóêöèè ïðèñâàèâàíèÿ.

Ïðîáëåìà êîíòðîëÿ îáëàñòåé äåéñòâèÿ çíà÷åíèé âîçíèêàåò ïðè èñïîëíåíèè íåêîòî-
ðûõ äðóãèõ êîíñòðóêöèé.

3. ÎÁËÀÑÒÈ ÄÅÉÑÒÂÈß ÇÍÀ×ÅÍÈÉ

Êàæäîå çíà÷åíèå èìååò îïðåäåëåííóþ «îáëàñòü äåéñòâèÿ», çàâèñÿùóþ îò åãî âèäà èëè
ñïîñîáà, êîòîðûì îíî ïîëó÷åíî. Îáëàñòü äåéñòâèÿ çíà÷åíèÿ îïðåäåëÿåòñÿ òàê, ÷òîáû
ñîâïàäàòü ñ îáëàñòüþ äåéñòâèÿ íåêîòîðîãî îêðóæåíèÿ.  Ñîäåðæàòåëüíî, îáëàñòü äåéñòâèÿ
çíà÷åíèÿ � ýòî âðåìÿ ñóùåñòâîâàíèÿ çíà÷åíèÿ â ïðîöåññå èñïîëíåíèÿ ïðîãðàììû. Ýòî
ïîíÿòèå ñâÿçàíî ñ äîñòóïíîñòüþ çíà÷åíèé ïðîãðàììå â ðàçíûå ìîìåíòû å¸ èñïîëíåíèÿ.

Âûÿñíÿòü íà ýòàïå ñèíòàêñè÷åñêîãî àíàëèçà, áóäåò ëè ñóùåñòâîâàòü çíà÷åíèå, êîòî-
ðûì áóäåò îáëàäàòü èíäèêàòîð âî âðåìÿ èñïîëíåíèÿ ïðîãðàììû, â îáùåì ñëó÷àå íåâîç-
ìîæíî. Ïîýòîìó â îáúåêòíî-îðèåíòèðîâàííîì ïðåäñòàâëåíèè çíà÷åíèÿ ëþáîãî âèäà ïðå-
äóñìîòðåíî ïîëå Scope, ñîäåðæàùåå ñòàòè÷åñêóþ õàðàêòåðèñòèêó îáëàñòè äåéñòâèÿ äàí-
íîãî çíà÷åíèÿ. Ýòîé õàðàêòåðèñòèêîé ÿâëÿåòñÿ óðîâåíü áëîêà, îáðàçóþùèé ó÷àñòîê â
ñòåêå äàííûõ, ñ êîòîðîãî äàííîå çíà÷åíèå íåïîñðåäñòâåííî äîñòóïíî. ×åì áîëüøå âåëè-
÷èíà ïîëÿ Scope îäíîãî èç äâóõ çíà÷åíèé, òåì ìëàäøå åãî îáëàñòü äåéñòâèÿ, êîðî÷å
ïåðèîä åãî ñóùåñòâîâàíèÿ.

   Ðèñ. 1.  à) ïðåäñòàâëåíèå èäåíòèôèêàòîðà êîíñòàíòû b,
á) ïðåäñòàâëåíèå èäåíòèôèêàòîðà rb íà ó÷àñòêå áëîêà

äî è ïîñëå ïðèñâàèâàíèÿ ïåðåìåííîé,

 
 
 
 
 
 
 

Scope = 0 
Value = false 

b 

Scope = 0 
Value = true 

rb 

rb := true 

Scope = 0 
Value = false 

rb 
à) á) 

1  Èáî â ïðîòèâíîì ñëó÷àå ýòî èìÿ â íåêîòîðûé äðóãîé ìîìåíò áóäåò èìåíîâàòü óæå íå ñóùåñòâóþùåå
çíà÷åíèå.
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Äëÿ çíà÷åíèé ïðîñòûõ âèäîâ, òàêèõ êàê integral, real, boolean, character è ò. ä.,
ïîëå Scope = 0 â çíàê òîãî, ÷òî çíà÷åíèÿ ýòèõ âèäîâ ñóùåñòâóþò âñ¸ âðåìÿ èñïîëíåíèÿ
ïðîãðàììû.

Òàêàÿ æå âåëè÷èíà ïîëÿ Scope îòíîñèòñÿ ê ëþáîìó çíà÷åíèþ ãëîáàëüíîãî ãåíåðàòîðà
(ãëîáàëüíîìó èìåíè) èëè ê ïðîöåäóðå (routine), íå èñïîëüçóþùåé ãëîáàëüíûõ èíäèêàòî-
ðîâ â ñâî¸ì òåëå.

