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Ãëàâà 3. Áîëåå ñëîæíîå ïðîãðàììèðîâàíèå

Ðàçðàáîòêà è èñïîëüçîâàíèå DLL

Èñïîëüçîâàíèå ìîäóëåé DLL (Dynamic Link Library — äèíàìè÷åñêè ñâÿçûâàå-
ìàÿ áèáëèîòåêà) — íåñîìíåííî ÿâëÿåòñÿ îäíèì èç ñàìûõ ðàñïðîñòðàíåííûõ â
íàñòîÿùåå âðåìÿ ñïîñîáîâ ñîçäàíèÿ ìîäóëüíûõ ïðèëîæåíèé. Íàïðèìåð, ñàìà
îïåðàöèîííàÿ ñèñòåìà Windows ïî÷òè ïîëíîñòüþ ñîñòîèò èç äèíàìè÷åñêèõ áèá-
ëèîòåê. Òàêèå ìîäóëè, êàê KERNEL, USER è ìíîãèå äðóãèå, à òàêæå ôàéëû
øðèôòîâ (.FOT) è ðàçíûõ äðàéâåðîâ (.DRV) ÿâëÿþòñÿ äèíàìè÷åñêè ïîäêëþ÷àå-
ìûìè áèáëèîòåêàìè.

Èñïîëüçîâàíèå DLL-áèáëèîòåê ÿâëÿåòñÿ íîðìîé ïî÷òè äëÿ âñåõ êîììåð÷åñêèõ
ïðèëîæåíèé.

DLL ïðåäñòàâëÿåò ñîáîé îñîáûé âèä âûïîëíÿåìîãî êîäà, êîòîðûé çàãðóæàåòñÿ â
ïàìÿòü îñíîâíûì ïðèëîæåíèåì â ïðîöåññå åãî âûïîëíåíèÿ è ìîæåò ñîäåðæàòü
òàêîé æå êîä, êàê è îáû÷íûé âûïîëíÿåìûé ôàéë ïðîãðàììû. Ïðîãðàììó, îôîð-
ìëåííóþ â âèäå DLL, íåëüçÿ çàïóñòèòü íà âûïîëíåíèå â îäèíî÷êó — äîëæíà ñó-
ùåñòâîâàòü ñïåöèàëüíàÿ ïðîãðàììà, ñïîñîáíàÿ ýòó DLL çàãðóçèòü è «òîëêíóòü».
Ýòîé ñïåöèàëüíîé ïðîãðàììîé ìîæåò áûòü îñíîâíîé âûïîëíÿåìûé ôàéë ïðèëî-
æåíèÿ èëè äðóãîé ìîäóëü DLL.

Ìîäóëü DLL ìîæíî çàãðóæàòü ñòàòè÷åñêè èëè äèíàìè÷åñêè. Ñòàòè÷åñêè çàãðó-
æàåìûå ìîäóëè ñâÿçûâàþòñÿ ñ ãëàâíîé âûïîëíÿåìîé ïðîãðàììîé ïðè åå êîìïî-
íîâêå è îñòàþòñÿ çàãðóæåííûìè â ïàìÿòü âñå âðåìÿ, ïîêà âûïîëíÿåòñÿ ïðèëî-
æåíèå. Äèíàìè÷åñêè çàãðóæàåìûé ìîäóëü â ïðîöåññå ðàáîòû ïðèëîæåíèÿ ïðè
íåîáõîäèìîñòè ìîæíî âûãðóçèòü èç ïàìÿòè, îñâîáîäèâ òàêèì îáðàçîì ðåñóðñû.
Äðóãîå ñóùåñòâåííîå îòëè÷èå ìåæäó ñòàòè÷åñêè è äèíàìè÷åñêè çàãðóæàåìûìè
DLL â òîì, ÷òî áåç ïåðâûõ ïðèëîæåíèå íåëüçÿ çàïóñòèòü íà âûïîëíåíèå, à ìî-
äóëü âòîðîãî òèïà âîîáùå ìîæåò îòñóòñòâîâàòü íà êîìïüþòåðå, åñëè ïðèëîæå-
íèå âûïîëíÿåò òàêèå îïåðàöèè, â êîòîðûõ ýòîò ìîäóëü «íå ó÷àñòâóåò». Ðàáîòà
ïðèëîæåíèÿ ïðåêðàòèòñÿ òîëüêî â òîì ñëó÷àå, åñëè ïîòðåáóåòñÿ îáðàùåíèå ê
ôóíêöèè, ðàçìåùåííîé â îòñóòñòâóþùåì ìîäóëå DLL.

Íî DLL îòëè÷àåòñÿ íå òîëüêî ñïîñîáîì çàãðóçêè, íî è ñîäåðæèìûì. Ðàñïðîñòðà-
íåíà ïðàêòèêà ïîìåùàòü â DLL òàáëèöû ñòðîêîâûõ êîíñòàíò — ýòî ïîçâîëÿåò
ëåãêî àäàïòèðîâàòü ïðèëîæåíèå ê ïîòðåáíîñòÿì ïîëüçîâàòåëåé, ãîâîðÿùèõ íà
ðàçíûõ ÿçûêàõ.
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Ïðèñòóïàÿ ê ðàçðàáîòêå DLL-ìîäóëÿ, íóæíî ïðåæäå âñåãî ðåøèòü, ÷òî èìåííî â
ýòîì ìîäóëå äîëæíî áûòü äîñòóïíî äðóãèì êîìïîíåíòàì ïðèëîæåíèÿ — áóäóò
ëè ýòî îòäåëüíûå ôóíêöèè èëè êàêàÿ-òî èíôîðìàöèÿ. Åñëè ïðåäïîëàãàåòñÿ ýêñ-
ïîðòèðîâàòü (âûäàâàòü èç DLL) ôóíêöèè, òî ðåêîìåíäóåòñÿ ðàçðàáîòàòü ýêñïîð-
òèðóåìóþ ôóíêöèþ òàêèì îáðàçîì, ÷òîáû îíà íå îáðàùàëàñü ê ôóíêöèÿì èç
äðóãèõ ìîäóëåé. Îáû÷íî â ñîñòàâ ìîäóëåé DLL âõîäÿò ôóíêöèè îáîëî÷êè, ôóíê-
öèè ðàáîòû ñ ñåòüþ, êàêèå-ëèáî ñïåöèàëüíûå êëàññû.

Èñïîëüçîâàíèå ìàñòåðà DLL Wizard

Ðàáîòàÿ â ñðåäå C++ Builder, ïðîùå âñåãî ñîçäàòü ìîäóëü DLL ñ ïîìîùüþ ìàñ-
òåðà DLL Wizard. Äëÿ òîãî ÷òîáû âûçâàòü ìàñòåðà íà ýêðàí, âûáèðàåì êîìàí-
äó File�New�Other. Íà ýêðàíå ïîÿâëÿåòñÿ îêíî âûáîðà New Items (ñì.
ðèñ. 3.1), â êîòîðîì âûáèðàåì DLL Wizard è ùåëêàåì íà êëàâèøå ÎÊ.

Îêíî DLL Wizard (ñì. ðèñ. 3.2) ïðåäëàãàåò
ñäåëàòü âûáîð èñïîëüçóåìîãî ÿçûêà ïðîãðàì-
ìèðîâàíèÿ è áèáëèîòåêè êîìïîíåíòîâ.

Íèæå îïèñàíû ðàçëè÷íûå âàðèàíòû âûáîðà,
íî äëÿ íàøåãî ïðîñòîãî ñëó÷àÿ íå ñëåäóåò äîë-
ãî çàäóìûâàòüñÿ, ïîýòîìó îñòàâëÿéòå âñå òàê,
êàê îíî åñòü, è íàæèìàéòå íà êëàâèøó ÎÊ.
Âàðèàíòû âûáîðà:

� C. Ïðè âûáîðå ýòîãî ïåðåêëþ÷àòåëÿ ôëàæîê Use VCL (èñïîëüçîâàòü VCL)
áëîêèðóåòñÿ. Îíî è ïîíÿòíî — êîìïîíåíòû èç áèáëèîòåêè VCL ìîæíî âêëþ-
÷èòü òîëüêî â ïðîåêò íà ÿçûêå C++. Ïðîãðàììå íà ÿçûêå C íåçíàêîìû òàêèå
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Ðèñ. 3.1. Îêíî New Items

Ðèñ. 3.2. Îêíî DLL Wizard



ïîíÿòèÿ, êàê êëàññ, îáúåêò è ò. ï., à ïîòîìó, åñëè â ñîçäàâàåìîì ìîäóëå âû
ñîáèðàåòåñü èñïîëüçîâàòü ïðîãðàììíûå êîìïîíåíòû, ñîçäàííûå íà ÿçûêå
C++, ïåðåêëþ÷àòåëü C óñòàíàâëèâàòü íå ñëåäóåò.

� C++. Âûáîð ýòîé îïöèè ïîçâîëÿåò èñïîëüçîâàòü ëþáûå êîìïîíåíòû èç áèá-
ëèîòåêè VCL, îðãàíèçîâàòü ìíîãîïîòîêîâûé ðåæèì âûïîëíåíèÿ è ñîçäàòü
DLL â ñòèëå Visul C++. Ïðè âûáîðå ýòîé îïöèè äëÿ ïîñòðîåíèÿ âûïîëíÿåìî-
ãî ìîäóëÿ DLL áóäåò èñïîëüçîâàí êîìïèëÿòîð ÿçûêà C++, à çíà÷èò, â òåêñò
ïðîãðàììû ìîæíî âêëþ÷àòü ëþáîé ïðîãðàììíûé êîä íà ýòîì ÿçûêå.

� Use VCL. Åñëè ýòîò ôëàæîê óñòàíîâëåí, òî â ñîñòàâ DLL ìîæíî âêëþ÷àòü
êîìïîíåíòû èç áèáëèîòåêè VCL. Âûøå óæå îòìå÷àëîñü, ÷òî ýòîò ôëàæîê
áëîêèðóåòñÿ, åñëè âûáðàí ïåðåêëþ÷àòåëü C. Ïðè óñòàíîâêå ôëàæêà Use
VCL C++ Builder âêëþ÷àåò äèðåêòèâó #include <VCL.h> â ãëàâíûé ìîäóëü
ïðîãðàììíîãî êîäà DLL è ñîîòâåòñòâåííî íàñòðàèâàåò êîä çàïóñêà è îïöèè
êîìïîíîâùèêà. Îáðàùàþ âàøå âíèìàíèå íà òî, ÷òî ïðè óñòàíîâêå ýòîãî
ôëàæêà ñîñåäíèé ôëàæîê — Multi Threaded — áëîêèðóåòñÿ è åãî íåëüçÿ
ñáðîñèòü. Ïðè÷èíà â òîì, ÷òî êîìïîíåíòû VCL íóæäàþòñÿ â ïîääåðæêå ìíî-
ãîïîòîêîâîãî ðåæèìà âûïîëíåíèÿ ïðîãðàììû.

� Multi Threaded. Óñòàíîâêà ýòîãî ôëàæêà çàäàåò ïîääåðæêó ìíîãîïîòîêîâî-
ãî ðåæèìà âûïîëíåíèÿ ïðîãðàììû DLL. Ðåêîìåíäóåòñÿ, åñëè íåò îñîáûõ âîç-
ðàæåíèé, âñåãäà óñòàíàâëèâàòü ýòîò ôëàæîê. Åñëè óñòàíîâëåí ôëàæîê Use
VCL, òî óñòàíîâêó Multi Threaded ñðåäà C++ Builder âûïîëíèò àâòîìàòè-
÷åñêè, ïðè÷åì ïîñëå ýòîãî ôëàæîê áëîêèðóåòñÿ è ñáðîñèòü åãî íåëüçÿ.

� VC++ Style DLL. Óñòàíîâêà èëè ñáðîñ ýòîãî ôëàæêà çàäàåò òèï òî÷êè çàïó-
ñêà ñîçäàâàåìîãî ìîäóëÿ DLL. Åñëè íåîáõîäèìî, ÷òîáû ïðè çàïóñêå âûçûâà-
ëàñü ôóíêöèÿ DLLMain(), êàê òî ïðåäóñìîòðåíî â Visual C++, óñòàíîâèòå
ôëàæîê VC++ Style DLL. Â ïðîòèâíîì ñëó÷àå áóäåò âûçûâàòüñÿ ôóíêöèÿ
DLLEntryPoint(). Êàê ïðàâèëî, ýòîò ôëàæîê ñáðàñûâàåòñÿ, ïðè÷åì íåçàâè-
ñèìî îò òîãî, ïëàíèðóåòñÿ ëè â äàëüíåéøåì èñïîëüçîâàòü ýòîò ìîäóëü DLL
ñîâìåñòíî ñ ïðèëîæåíèåì, ðàçðàáîòàííûì â ñðåäå Visual C++.

Ñëåäóåò ó÷èòûâàòü, ÷òî ÷àùå âñåãî ïðè ðàáîòå ñ ìàñòåðîì èñïîëüçóåòñÿ íà-
ñòðîéêà, ïðåäëàãàåìàÿ ïî óìîë÷àíèþ. Íî èíîãäà òàêîé âàðèàíò ïî êàêèì-ëèáî
ïðè÷èíàì íå ïîäõîäèò è íóæíî âñïîìíèòü, ÷òî âëå÷åò çà ñîáîé âûáîð òîé èëè
èíîé îïöèè. Áîëåå ïîäðîáíóþ èíôîðìàöèþ îá ýòèõ îïöèÿõ ìîæíî ïî÷åðïíóòü
èç ñèñòåìû îïåðàòèâíîé ñïðàâêè C++ Builder.