Â îñòàëüíûõ ñëó÷àÿõ îáëàñòè äåéñòâèÿ çíà÷åíèé óñòàíàâëèâàþòñÿ ñëåäóþùèì îáðà-
çîì:

1) èìÿ ëþáîãî âèäà êàê ðåçóëüòàò ëîêàëüíîãî ãåíåðàòîðà:
� óðîâåíü ìèíèìàëüíîãî áëîêà, ñîçäàþùåãî ëîêàëèçóþùåå îêðóæåíèå, â êîòîðîì íà-

õîäèòñÿ äàííûé ãåíåðàòîð;
2) ïðîöåäóðà (routine), ïðåäñòàâëåííàÿ êàê çíà÷åíèå ñöåíû:
� óðîâåíü íåîáõîäèìîãî îêðóæåíèÿ äëÿ ýòîé ñöåíû;
3) ìàññèâ:
� ìèíèìàëüíîå çíà÷åíèå ïîëÿ Scope ïî âñåì çíà÷åíèÿì ýëåìåíòîâ;
4) ñòðóêòóðà:
� ìèíèìàëüíîå çíà÷åíèå ïîëÿ Scope ïî âñåì çíà÷åíèÿì ïîëåé.
×òîáû ïîÿñíèòü ïîíÿòèå îáëàñòåé äåéñòâèÿ çíà÷åíèé è îïèñàòü åãî âîïëîùåíèå â ìîäåëè

ñåìàíòèêè, ïðèâåä¸ì ôðàãìåíò ìîäóëÿ CONSTRUCTS, îïèñûâàþùåãî ãåíåðàòîðû è ïðèñâàèâàíèÿ
ëîãè÷åñêîãî âèäà (ñì. ëèñòèíã I), è ïðèìåð, èëëþñòðèðóþùèé âûøåñêàçàííîå, à èìåííî ïðî-
ãðàììó íà Àëãîëå 68 âèäà .begin .bool b =.true; .ref.bool rb =.loc.bool; rb := b .end
(ñì. ëèñòèíã II).

Ëèñòèíã I.

unit CONSTRUCTS;
{ Ðåàëèçàöèÿ êîíñòðóêöèé ÿçûêà }
interface
uses objects, Strings,
    VALUES, PLAIN_VALUES, ENVIRON, STANDART;
type
     ...
PGenerator = ^TGenerator;
TGenerator = object (TConstruct)
   is_loc : Boolean;
   constructor Init (r : PChar; loc : Boolean);
   function Show : PChar; virtual;
   procedure Run; virtual;
  end;
 PBooleanGenerator = ^TBooleanGenerator;
 TBooleanGenerator = object (TGenerator)
   constructor Init (r : PChar; loc : Boolean);
   function Show : PChar; virtual;
   procedure Run; virtual;
  end;
    ...
  { Ï Ð È Ñ Â À È Â À Í È Å }
PAssignment = ^TAssignment;

 TAssignment = object (TConstruct)
 (* Íàñëåäóåìûå ïîëÿ äàííûõ:
   Representation : PChar; *)
   Destination { Ïîëó÷àòåëü },
   Source { Èñòî÷íèê } : PConstruct;
  DestinationAddr { Àäðåñ çíà÷åíèÿ ïîëó÷àòåëÿ },
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   SourceAddr { Àäðåñ çíà÷åíèÿ èñòî÷íèêà } : PAddr;
   function Show : PChar; virtual;
   procedure Run; virtual;
  end;

 PBooleanAssignment = ^TBooleanAssignment;
 TBooleanAssignment = object (TAssignment)
(* Íàñëåäóåìûå ïîëÿ äàííûõ:

   Representation : PChar;
   Destination : { Ïîëó÷àòåëü }, Source { Èñòî÷íèê } : PConstruct;
   DestinationAddr { Àäðåñ çíà÷åíèÿ ïîëó÷àòåëÿ },
   SourceAddr { Àäðåñ çíà÷åíèÿ èñòî÷íèêà } : PAddr; *)
  DestinationValue, SourceValue : PBooleanValue;
   constructor Init (r : PChar; D, S : PConstruct; da, sa : PAddr);
   function Show : PChar; virtual;
   procedure Run; virtual;
  end;
  ...
  implementation
  ...
  { Ãåíåðàòîðû }

  constructor TGenerator.Init (r : PChar; loc : Boolean);
  begin Representation := r; is_loc := loc end;

  function TGenerator.Show : PChar;
  begin abstract end;

  procedure TGenerator.Run;
  begin abstract end;