Ñîçäàåì ôàéë CWcore1.dll

Íàçâàíèå ñîçäàâàåìîãî ôàéëà ïîäêëþ÷àåìîé áèáëèîòåêè CWcore1.dll ñîñòîèò
èç äâóõ ñîñòàâëÿþùèõ: áóêâîñî÷åòàíèå CW îáîçíà÷àåò òåëåãðàôíóþ ðàäèî-
ñâÿçü, à àíãëèéñêîå ñëîâî core ìîæíî ïåðåâåñòè êàê «îñíîâà», «ÿäðî». Ïðèìåð-
íî òàêèìè îáîçíà÷åíèÿìè äëÿ ïîäîáíûõ ôàéëîâ ïîëüçóþòñÿ àìåðèêàíñêèå ðàç-
ðàáîò÷èêè ïðîãðàìì. Ïî ðóñññêè íàçâàíèå ìîæíî ïåðåâåñòè êàê «îñíîâà äëÿ òå-
ëåãðàôíîãî ñèãíàëà». Äîñòàòî÷íàÿ äîëÿ ïðàâäû â ýòîì åñòü, ò. ê. â ôàéëå áóäóò
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çàëîæåíû êîäû äëÿ ôîðìèðîâàíèÿ çâóêîâîãî òåëåãðàôíîãî ñèãíàëà. Öèôðà '1'
îáîçíà÷àåò âàðèàíò áèáëèîòå÷íîãî ôàéëà.

Ñîçäàåì ôàéëû ïðîåêòà

Äëÿ íà÷àëà ñîçäàäèì ïàïêó, â êîòîðîé ïðåäñòîèò õðàíèòü è ñîçäàâàòü ôàéë
CWcore1.dll. Ïðåäïîëîæèì, ýòî áóäåò D:\CWcore1\.

Âñïîìíèì íàøè äåéñòâèÿ â ïðåäûäóùåì ðàçäåëå.

� Ìû âûáðàëè â ãëàâíîì ìåíþ C++ Builder ïóíêòû File�NEW�Other. Íà
ýêðàíå ïîÿâëÿåòñÿ îêíî âûáîðà New Items (ñì. ðèñ. 3.1), â êîòîðîì âûáè-
ðàåì DLL Wizard è ùåëêàåì íà êëàâèøå ÎÊ.

� Îêíî DLL Wizard (ñì. ðèñ. 3.2) ïðåäëàãàåò ñäåëàòü âûáîð èñïîëüçóåìîãî
ÿçûêà ïðîãðàììèðîâàíèÿ è áèáëèîòåêè êîìïîíåíòîâ. Íè÷åãî íå èçìåíÿåì è
íàæèìàåì êëàâèøó ÎÊ. Ýòèì ñàìûì íàìè äàíà êîìàíäà äëÿ C++ Builder ñî-
çäàòü îñíîâó äëÿ ïðîåêòà ïîäêëþ÷àåìîé áèáëèîòåêè.

Òåïåðü ñëåäóåò ýòó îñíîâó ñîõðàíèòü â çàäàííîé ïàïêå. Äëÿ ýòîãî â ãëàâíîì
ìåíþ âûáèðàåì ïóíêòû Files�Save All. Ïðîãðàììà òóò æå ïðåäëàãàåò ñîõðà-
íèòü ôàéëû â ïàïêå Projects è çàïðàøèâàåò èìÿ ïåðâîãî ôàéëà. Êîíå÷íî, âû
ìîæåòå ñîãëàñèòüñÿ ñ ïðåäëîæåíèåì ïðîãðàììû è ñîõðàíèòü ôàéëû ïðîåêòà â
ïðåäëàãàåìîé ïàïêå, íî ÿ îáû÷íî ïðåäïî÷èòàþ èñïîëüçîâàòü ñâîè ñîáñòâåííûå
ïàïêè, ÷òîáû ôàéëû íå ïîòåðÿëèñü ïðè âîçìîæíûõ ïåðåçàãðóçêàõ êîìïèëÿòîðà.

Ïåðâûì ñîõðàíÿåòñÿ ôàéë ñ ðàñøèðåíèåì .cpp. Äàäèì ýòîìó ôàéëó íàçâàíèå
CWcore1.cpp.

Âòîðûì ñîõðàíÿåòñÿ ôàéë ñ ðàñøèðåíèåì .bpr. Ýòîìó ôàéëó òàêæå ìîæíî äàòü
ïîõîæåå íàçâàíèå — CWcore1.bpr.

Ñëåäóþùèì äåéñòâèåì íóæíî ñîçäàòü îäèí èç ñàìûõ îñíîâíûõ ôàéëîâ ïðîåê-
òà — ôàéë, â êîòîðîì äîëæíû íàõîäèòüñÿ ñîáñòâåííî êîäû áèáëèîòåêè. Äëÿ ñî-
çäàíèÿ òàêîãî ôàéëà âûáèðàåì â ãëàâíîì ìåíþ ïóíêòû File�New�Unit è
ùåëêàåì íà êëàâèøå ÎÊ. Íîâûé ôàéë ñîõðàíÿåì ïîä èìåíåì CWfunc.cpp. Îä-
íîâðåìåííî ñ ýòèìè äåéñòâèÿìè C++ Builder ñîçäàåò ôàéë CWfunc.h. Îá ýòîì
ñëåäóåò çíàòü.

Îñíîâà äëÿ ñîçäàíèÿ áèáëèîòå÷íîãî ôàéëà ñîõðàíåíà. Äàâàéòå ïîñìîòðèì, ÷òî
èç ñåáÿ ïðåäñòàâëÿþò ñîõðàíåííûå íàìè ôàéëû. Â ïàïêå D:\CWcore1\ áóäóò
íàõîäèòüñÿ ñëåäóþùèå ôàéëû:

� CWcore1.bpf — ôàéë ôîðìû, êîòîðûé â íàøåì ñëó÷àå íèêàêîé ðîëè èãðàòü
íå áóäåò. Ôàéë ñîçäàåòñÿ àâòîìàòè÷åñêè. Íèêàêîå âìåøàòåëüñòâî íå òðåáó-
åòñÿ.

� CWcore1.bpr — ôàéë ïðîåêòà, êîòîðûé ñîäåðæèò â ñåáå âñþ íåîáõîäèìóþ
èíôîðìàöèþ äëÿ êîìïèëÿòîðà. Ôàéë ñîçäàåòñÿ àâòîìàòè÷åñêè è íå äîïóñêàåò
âìåøàòåëüñòâà.
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� CWcore1.cpp — ãëàâíûé ôàéë ïðîåêòà, â êîòîðîì ñîäåðæèòñÿ ãëàâíàÿ ôóíê-
öèÿ ïðîåêòà — DllEntryPoint(), ïîäîáíî òîìó êàê â îáû÷íûõ Windows
ïðèëîæåíèÿõ ãëàâíîé ôóíêöèåé ÿâëÿåòñÿ WinMain().

� CWcore1.res — ôàéë ñ îïèñàíèåì ðåñóðñîâ.

� CWfunc.cpp — ôàéë, â êîòîðîì ñîäåðæàòñÿ âñå èñõîäíûå êîäû ïðîãðàììû.

� CWfunc.h — çàãîëîâî÷íûé ôàéë, â êîòîðîì îáúÿâëÿþòñÿ ôóíêöèè, îïèñàí-
íûå â ôàéëå DLLfunc.cpp.