  { Ãåíåðàòîð ëîãè÷åñêîãî }

  constructor TBooleanGenerator.Init (r : PChar; loc : Boolean);
  begin inherited Init (r, loc) end;

  function TBooleanGenerator.Show : PChar;
  begin Show := Representation end;

  procedure TBooleanGenerator.Run;
  var ref_to_bool : PBooleanValue;
  begin
   { Ñîçäàíèå íîâîãî ýêçåìïëÿðà ëîãè÷åñêîãî çíà÷åíèÿ }
     ref_to_bool := New (PBooleanValue, Init (false));
   { Îáíîâëåíèå îáëàñòè äåéñòâèÿ èìåíè ëîãè÷åñêîãî }
    if is_loc
     then ref_to_bool^.Scope := CurrentLevel
     else ref_to_bool^.Scope := 0;
   { Âûäà÷à èìåíè ëîãè÷åñêîãî â âèäå óêàçàòåëÿ íà êîíòåéíåð ëîãè÷åñêîãî}
     UV := ref_to_bool;
  end;
  { Ï Ð È Ñ Â À È Â À Í È Å }

  function TAssignment.Show : PChar;
  begin abstract end;

  procedure TAssignment.Run;
  begin abstract end;

  constructor TBooleanAssignment.Init (r : PChar; D, S : PConstruct;
                                       da, sa : PAddr);
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  begin Representation := r;
      Destination := D;       Source := S;
      DestinationAddr := da;  SourceAddr := sa
  end;
 function TBooleanAssignment.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 TBooleanAssignment.Run;
  begin
   if Destination  <> nil
   then begin
          Destination^.Run;
         DestinationValue := PbooleanValue (UV)end
   else if DestinationAddr <> nil
       then { Ïîëó÷àòåëü - èäåíòèôèêàòîð â ñòåêå }
          begin DestinationValue := PbooleanValue
              (DestinationAddr^.GetValue) end
        else Halt (1);
   if Source <> nil
  then begin Source^.Run; SourceValue := PbooleanValue (UV) end
   else if SourceAddr <> nil
       then { Èñòî÷íèê - èäåíòèôèêàòîð â ñòåêå }
          begin SourceValue := PbooleanValue (SourceAddr^.GetValue) end
        else Halt (1);
   if DestinationValue^.Scope <= SourceValue^.Scope
   then begin DestinationAddr^.PutValue (SourceValue);
              UV := SourceValue
        end
   else { îáëàñòü äåéñòâèÿ ïîëó÷àòåëÿ ñòàðøå îáëàñòè äåéñòâèÿ èñòî÷íèêà }
     begin writeln ('  ÍÀÐÓØÅÍÈÅ ÎÁËÀÑÒÅÉ ÄÅÉÑÒÂÈß Â ÏÐÈÑÂÀÈÂÍÈÈ ');
           Halt (1) end;
  end;
   { Îáíîâëåíèå îáëàñòè äåéñòâèÿ èìåíè ëîãè÷åñêîãî }
    if is_loc
   then ref_to_bool^.Scope := CurrentLevel else ref_to_bool^.Scope := 0;
   { Âûäà÷à èìåíè ëîãè÷åñêîãî â âèäå óêàçàòåëÿ íà êîíòåéíåð ëîãè÷åñêîãî }
    UV := ref_to_bool;
  end;
...
  {Ïðèñâàèâàíèå}
  function TAssignment.Show : PChar;
  begin abstract end;
  procedure TAssignment.Run;
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  begin abstract end;
 ...
  constructor TBooleanAssignment.Init (r : PChar; D, S : PConstruct;
                                       da, sa : PAddr);
  begin Representation := r;
        Destination := D;
        Source := S;
        DestinationAddr := da;
        SourceAddr := sa
  end;
 function TBooleanAssignment.Show : PChar;
  var Bf, Bf1 : array [0..512] of char;
  begin
   if Destination <> nil
   then { ïîëó÷àòåëü çàäàí â âèäå êîíñòðóêöèè }
        StrPCopy (Bf, Destination^.Show)
   else { ïîëó÷àòåëü çàäàí â âèäå àäðåñà åãî çíà÷åíèÿ â ñòåêå }
        StrPCopy (Bf, DestinationAddr^.Show);
   if Source <> nil
   then { èñòî÷íèê çàäàí â âèäå êîíñòðóêöèè }
    begin StrPCopy(Bf1,Representation); StrCat (Bf1,Source^.Show) end
   else { èñòî÷íèê çàäàí â âèäå àäðåñà åãî çíà÷åíèÿ â ñòåêå }
    begin StrPCopy(Bf1,Representation); StrCat(Bf1,SourceAddr^.Show) end;
   StrCat (Bf, Bf1); Show := Bf
  end;
 procedure TBooleanAssignment.Run;
  begin
    if Destination  <> nil
    then { Ïîëó÷àòåëü - êîíñòðóêöèÿ }
         begin Destination^.Run; DestinationValue := PbooleanValue (UV) end
    else if DestinationAddr <> nil
        then { Ïîëó÷àòåëü - èäåíòèôèêàòîð â ñòåêå }
           begin
            DestinationValue := PbooleanValue(DestinationAddr^.GetValue)
           end
         else { Ïîëó÷àòåëü íå çàäàí }
              Halt(1);
    if Source <> nil
    then { Èñòî÷íèê - êîíñòðóêöèÿ }
         begin Source^.Run;
               SourceValue := PbooleanValue (UV)end
    else if SourceAddr <> nil
         then { Èñòî÷íèê - èäåíòèôèêàòîð â ñòåêå }
           begin SourceValue := PbooleanValue (SourceAddr^.GetValue) end
         else { Èñòî÷íèê íå çàäàí }
              Halt(1);