Ïðîñìîòðèì ñîäåðæàíèå íà äàííûé ìîìåíò ãëàâíîãî ôàéëà ïðîåêòà — ôàéëà
CWcore1.cpp, ðàñïîëîæåííîãî â ëèñòèíãå 3.1.

Ëèñòèíã 3.1. Ôàéë CWcore1.cpp

//--------------------------------------------------------------------

#include <vcl.h>

#include <windows.h>

#pragma hdrstop

//--------------------------------------------------------------------

//Important note about DLL memory management when your DLL uses the

//static version of the RunTime Library:

//--------------------------------------------------------------------

//If your DLL exports any functions that pass String objects (or structs/

// classes containing nested Strings) as parameter or function results,

//you will need to add the library MEMMGR.LIB to both the DLL project and

//any other projects that use the DLL. You will also need to use
//MEMMGR.LIB

//if any other projects which use the DLL will be performing new or //dele-
te

//operations on any non-TObject-derived classes which are exported from
//the

//DLL. Adding MEMMGR.LIB to your project will change the DLL and its //cal-
ling

//EXE's to use the BORLNDMM.DLL as their memory manager. In these cases,

//the file BORLNDMM.DLL should be deployed along with your DLL.

//

//To avoid using BORLNDMM.DLL, pass string information using "char *" or

//ShortString parameters.

//

//If your DLL uses the dynamic version of the RTL, you do not need to

//explicitly add MEMMGR.LIB as this will be done implicitly for you

//

#pragma argsused

int WINAPI DllEntryPoint(HINSTANCE hinst, unsigned long reason, void* lpRe-
served)

{

return 1;

}

//
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Â íà÷àëå ôàéëà íàõîäèòñÿ ïðîñòðàííîå ïðåäóïðåæäåíèå, êîòîðîå îòíîñèòñÿ ê
îðãàíèçàöèè óïðàâëåíèÿ ïàìÿòüþ .DLL ïðè èñïîëüçîâàíèè ñòàòè÷åñêîé áèá-
ëèîòåêè. Â îñíîâíîì çäåñü ðåêîìåíäóåòñÿ ïðè ïåðåäà÷å â ôóíêöèþ è èç ôóíê-
öèè ñòðîê èñïîëüçîâàòü òèï ñòðîêè (char*), à íå AnsiString. Â ýòèõ ñëó÷àÿõ íå
ïðèäåòñÿ èñïîëüçîâàòü MEMMGR.LIB è BORLNDMM.DLL ñîâìåñòíî ñ .DLL.

Äàëåå ðàñïîëàãàåòñÿ ãëàâíàÿ ôóíêöèÿ ïðîåêòà, â òåëî êîòîðîé â íåîáõîäèìûõ
ñëó÷àÿõ ìîæíî ââîäèòü ñâîè êîäû. Ê íàøåìó âàðèàíòó ýòî òàêæå íå îòíîñèòñÿ.

Ïîñìîòðèì ñîäåðæàíèå çàãîëîâî÷íîãî ôàéëà CWfunc.h, ðàñïîëîæåííîå â ëèñ-
òèíãå 3.2. Ôàéë ïîêà âûãëÿäèò î÷åíü êîðîòêèì.

Ëèñòèíã 3.2. Ôàéë CWfunc.h

#ifndef CWfuncH

#define CWfuncH

//--------------------------------------------------------------------

#endif

//--------------------------------------------------------------------

Êàê èçâåñòíî, ýòîò ôàéë ñîçäàåòñÿ è ðàñøèðÿåòñÿ àâòîìàòè÷åñêè ïî ìåðå çàïîë-
íåíèÿ êîäàìè ôàéëà CWfunc.cpp è ïîêà ÿâëÿåòñÿ ïðàêòè÷åñêè ïóñòûì.

Òàêæå ïóñòûì ÿâëÿåòñÿ è ôàéë CWfunc.cpp, òåêñò êîòîðîãî ðàñïîëîæåí â ëèñ-
òèíãå 3.3.

Ëèñòèíã 3.3. Ôàéë CWfunc.cpp

//--------------------------------------------------------------------

#pragma hdrstop

#include "CWfunc.h"

//--------------------------------------------------------------------

#pragma package(smart_init)

//--------------------------------------------------------------------

Èç ïîäêëþ÷àåìûõ ôàéëîâ â ýòîì ëèñòèíãå çíà÷èòñÿ ïîêà îäèí ôàéë CWfunc.h.

Ñòàòè÷åñêîå ñâÿçûâàíèå DLL

Ìíîþ ïðåäëàãàåòñÿ, íà áàçå ñîçäàííîé îñíîâû, ñîçäàòü áèáëèîòå÷íûé ôàéë, â
êîòîðîì áóäóò íàõîäèòüñÿ ôóíêöèè, íåîáõîäèìûå äëÿ ñîçäàíèÿ çâóêîâîãî âîñ-
ïðîèçâåäåíèÿ ðàçëè÷íûõ çíàêîâ òåëåãðàôíîãî ñèãíàëà («ìîðçÿíêè»). Ïðè ýòîì
óïðàâëÿþùàÿ ïðîãðàììà äîëæíà áûòü ïîñòîÿííî ñâÿçàíà ñ áèáëèîòåêîé .DLL.
Ýòî çíà÷èò, ÷òî ìû äîëæíû âûáðàòü ìåòîä «ñòàòè÷åñêîãî ñâÿçûâàíèÿ DLL». Ðàñ-
ñìîòðèì âîïðîñ «ñâÿçûâàíèÿ» DLL-áèáëèîòåêè è óïðàâëÿþùåãî ýòîé áèáëèîòå-
êîé ïðèëîæåíèÿ áîëåå ïîäðîáíî.
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Èñïîëüçîâàíèå DLL-áèáëèîòåêè â ïðèëîæåíèè

Äëÿ òîãî ÷òîáû ôóíêöèè äèíàìè÷åñêè ïîäêëþ÷àåìîé áèáëèîòåêè ñòàëè äîñòóï-
íû â ïðèêëàäíîé ïðîãðàììå, îíè äîëæíû áûòü ïîäêëþ÷åíû, èëè, ãîâîðÿ èíà÷å,
èìïîðòèðîâàíû. Èìïîðò ôóíêöèé äèíàìè÷åñêîé áèáëèîòåêè ìîæåò îñóùåñòâ-
ëÿòüñÿ äâóìÿ ðàçëè÷íûìè ñïîñîáàìè:

� ñ ïîìîùüþ äèðåêòèâû êîìïèëÿòîðà _declspec(dllimport) (ñòàòè÷åñêèé èì-
ïîðò);

� âðó÷íóþ ñ èñïîëüçîâàíèåì ôóíêöèé LoadLibrary è GetProcAddress (äèíà-
ìè÷åñêèé èìïîðò).

Ðàíåå áûëî ðåøåíî, ÷òî ìû áóäåì èñïîëüçîâàòü ñòàòè÷åñêèé èìïîðò, êîòîðûé
ÿâëÿåòñÿ äëÿ íàøåãî ñëó÷àÿ áîëåå óäîáíûì è èñïîëüçóåòñÿ íàìíîãî ÷àùå.

Â ñëó÷àå ñòàòè÷åñêîãî èìïîðòà â èñõîäíûé òåêñò ðàáîòàþùåé ñ áèáëèîòåêîé
ïðîãðàììû íåîáõîäèìî ïîìåñòèòü îáúÿâëåíèÿ ôóíêöèé äèíàìè÷åñêè ïîäêëþ-
÷åííîé áèáëèîòåêè, êîòîðûå ïðåäïîëàãàåòñÿ âûçûâàòü. Â îáúÿâëåíèÿõ ñëåäóåò
èñïîëüçîâàòü äèðåêòèâó _declspec ñ ïàðàìåòðîì dllimport.

Extern "C" __declspec (dllimport) <èìÿ ôóíêöèè 1>();

Extern "C" __declspec (dllimport) <èìÿ ôóíêöèè 2>();

Ñîçäàíèå ôàéëà CWfunc.cpp

Íåñêîëüêî ëåò òîìó íàçàä ìíîþ áûëà ðàçðàáîòàíà ïðîãðàììà ïîä íàçâàíèåì
CW_QSO, êîòîðàÿ ïðåäíàçíà÷àëàñü äëÿ ïðèåìà è ïåðåäà÷è, ñ ïîìîùüþ ëþáèòå-
ëüñêîé ðàäèîñòàíöèè, òåëåãðàôíûõ ñèãíàëîâ è òåêñòîâ. Ïðîãðàììó CW_QSO
ìîæíî âçÿòü â Èíòåðíåòå íà ìîåì ñàéòå, ðàñïîëîæåííîì ïî àäðåñó:
http://ra3xb.narod.ru/. Òàì æå â ðàçäåëå «Èñõîäíûå êîäû» èìåþòñÿ òåêñòû íà
ÿçûêå Ñ++ èñõîäíûõ êîäîâ ýòîé ïðîãðàììû. Òàê ÷òî ìû ñìåëî ìîæåì âçÿòü èç
ýòîãî ìàòåðèàëà ïîäïðîãðàììó ïåðåäà÷è òåëåãðàôíîãî ñèãíàëà è ïîìåñòèòü åå â
ôàéë CWfunc.cpp.

Â ëèñòèíãå 3.4 êàê ðàç è ïðèâåäåí òåêñò ýòîãî ôàéëà, çàïîëíåííîãî ïîäïðîãðàì-
ìîé ïåðåäà÷è ñèãíàëà èç ïðîãðàììû CW_QSO.

Ëèñòèíã 3.4. Ôàéë CWfunc.cpp

//--------------------------------------------------------------------

#pragma hdrstop

#include <vcl.h>

#include "CWfunc.h"

#include <time.h>

#include <stdio.h>

#include <sys/timeb.h>

#include <dos.h>

#include <mmsystem.h>

//--------------------------------------------------------------------

#pragma package(smart_init)

113

Ðàçðàáîòêà è èñïîëüçîâàíèå DLL



UINT tabl[] =

{0x55,0x31,0x40,0x32,0x3f,0x2f,0x27,0x23,0x21,0x20,0x30,0x38,0x3c,0x3e,

0x78,0x36,0x2a,0x45,0x28,0x4c,0xc5,0x05,0x18,0x1a,0x0c,0x02,0x12,0x0e,

0x10,0x04,0x17,0x0d,0x14,0x07,0x06,0x0f,0x16,0x1d,0x0a,0x08,0x03,0x09,

0x11,0x0b,0x19,0x1b,0x1c,0x6d,0x73,0x6d,0x7d,0x80,0x13,0x05,0x18,0x1a,

0x0c,0x02,0x12,0x0e,0x10,0x04,0x17,0x0d,0x14,0x07,0x06,0x0f,0x16,0x1d,

0x0a,0x08,0x03,0x09,0x11,0x0b,0x19,0x1b,0x1c,0x1f,0x24,0x15,0x1e,0x80};

UINT tab2[] = {

'þ','à','á','ö','ä','å','ô','ã','õ','è','é','ê','ë','ì','í','î',

'ï','ù','ð','ñ','ò','ó','æ','â','ü','û','ç','ø','ý','ÿ','÷','ú',

'Þ','À','Á','Ö','Ä','Å','Ô','Ã','Õ','È','É','Ê','Ë','Ì','Í','Î',

'Ï','Ù','Ð','Ñ','Ò','Ó','Æ','Â','Ü','Û','Ç','Ø','Ý','ß','×','Ú',

'`','A','B','C','D','E','F','G','H','I','J','K','L','M','N','O','P',

'Q','R','S','T','U','V','W','X','Y','Z','{','|','}','~',88,

'`','a','b','c','d','e','f','g','h','i','j','k','l','m','n','o',

'p','q','r','s','t','u','v','w','x','y','z','{','|','}','~',88};

int ton = 1000; // îáúÿâëÿåòñÿ ïåðåìåííàÿ âåëè÷èíà ton

int skorost=10; // îáúÿâëÿåòñÿ ïåðåìåííàÿ âåëè÷èíà skorost

int flag_zw = 1; // îáúÿâëÿåòñÿ ïåðåìåííàÿ âåëè÷èíà flag_zw

String variant = "1.01"; // îáúÿâëÿåòñÿ ïåðåìåííàÿ ñòðîêà "1.01"

String FileName;

void Delay(int); // îáúÿâëÿåòñÿ ôóíêöèÿ, ÷àñòî èñïîëüçóåìàÿ â ðàñ÷åòàõ

void Pauza(int); // îáúÿâëÿåòñÿ ôóíêöèÿ, ÷àñòî èñïîëüçóåìàÿ â ðàñ÷åòàõ

void Zwuk(int); // îáúÿâëÿåòñÿ ôóíêöèÿ, ÷àñòî èñïîëüçóåìàÿ â ðàñ÷åòàõ

void Sound(int); // îáúÿâëÿåòñÿ ôóíêöèÿ, ÷àñòî èñïîëüçóåìàÿ â ðàñ÷åòàõ

//-------------------------------------------------------------------

Íà÷èíàåòñÿ ôàéë êàê îáû÷íî, ñ ïîäêëþ÷åíèÿ çàãîëîâî÷íûõ ôàéëîâ. Â äîïîëíå-
íèå ê òåì ôàéëàì, êîòîðûå íàõîäèëèñü â çàãîòîâêå (ëèñòèíã 3.3), íóæíî äîïè-
ñàòü ôàéëû, èñïîëüçóåìûå äîáàâëÿåìûìè ôóíêöèÿìè. Òàêèìè ôàéëàìè ÿâëÿþò-
ñÿ <vcl.h>, <time.h>, <stdio.h> è äðóãèå ôàéëû.

Äàëåå, ïîñëå ñòðîêè #pragma package(smart_init), çàïèñûâàþòñÿ äâå
òàáëèöû äëÿ êîäèðîâàíèÿ òåëåãðàôíûõ ñèãíàëîâ, ò. å. äëÿ ïåðåâîäà îáû÷íûõ
áóêâåííûõ ñèìâîëîâ ðóññêîãî èëè ëàòèíñêîãî àëôàâèòîâ â íàáîðû òî÷åê è
òèðå — ñèìâîëû êîäà Ìîðçå.