  { Ïðîâåðêà óñëîâèÿ íà ñîîòíîøåíèå îáëàñòåé äåéñòâèÿ
    çíà÷åíèé ïîëó÷àòåëÿ è èñòî÷íèêà ïðèñâàèâàíèÿ }
  if DestinationValue^.Scope <= SourceValue^.Scope
 then { ïðàâèëüíîå ñîîòíîøåíèå îáëàñòåé äåéñòâèÿ:
         îáëàñòü äåéñòâèÿ ïîëó÷àòåëÿ íå ñòàðøå îáëàñòè äåéñòâèÿ èñòî÷íèêà }
    begin DestinationAddr^.PutValue (SourceValue); UV := SourceValue end
 else { íåïðàâèëüíîå ñîîòíîøåíèå îáëàñòåé äåéñòâèÿ:
         îáëàñòü äåéñòâèÿ ïîëó÷àòåëÿ ñòàðøå îáëàñòè äåéñòâèÿ èñòî÷íèêà }
    begin writeln ('   ÍÀÐÓØÅÍÈÅ ÎÁËÀÑÒÅÉ ÄÅÉÑÒÂÈß Â ÏÐÈÑÂÀÈÂÍÈÈ ');
          Halt(1)
    end;
 end;
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Çàìåòèì, ÷òî ïàðàìåòðû êîíñòðóêòîðà Init ïðèñâàèâàíèÿ ñëóæàò äëÿ çàäàíèÿ:
� å¸ âíåøíåãî âèäà íà âõîäå êîíâåðòåðà â ïðîòîêîëå (r);
� êîíêðåòíûõ êîíñòðóêöèé ïîëó÷àòåëÿ (D) è èñòî÷íèêà (S);
� àäðåñîâ èíäèêàòîðîâ çíà÷åíèé ïîëó÷àòåëÿ (da) è èñòî÷íèêà (sa).
Ïðè÷¸ì òîëüêî äâà èç ïàðàìåòðîâ D, S, da, sa íå ðàâíû nil (ñðàâíèì ñ îïèñàíèåì

ñòàíäàðòíûõ ôîðìóë [4]).
Íàïîìíèì òàêæå, ÷òî, ñîãëàñíî ñîãëàøåíèÿì ìîäåëè ñåìàíòèêè â äàííîì ïðîåêòå,

ðåçóëüòàò ëþáîé êîíñòðóêöèè ôèêñèðóåòñÿ â àäìèíèñòðàòèâíîé ïåðåìåííîé UV. ×òî äå-
ëàòü ñ ýòèì ðåçóëüòàòîì, «çíàåò» ìåòîä Run èñïîëüçóþùåé åãî êîíñòðóêöèè.

Íèæå ïðèâîäèòñÿ ëèñòèíã ïîñòðîåíèÿ ñåìàíòè÷åñêîãî äåðåâà âûøåóïîìÿíóòîé ïðî-
ãðàììû, à òàêæå ïðîòîêîë åãî èíòåðïðåòàöèè.

Ëèñòèíã II. Ñîçäàíèå ñåìàíòè÷åñêîãî äåðåâà ïðîãðàììû
         .begin .bool b = .true; .ref.bool rb = .loc.bool; rb := b .end
             è ïðîòîêîë å¸ èñïîëíåíèÿ.
program eq_dec_test;
uses CRT, objects, Strings,
    VALUES, PLAIN_VALUES, STANDART, CONSTRUCTS, CLAUSES, DECLARATIONS,
     ENVIRON;
var bds, bool_default, r : string;
    bd : PBooleanDenotation;
    b, rb : PTag;
    TagList1, TagList2 : PTagList;
    bg : PBooleanGenerator;
  IdentityDeclaration1, IdentityDeclaration2 : PIdentityDeclaration;
    Addr00, Addr01 : PAddr;
    Assignment : PBooleanAssignment;
    cl0 : PConstructList;
    Range0 : PRange;
    main : PClosedClause;
begin
 ClrScr;
 writeln (#13#10'Òåñòèðîâàíèå ïðîãðàììû Àëãîëà 68:');
 writeln('.begin.bool b =.false; .ref.bool rb =.loc.bool; rb := b .end');
 writeln (#13#10'   ÏÐÎÑÒÐÀÍÑÒÂÎ ÄÀÍÍÛÕ:' );
 { 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 }
 bool_default := '.loc.bool';
 bds := 'true';
 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 ');
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 rb := New (PTag, Init (true, 'rb', bg));
 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);
{ Ñîçäàíèå ñïèñêà êîíñòðóêöèé îïèñàíèå òîæäåñòâà:
   .bool b = .true }
 IdentityDeclaration1 := New (PIdentityDeclaration,
                              Init ('.bool', TagList1));
 write (#13#10'   Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration1^.Show); writeln;
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé îïèñàíèå òîæäåñòâà:
   .ref.bool rb = .loc.bool }
 IdentityDeclaration2 := New (PIdentityDeclaration,
                              Init ('.ref.bool', TagList2));
 write ('   Êîíñòðóêöèÿ îïèñàíèå òîæäåñòâà ñîçäàíà: ');
 writeln (IdentityDeclaration2^.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);
 { Ñîçäàíèå êîíñòðóêöèè ïðèñâàèâàíèå: rb := b }
 r := ' := ';
 Assignment := New (PBooleanAssignment,
                    Init (@r[1], nil, nil, Addr01, Addr00));
 writeln (#13#10'Êîíñòðóêöèÿ ïðèñâàèâàíèå ñîçäàíà: ', Assignment^.Show);
 { Ñîçäàíèå ñïèñêà êîíñòðóêöèé áëîêà 0 }
 cl0 := New (PConstructList, Init (3, 0));
 cl0^.Insert (IdentityDeclaration1);
 cl0^.Insert (IdentityDeclaration2);
 cl0^.Insert (Assignment);
 Range0 := New (PRange, Init (0, 10, cl0));
 main := New (PClosedClause, Init (Range0));
 writeln (#13#10'ÑÅÌÀÍÒÈ×ÅÑÊÎÅ ÄÅÐÅÂÎ ÏÐÎÃÐÀÌÌÛ ÑÎÇÄÀÍÎ:', main^.Show);
 writeln (#13#10'ÇÀÏÓÑÊ ÏÐÎÃÐÀÌÌÛ ... '#13#10 );
 main^.Run;
 writeln (#13#10'ÏÐÎÃÐÀÌÌÀ ÂÛÏÎËÍÅÍÀ!')
end.

4. ÈÌÅÍÀ ÂÛÑØÈÕ ÏÎÐßÄÊÎÂ (ÊÎÑÂÅÍÍÛÅ ÈÌÅÍÀ)

Êàê óæå íå ðàç îòìå÷àëîñü, èìåíà èñïîëüçóþòñÿ â ïðèñâàèâàíèÿõ, è  àïîñòåðèîðíûå
âèäû ïîëó÷àòåëÿ è èñòî÷íèêà äîëæíû ñîîòâåòñòâîâàòü ñõåìå

reference to MODE :=  MODE (5)

Åñëè èõ àïðèîðíûå âèäû íå óäîâëåòâîðÿþò óñëîâèþ (5), òî èñïîëíÿþòñÿ ïðèâåäåíèÿ
ñ ó÷¸òîì ñîðòîâ ïîçèöèé, òàê ÷òîáû äîñòè÷ü óêàçàííîãî ñîîòâåòñòâèÿ. Âûñòðàèâàíèå
ïëàíà ïðèâåäåíèé � çàäà÷à êîíâåðòåðà, è èñïîëíåíèå ñîîòâåòñòâóþùèõ äåéñòâèé îòíî-
ñèòñÿ êî âðåìåíè ñ÷¸òà.

Ðàññìîòðèì ïðèìåð ïðîãðàììû íà Àëãîëå 68 (.bool b, b1; b := .true; b1 := b),
â êîòîðîé îïèñàíû ïåðåìåííûå b è b1. Ýòè ïåðåìåííûå ïîñëå èñïîëíåíèÿ èõ îïèñàíèé
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Ðèñ. 2. Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû
 .begin .bool b = .true; .ref.bool rb = .loc.bool; rb := b .end

íà Àëãîëå 68
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îáëàäàþò çíà÷åíèÿìè ïî óìîë÷àíèþ ñ ó÷¸òîì èõ âèäîâ. Ïðè ýòîì èäåíòèôèêàòîð b îáëà-
äàåò èìåíåì ëîãè÷åñêîãî, êîòîðîå èìåíóåò çíà÷åíèå false (ïî óìîë÷àíèþ) äî èñïîëíå-
íèÿ ïðèñâàèâàíèÿ b := .true è true � ïîñëå åãî èñïîëíåíèÿ. Âèäû ïîëó÷àòåëÿ è èñòî÷-
íèêà â ýòîì ïðèñâàèâàíèè ñîîòâåòñòâóþò ñîîòíîøåíèþ (5) ïðè MODE = boolean, èáî
èäåíòèôèêàòîð ïåðåìåííîé b îáëàäàåò çíà÷åíèåì âèäà 'reference to boolean', à çíà÷å-
íèå èçîáðàæåíèÿ ëîãè÷åñêîãî .true èìååò âèä 'boolean'. Òàê ÷òî íèêàêèõ ïðèâåäåíèé â
ýòîì ïðèñâàèâàíèè íå òðåáóåòñÿ.