Çàòåì ñëåäóþò îáúÿâëåíèÿ ãëîáàëüíûõ ïåðåìåííûõ è ôóíêöèé.

Ëèñòèíã 3.5 íà÷èíàåòñÿ ñ îïèñàíèÿ ôóíêöèé, êîòîðûå áóäóò ýêñïîðòèðîâàòüñÿ
èç áèáëèîòåêè. Ïðîíóìåðóåì, êàê îáû÷íî, ýòè ôóíêöèè.

Ëèñòèíã 3.5. Ïðîäîëæåíèå 1 ôàéëà CWfunc.cpp

//-------------------------------------------------------------------

// Ôóíêöèÿ âûäàåò êîíòðîëüíóþ ôðàçó.

void Say(char *WhatToSay) // 1

{
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ShowMessage("Ýòî ñîîáùåíèå îò DLL\n"+(String)WhatToSay);

}

//--------------------------------------------------------------------

// Ôóíêöèÿ âûäàåò âàðèàíò äàííîé áèáëèîòåêè

String GetVariant(void) // 2

{

return(variant);

}

//--------------------------------------------------------------------

// Ôóíêöèÿ óñòàíàâëèâàåò âåëè÷èíó ñêîðîñòè

void SetSkorost(int c) // 3

{

skorost = c;

}

//--------------------------------------------------------------------

// Ôóíêöèÿ óñòàíàâëèâàåò çâóêîâóþ ÷àñòîòó ñèãíàëà

void SetTXFrequency(int c) // 4

{

ton = c;

switch(ton)

{

case 800: FileName = "zw800.wav"; break;

case 1000: FileName = "zw1000.wav"; break;

case 1200: FileName = "zw1200.wav"; break;

case 1400: FileName = "zw1400.wav"; break;

case 1600: FileName = "zw1600.wav"; break;

default: FileName = "zw1000.wav"; break;

}

}

//------------------------------------------------------------------

// Ôóíêöèÿ óñòàíàâëèâàåò êîíòðîëüíóþ âåëè÷èíó - «ôëàã»

void SetFlagZw(int c) // 5

{

flag_zw = c;

}

//------------------------------------------------------------------

Ôóíêöèè 1...5 ñëóæàò äëÿ îáìåíà äàííûìè ìåæäó îñíîâíûì ïðèëîæåíèåì è
áèáëèîòåêîé. Ôóíêöèÿ 6, ñ êîòîðîé íà÷èíàåòñÿ ëèñòèíã 3.6, ìîæåò ñ÷èòàòüñÿ
îñíîâíîé â äàííîé DLL, ò. ê. èìåííî îíà âûïîëíÿåò ôóíêöèè ïåðåêîäèðîâàíèÿ
ñèìâîëà â êîä Ìîðçå è îðãàíèçóåò âûäà÷ó çâóêîâîãî ñèãíàëà.

Ëèñòèíã 3.6. Ïðîäîëæåíèå 2 ôàéëà CWfunc.cpp

//----------------------------------------------------------------

// Ôóíêöèÿ ïðåîáðàçîâàíèÿ áóêâåííîãî ñèìâîëà â êîä Ìîðçå

void TXsimwol(char simwol) // 6

{

int count;

UINT dd,bb;
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UINT ch_z;

int i;

int j;

UINT ch_i = simwol;

// const int AA = 44;

if(ch_i == 0x20) {Pauza(8); return;}

if(ch_i < 44 ) return;

if(ch_i < 127 ) {goto whod1;}

else{

for(j=0;j<=64;j++)

{

if(tab2[j] == ch_i)

{

ch_i = tab2[j + 64]; break;}

}

}

whod1:

i = ch_i - 44;

ch_z = tabl[i];

dd = 8;

kt: ch_z = ch_z<<1;

dd--;

bb = ch_z & 0x100;

if(dd == 0) goto wyh;

if(bb == 0) goto kt;

g: ch_z = ch_z<<1;

bb = ch_z & 0x100;

if(bb == 0) {count = 2; Zwuk(count); goto k2;}

count = 7;

Zwuk(count);

k2: count = 2;

Pauza(count);

dd--;

if(dd == 0) goto wyh1;

goto g;

wyh1: count = 4;

Pauza(count);

wyh:

return;

}

//--------------------------------------------------------------------

// Ôóíêöèÿ ñîçäàåò è âûäåðæèâàåò ïàóçó ìåæäó ïîñûëêàìè

void Pauza(int count) // 7

{

int j;

for(j=0; j<=count;j++) {

Sleep(skorost);

};

return;
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}

//--------------------------------------------------------------------

// Ôóíêöèÿ âûäàåò òåëåãðàôíóþ çâóêîâóþ ïîñûëêó

void Zwuk(int count) // 8

{

if(flag_zw == 1)

PlaySound(FileName.c_str(),NULL,SND_ASYNC);

else PlaySound(NULL,NULL,NULL);

for(int j=0;j<=count;j++) {

Sleep(skorost);

};

PlaySound(NULL,NULL,NULL);

return;

}

//-------------------------------------------------------

Äëÿ íîðìàëüíîé ðàáîòû ñîçäàâàåìîé íàìè áèáëèîòåêè íåîáõîäèìû äîïîëíèòå-
ëüíûå ôàéëû, â êîòîðûõ çàïèñàí ãàðìîíè÷åñêèé çâóê îïðåäåëåííîé ÷àñòîòû.
Ýòî ñäåëàíî òîëüêî äëÿ óïðîùåíèÿ èñõîäíûõ êîäîâ ïðîãðàììû, ò. å. äëÿ áîëåå
íàãëÿäíîãî îñâîåíèÿ ïðîèñõîäÿùèõ ïðîöåññîâ ñîçäàíèÿ òåëåãðàôíûõ çâóêîâûõ
ïîñûëîê. Ôàéëû ñ çàïèñàííûì â íèõ çâóêîì îïðåäåëåííîé ÷àñòîòû ìîæíî ñäå-
ëàòü ñàìîìó èëè âçÿòü â Èíòåðíåòå íà ìîåé WEB-ñòðàíèöå ïî àäðåñó:
http://ra3xb/narod.ru/.

Ñëåäóþùèì øàãîì íóæíî äîáàâèòü â èìåþùèéñÿ ôàéë CWfunc.h íåîáõîäèìûå
çàïèñè îáúÿâëåíèÿ êàæäîé èç ïðèìåíåííûõ â DLL ýêñïîðòèðóåìûõ ôóíêöèé.

Ïîñëå äîáàâëåíèÿ íóæíûõ çàïèñåé ôàéë áóäåò âûãëÿäåòü òî÷íî òàê, êàê íà ëèñ-
òèíãå 3.7.