Ïðèñâàèâàíèå b := b òðåáóåò ðàçûìåíîâàíèÿ èñòî÷íèêà, îäíàêî äëÿ ýòîãî íèêàêèå
äåéñòâèÿ íå íóæíû, ïîñêîëüêó â ðàññìàòðèâàåìîé ìîäåëè ñåìàíòèêè çíà÷åíèÿ âèäà
'reference to MODE', ãäå MODE íå èìÿ, íè÷åì íå îòëè÷àåòñÿ îò ïðåäñòàâëåíèÿ çíà÷åíèÿ
âèäà MODE.

Îäíàêî â ïðåäñòàâëåíèè èì¸í âûñøèõ ïîðÿäêîâ, íàïðèìåð çíà÷åíèé âèäà 'reference
to reference to boolean', íåîáõîäèìî ðåàëèçîâàòü ìåòîä äëÿ ðàçûìåíîâàíèÿ, ñîñòîÿ-
ùèé èç íåïóñòûõ äåéñòâèé.

Ïîêà áåç ðåàëèçàöèè ðàññìîòðèì ñëåäóþùèé ïðèìåð ïðîãðàììû íà Àëãîëå 68

(.ref.bool b = .loc.bool;
.ref.ref.bool bb  = .loc.ref.bool;
.ref.ref.bool bb1 = .loc.ref.bool;
b := .true; bb := b; bb1 := bb),

â êîòîðîé îïèñàíû: ïåðåìåííàÿ b êàê èìÿ ïåðâîãî ïîðÿäêà âèäà 'reference to boolean',
èìåíóþùåå ïðîñòîå ëîãè÷åñêîå çíà÷åíèå âèäà 'boolean', è ïåðåìåííûå bb, bb1, ïðè÷¸ì
èäåíòèôèêàòîðû ïåðåìåííûõ bb, bb1 îáëàäàþò çíà÷åíèÿìè âèäà 'reference to reference
to boolean', òî åñòü êîñâåííûìè èìåíàìè âòîðîãî ïîðÿäêà.

Â ïåðâûõ äâóõ ïðèñâàèâàíèÿõ âèäû ïîëó÷àòåëåé è èñòî÷íèêîâ ñîãëàñîâàíû, à â òðå-
òüåì � íåò. Òðåáóåòñÿ ðàçûìåíîâàíèå èñòî÷íèêà ýòîãî ïðèñâàèâàíèÿ.

Íà ðèñ. 3 ïîêàçàíà êàðòèíà ñòåêà ïîñëå èñïîëíåíèÿ îïèñàíèé. Ïîñëå èñïîëíåíèÿ
ïðèñâàèâàíèé çíà÷åíèÿ  false ìåíÿþòñÿ íà true âî âñåõ ýêçåìïëÿðàõ îáúåêòîâ, î êîòî-
ðûõ èä¸ò ðå÷ü.

Ïðåäñòàâëåíèå êîñâåííûõ èì¸í ïðîñòûõ âèäîâ îïèñûâàþòñÿ â ìîäóëå  REF_PLAIN, èç
êîòîðîãî ïðèâåä¸ì îïèñàíèÿ çíà÷åíèé âèäîâ 'reference to reference to boolean' è
'reference to reference to reference to boolean' (ñì. ëèñòèã III).

Ðèñ. 3. Êàðòèíà ñòåêà ïîñëå èñïîëíåíèÿ îïèñàíèé
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 Ëèñòèíã III. Ôðàãìåíò ìîäóëÿ REF_PLAIN.