Ëèñòèíã 3.7. Ôàéë CWfunc.h

//-----------------------------------------------------------------

#ifndef CWfuncH

#define CWfuncH

//-----------------------------------------------------------------

#include <windows.h>

#include <SysUtils.hpp>

//-----------------------------------------------------------------

extern "C" void __declspec(dllexport) Say(char *WhatToSay);

extern "C" void __declspec(dllexport) SetTXFrequency(int);

extern "C" void __declspec(dllexport) SetSkorost(int);

extern "C" void __declspec(dllexport) SetFlagZw(int);

extern "C" String __declspec(dllexport) GetVariant(void);

extern "C" void __declspec(dllexport) TXsimwol(char);

#endif

//------------------------------------------------------------------

Òàêèì îáðàçîì, âñå ôàéëû îêàçàëèñü ïîäãîòîâëåííûìè ê êîìïèëÿöèè, íî íóæíî
âûïîëíèòü åùå îäíî äåéñòâèå. Âûáèðàåì â ãëàâíîì ìåíþ ïóíêòû Projrct�Op-
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tijns�Lincer. Íà ýòîé ñòðàíèöå ñëåäóåò óáåäèòüñÿ, ÷òî âêëþ÷åí èíäèêàòîð
îïöèè Generate import library (ñì. ðèñ. 3.3).

Ýòîò èíäèêàòîð îáåñïå÷èâàåò ïðè ñîçäàíèè DLL àâòîìàòè÷åñêóþ ãåíåðàöèþ (ñî-
çäàíèå) âñïîìîãàòåëüíîãî ôàéëà ñ ðàñøèðåíèåì .lib, êîòîðûé íåîáõîäèì äëÿ
ñòàòè÷åñêîãî ïðèñîåäèíåíèÿ DLL ê ïðîåêòàì ïðèëîæåíèé.

Ïîñëåäíèé ýòàï: âûáèðàåì â ìåíþ Project�Build CWcore. Â ðåçóëüòàòå ïî-
ëó÷àåì â çàäàííîé äèðåêòîðèè äâà ôàéëà: âûïîëíÿåìûé ôàéë CWcore1.dll è
ôàéë áèáëèîòåêè CWcore1.lib.

Î ôàéëå áèáëèîòåêè *.lib

Ôàéë ñ ðàñøèðåíèåì .lib íåîáõîäèì äëÿ ñòàòè÷åñêîãî ñâÿçûâàíèÿ âûïîëíÿåìîãî
ôàéëà è îñíîâíîãî ïðèëîæåíèÿ. Ýòîò ôàéë äîëæåí áûòü îáÿçàòåëüíî âêëþ÷åí â ñî-
ñòàâ ïðîåêòà îñíîâíîãî ïðèëîæåíèÿ. Äåëàåòñÿ ýòà ïðîöåäóðà ñëåäóþùèì îáðàçîì:

� Ôàéë c ðàñøèðåíèåì .dll (â íàøåì ñëó÷àå ýòî CWcore1.dll) è ôàéë ñ ðàñøè-
ðåíèåì .lib (â íàøåì ñëó÷àå ýòî ôàéë CWcore1.lib) êîïèðóþòñÿ â äèðåêòî-
ðèþ, â êîòîðîé íàõîäÿòñÿ âñå ôàéëû ïðîåêòà îñíîâíîãî ïðèëîæåíèÿ.

� Â ãëàâíîì ìåíþ âûáèðàþòñÿ ïóíêòû Project�Add to Project. Â ïîÿâèâ-
øåìñÿ äèàëîãîâîì îêíå Add to project (ñì. ðèñ. 3.4) â ñàìîì íèæíåì ïîëå
âûáîðà «Òèï ôàéëà» âûáèðàåì Library file [*.lib]. Â ãëàâíîì îêíå ïîÿâëÿ-
åòñÿ íàçâàíèå ôàéëà áèáëèîòåêè (â íàøåì ñëó÷àå — CWcore1). Ùåëêàåì íà
íàçâàíèè ýòîãî ôàéëà ìûøêîé, çàòåì íàæèìàåì êëàâèøó Îòêðûòü. Áèáëèî-
òåêà ñâÿçàíà ñ îñíîâíûì ïðèëîæåíèåì.
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Èíîãäà ìîæåò ïîëó÷èòüñÿ òàê, ÷òî ó âàñ èìååòñÿ òîëüêî ôàéë *.dll. Â òàêîì ñëó÷àå ñî-
çäàòü ôàéë *.lib ìîæíî ñ ïîìîùüþ óòèëèòû IMPLIB, èìåþùåéñÿ â ñîñòàâå C++ Builder.
Â ýòîì ñëó÷àå óòèëèòà çàïóñêàåòñÿ èç êîìàíäíîé ñòðîêè ñëåäóþùèì îáðàçîì: IMPLIB
<èìÿ ôàéëà>.lib <èìÿ ôàéëà>.dll.

Òåñòèðóåì ñîçäàííóþ DLL

Óáåäèòüñÿ â ðàáîòîñïîñîáíîñòè ñîçäàííîé íàìè CWcore.dll ìîæíî ïóòåì ñîçäà-
íèÿ î÷åíü ïðîñòîé âñïîìîãàòåëüíîé ïðîãðàììû TestCWcore.

Êàê îáû÷íî, ñîçäàåì äëÿ íîâîãî ïðîåêòà äèðåêòîðèþ, íàïðèìåð, d:\TestCWco-
re\, ñîçäàåì îïèñàííûì ìíîãîêðàòíî ñïîñîáîì â ýòîé äèðåêòîðèè ïðîåêò íîâî-
ãî ïðèëîæåíèÿ TestCWcore. Êîïèðóåì â ýòó äèðåêòîðèþ ôàéëû CWcore1.dll è
CWcore1.lib. Êîìàíäîé Add to Project ïîäêëþ÷àåì ôàéë CWcore.lib ê ïðîåêòó
îñíîâíîãî ïðèëîæåíèÿ.

Íà ôîðìó íîâîãî ïðîåêòà óñòàíàâëèâàåì êîìïîíåíòû â ñîîòâåòñòâèè ñ ðèñ. 3.5.
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Íà ôîðìó óñòàíàâëèâàþòñÿ ïðîñòåéøèå êîìïîíåíòû òèïà Label è Button, òàê
÷òî íèêàêèõ òðóäíîñòåé ñ èõ óñòàíîâêîé áûòü íå äîëæíî.

Íèæå, â ëèñòèíãå 3.8, ïðèâåäåíî ñîäåðæàíèå ôàéëà TestCWcore.cpp.