Unit REF_PLAIN;
{ Ïðåäñòàâëåíèå êîñâåííûõ èì¸í ïðîñòûõ âèäîâ }
interface
uses objects, Strings, VALUES, PLAIN_VALUES, ENVIRON;
type
   { Çíà÷åíèÿ âèäà ref_ref_bool }
     Pref_ref_bool = ^Tref_ref_bool;
     Tref_ref_bool = object (TValue)
     { Scope - óíàñëåäîâàííîå ïîëå }
      Value : PBooleanValue;
      constructor Init (v : PBooleanValue);
      destructor Done; virtual;
      procedure deref; virtual;
     end;
  { Çíà÷åíèÿ âèäà ref_ref_ref_bool }
    Pref_ref_ref_bool = ^Tref_ref_ref_bool;
    Tref_ref_ref_bool = object (TValue)
    { Scope - óíàñëåäîâàííîå ïîëå }
      Value : Pref_ref_bool;
      constructor Init (v : Pref_ref_bool);
      destructor Done; virtual;
      procedure deref; virtual;
    end;
 ...
implementation
{ ÐÅÀËÈÇÀÖÈß ÇÍÀ×ÅÍÈÉ ÊÎÑÂÅÍÛÕ ÈÌ¨Í ÏÐÎÑÒÛÕ ÂÈÄÎÂ }
{ Çíà÷åíèÿ âèäà ref_ref_bool }
  constructor Tref_ref_bool.Init (v : PBooleanValue);
  begin inherited Init (0); Value := v end;
  destructor Tref_ref_bool.Done;
  begin ... end;
  procedure Tref_ref_bool.deref;
  begin UV := Value end;
{ Çíà÷åíèÿ âèäà ref_ref_ref_bool }
  constructor Tref_ref_ref_bool.Init (v : Pref_ref_bool);
  begin inherited Init (0); Value := v end;
  destructor Tref_ref_ref_bool.Done;
  begin ... end;
  procedure Tref_ref_ref_bool.deref;
  begin UV := Value end;
...
end.

Ñ ó÷¸òîì ýòîãî ïðèâåä¸ì àâòîíîìíûé òåñò Name_test1 íà ñîçäàíèå è ðàçûìåíîâàíèå
èì¸í, î êîòîðûõ èä¸ò ðå÷ü (ñì. ëèñòèíã IV), à òàêæå ïðîòîêîë åãî èñïîëíåíèÿ.

Òåñò àâòîíîìíûé â òîì ñìûñëå, ÷òî â í¸ì îïèñûâàåòñÿ ïðîöåññ ñîçäàíèÿ è ðàçûìåíî-
âàíèÿ çíà÷åíèé óêàçàííîãî âèäà íåïîñðåäñòâåííî áåç èñïîëüçîâàíèÿ êîíñòðóêöèé ðåàëè-
çóåìîãî ÿçûêà, íàïðèìåð ãåíåðàòîðîâ. Ýòî âèäíî ïî ñïèñêó ìîäóëåé (uses), èñïîëüçóåìîìó
â í¸ì.
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Ëèñòèíã IV. Àâòîíîìíûé òåñò íà ñîçäàíèå è ðàçûìåíîâàíèå èì¸í.

 program Name_test1;
{ ÒÅÑÒÈÐÎÂÀÍÈÅ ÈÌ¨Í }
uses CRT, objects, Strings,
     VALUES, PLAIN_VALUES, REF_PLAIN, ENVIRON;
var rrrb : Pref_ref_ref_bool;
    rrb, rrb1 : Pref_ref_bool;
    rb : PBooleanValue;
begin ClrScr;
 writeln 'ÒÅÑÒÈÐÎÂÀÍÈÅ ÈÌ¨Í ÏÐÎÑÒÛÕ ÇÍÀ×ÅÍÈÉ 1-ÃÎ ÏÎÐßÄÊÀ');
 writeln 'Ñîçäàíèå çíà÷åíèÿ rb');
 rb := New (PBooleanValue, Init (false));
 writeln 'rb - çíà÷åíèå âèäà ''reference to boolean'' ñîçäàíî');
 writeln ('Ðàçûìåíîâûâàòü rb íàäîáíîñòè (ñì. ÍÀÏÎÌÈÍÀÍÈÅ)');
 writeln ('ÒÅÑÒÈÐÎÂÀÍÈÅ ÈÌ¨Í ÏÐÎÑÒÛÕ ÇÍÀ×ÅÍÈÉ 2-ÃÎ ÏÎÐßÄÊÀ');
 writeln ('Ñîçäàíèå rrb');
 rrb := New (Pref_ref_bool, Init (rb));
 writeln ('rrb - çíà÷åíèå âèäà ''reference to reference to boolean''
           ñîçäàíî');
 writeln ('rrb^.Scope = ', rrb^.Scope);
 writeln ('Ðàçûìåíîâàíèå rrb ...');
 rrb^.deref;
 writeln ('Çíà÷åíèå rrb ðàçûìåíîâàíî');
 writeln ('Ýôôåêò UV := rrb^.deref: ', UV^.Show); readln;
 writeln ('ÒÅÑÒÈÐÎÂÀÍÈÅ ÈÌ¨Í ÏÐÎÑÒÛÕ ÇÍÀ×ÅÍÈÉ 3-ÃÎ ÏÎÐßÄÊÀ');
 writeln ('Ñîçäàíèå çíà÷åíèÿ rrrb');
 rrrb := New (Pref_ref_ref_bool, Init (rrb));
 writeln ('rrrb - çíà÷åíèå âèäà ''reference to reference to reference to
           boolean'' ñîçäàíî');
 writeln ('rrrb^.Scope = ', rrrb^.Scope);
 writeln ('Ðàçûìåíîâàíèå rrrb ...');
 rrrb^.deref;
 writeln ('Çíà÷åíèå rrrb ðàçûìåíîâàíî');
 writeln ('Ýôôåêò UV := rrrb^.deref: çíà÷åíèå âèäà ''reference to reference
           to boolean''');
 rrb1 := Pref_ref_bool (UV);
 writeln ('Ýôôåêò rrb1 := Pref_ref_bool (UV): çíà÷åíèå âèäà ''reference to
           reference to boolean''');
 writeln ('Ðàçûìåíîâàíèå rrb1 ...');
 rrb1^.deref;
 writeln ('rrb1 ðàçûìåíîâàíî');
 writeln ('Ýôôåêò UV = rrb1^.deref: çíà÷åíèå âèäà ''reference to  boolean''');
 writeln ('Çíà÷åíèå UV =  ', UV^.Show);
 writeln ('ÍÀÏÎÌÈÍÀÍÈÅ: çíà÷åíèÿ âèäà ''reference to MODE'' è' +
            '''MODE'', ãäå MODE - íå èìÿ, ïðåäñòàâëÿþòñÿ îäèíàêîâî!');
 end.

×òî êàñàåòñÿ ïðèìåðà èñïîëüçîâàíèÿ êîñâåííûõ èì¸í â ïðèñâàèâàíèÿõ, óïîìÿíóòîãî
âûøå, òî ýòî ïîòðåáóåò ïåðåñìîòðà îïèñàíèÿ îáúåêòà-êîíñòðóêöèè ïðèñâàèâàíèÿ, à òàê-
æå ââåäåíèÿ ìåòîäà ðàçûìåíîâàíèÿ èì¸í, ïðèâåäåíèÿ,  õàðàêòåðíîãî èìåííî äëÿ ýòîãî
âèäà çíà÷åíèé.

Ðàçûìåíîâàíèå íå ÿâëÿåòñÿ åäèíñòâåííûì ñïîñîáîì ïðèâåäåíèÿ âèäîâ. Ñóùåñòâóþò è
äðóãèå, íàïðèìåð îáîáùåíèå îò öåëîãî ê âåùåñòâåííîìó, âåêòîðèçàöèÿ ñêàëÿðíîãî äî
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Ðèñ. 4. Ïðîòîêîë èñïîëíåíèÿ ïðîãðàììû nòåñòèðîâàíèÿ èìåí ïðîñòûõ çíà÷åíèé 1-ãî ïîðÿäêà

îäíîìåðíîãî ìàññèâà è ò. ä. Ïðîáëåìà ïðèâåäåíèé âèäîâ â îáùåé ïîñòàíîâêå íóæäàåòñÿ â
ñïåöèàëüíîì ðàññìîòðåíèè è ñîñòàâèò òåìó ñëåäóþùåé ïóáëèêàöèè. Â íåé áóäåò ðàçîáðàí
è óïîìÿíóòûé âûøå ïðèìåð.

5. ÇÀÊËÞ×ÅÍÈÅ

Íà÷èíàÿ ñåðèþ ñòàòüåé ïî âñåé ýòîé îáøèðíîé òåìå, ÿ ïðåäïîëàãàë, ÷òî åäâà ëè ìíå
óäàñòñÿ ñäåëàòü ðàáîòó â «îäèí ïðîõîä», íå ïåðåñìàòðèâàÿ óæå íàïèñàííîå, ïîñêîëüêó
íàïèñàíèå î÷åðåäíîé ñòàòüè ñîâìåñòíî ñ ïðîåêòèðîâàíèåì ìîäåëè è ýêñïåðèìåíòàìè íà
êîìïüþòåðå ñ èñïîëüçîâàíèåì ñèñòåìû Free Pascal [5] íåèçáåæíî ÷ðåâàòî îøèáêàìè.
Îäíàêî â òàêîé ñèòóàöèè îêàçûâàåòñÿ ëþáîé ðàçðàáîò÷èê áîëüøîãî ïðîåêòà, èáî ïóáëè-
êàöèÿ â âèäå òåêóùåãî îò÷¸òà íåçàêîí÷åííîãî ïðîåêòà íåîáõîäèìà äëÿ äðóãèõ ó÷àñòíèêîâ
ðàçðàáîòêè. Æåëàòåëüíî òîëüêî, ÷òîáû ýòîò ïåðåñìîòð íå îòìåíÿë óæå ñäåëàííóþ ðàáîòó.
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Abstract

The modelling of the Algol 68 generators in the form of object-constructions, as well
as results of their elaboration, i.e. values of names of appropriating types, is considered. In
particular, the representing of indirect names is discussed. Their use based on examples is
demonstrated.