Ëèñòèíã 3.8. Ôàéë TestCWcore.cpp

//--------------------------------------------------------------------

#include <vcl.h>

#pragma hdrstop

#include <mmsystem.h>;

#include "TestCWcore.h"

//--------------------------------------------------------------------

#pragma package(smart_init)

#pragma resource "*.dfm"

TForm1 *Form1;

// Íèæå äàíû îáúÿâëåíèÿ ôóíêöèé äëÿ èìïîðòà èç áèáëèîòåêè

extern "C" __declspec(dllimport) void Say(String);

extern "C" __declspec(dllimport) String GetVariant(void);

extern "C" __declspec(dllimport) void SetSkorost(int);

extern "C" __declspec(dllimport) void SetTXFrequency(int);

extern "C" __declspec(dllimport) void SetFlagZw(int);

extern "C" __declspec(dllimport) void TXsimwol(char);

int skorost, ton; // Çäåñü è íèæå äàíû îáúÿâëåíèÿ ïåðåìåííûõ âåëè÷èí

int flag_zw;

void Say(String); // Îáúÿâëåíèå ôóíêöèé

void Sound(int);

//--------------------------------------------------------------------

// ôóíêöèÿ îïèñàíèÿ ôîðìû

__fastcall TForm1::TForm1(TComponent* Owner) // 1

: TForm(Owner)

{

Caption="Ïðîâåðêà CWcore1.dll";

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè «Âûõîä»

void __fastcall TForm1::Button1Click(TObject *Sender) // 2

{

Close();

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 1

void __fastcall TForm1::Button2Click(TObject *Sender) // 3

{

String s;

Say("Ïðèâåò, çäåñü DLL!");

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 2
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void __fastcall TForm1::Button3Click(TObject *Sender) // 4

{

String s;

s = GetVariant();

Label1->Caption ="CWcore1 var."+s;

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 3

void __fastcall TForm1::Button4Click(TObject *Sender) // 5

{

skorost = 40;

Label1->Caption ="Ñåé÷àñ äëèòåëüíîñòü = "+IntToStr(skorost);

SetSkorost(skorost);

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 5

void __fastcall TForm1::Button6Click(TObject *Sender) // 6

{

char sim = '7';

TXsimwol(sim);

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 4

void __fastcall TForm1::Button5Click(TObject *Sender) // 7

{

skorost = 20;

Label1->Caption ="Ñåé÷àñ äëèòåëüíîñòü = "+IntToStr(skorost);

SetSkorost(skorost);

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 6

void __fastcall TForm1::Button7Click(TObject *Sender) // 8

{

ton = 800;

SetTXFrequency(ton);

Label1->Caption ="Ñåé÷àñ ÷àñòîòà = "+IntToStr(ton)+" Ãåðö";

}

//--------------------------------------------------------------------

// Ôóíêöèÿ îòêëèêà íà íàæàòèå êëàâèøè Òåñò 7

void __fastcall TForm1::Button8Click(TObject *Sender) // 9

{

ton = 1200;

SetTXFrequency(ton);

Label1->Caption ="Ñåé÷àñ ÷àñòîòà = "+IntToStr(ton)+" Ãåðö";

}

//--------------------------------------------------------------------

Äóìàþ, ÷òî íåò íåîáõîäèìîñòè áîëåå ïîäðîáíî ðàñïèñûâàòü âõîäÿùèå â ôàéë
ôóíêöèè.
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Íåñêîëüêî ñëîâ î òîì, êàê ñëåäóåò ïðîâîäèòü òåñò.

� Ïîñëå íàæàòèÿ íà êëàâèøó Òåñò 1 íà ýêðàíå äîëæíî ïîÿâèòüñÿ èíôîðìàöè-
îííîå îêíî. Ýòî óæå ãîâîðèò î òîì, ÷òî áèáëèîòåêà ïîäêëþ÷åíà ê ïðîãðàììå
ïðîâåðêè.

� Êëàâèøà Òåñò 2 âûçûâàåò íà ýêðàí íîìåð äåéñòâóþùåé âåðñèè áèáëèîòåêè.
� Çàòåì íóæíî êëàâèøàìè Òåñò 6 è Òåñò 7 ïîî÷åðåäíî çàäàâàòü ðàáî÷óþ ÷àñ-

òîòó, à êëàâèøåé Òåñò 5 ïðîâåðÿòü çâó÷àíèå òåëåãðàôíîé öèôðû '7' ïðè òîé
è äðóãîé ÷àñòîòàõ.

� Ïðàêòè÷åñêè òàê æå ïðîâåðÿåòñÿ ðàáîòà ôóíêöèé, ðåãóëèðóþùèõ äëèòåëüíî-
ñòè çâó÷àíèÿ öèôðû '7'.

Íàäåþñü, ÷òî ó âàñ âñå ïîëó÷èòñÿ ñ ïåðâîãî æå ðàçà. Íå çàáóäüòå î òîì, ÷òî â
äèðåêòîðèè ïðèëîæåíèÿ äîëæíû íàõîäèòüñÿ ôàéëû ñ çàïèñàííûìè â íèõ çâóêî-
âûìè ñèãíàëàìè îïðåäåëåííîé ÷àñòîòû. Â äàííîì ñëó÷àå äîñòàòî÷íî áóäåò äâóõ
ôàéëîâ — ôàéëà zw800.wav è ôàéëà zw1200.wav. Ôàéëû íóæíî ëèáî ñäå-
ëàòü ñàìîìó, ëèáî âçÿòü â Èíòåðíåòå íà ìîåé ñòðàíè÷êå. Áåç ýòèõ ôàéëîâ òåëå-
ãðàô çâó÷àòü íå áóäåò!

Ïðèëîæåíèå èñïîëüçóåò DLL

Â öåëÿõ çàêðåïëåíèÿ ïðåäñòàâëåííîãî â ýòîé ãëàâå ìàòåðèàëà, â ýòîì ðàçäåëå
ñîçäàäèì ïðîñòîå Windows-ïðèëîæåíèå, êîòîðîå áóäåò èñïîëüçîâàòü ñîçäàííóþ
íàìè ðàíåå ïîäêëþ÷àåìóþ áèáëèîòåêó CWcore1.dll.

Ïðåäëàãàåìîå ìíîþ ïðèëîæåíèå ïðåäñòàâëÿåò ñîáîé ïðîñòîé òðåíàæåð äëÿ ñà-
ìîñòîÿòåëüíîãî èçó÷åíèÿ ïðèåìà òåëåãðàôíûõ ñèãíàëîâ êîäà Ìîðçå íà ñëóõ.
Íàçîâåì ýòó ïðîãðàììó WinCW1, ÷òî äîëæíî îáîçíà÷àòü «Òåëåãðàô (CW1) äëÿ
Windows».

Íà÷èíàåì, êàê îáû÷íî, ñ ñîçäàíèè äèðåêòîðèè, íàïðèìåð, D:\WinCW1\. Â
ýòîé äèðåêòîðèè ñîçäàåì ïðîåêò ïðèëîæåíèÿ WinCW1. Âñå ýòè ïðîöåäóðû
âàì óæå õîðîøî çíàêîìû, à åñëè êòî-òî çàïàìÿòîâàë, òî îáðàòèòåñü ê ìîìåíòàì
ñîçäàíèÿ ïðîåêòîâ â ïðåäûäóùèõ ïðîåêòàõ.

Íå çàáóäüòå â ýòó äèðåêòîðèþ ñêîïèðîâàòü ôàéëû CWcore1.dll è CWcore1.lib,
à òàêæå ôàéëû ñ çàïèñàííûìè çâóêîâûìè ñèãíàëàìè — ôàéëû zw800.wav,
zw1000.wav, zw1200.wav è äðóãèå àíàëîãè÷íûå. Âïîëíå âîçìîæíî, ÷òî âû çà-
õîòèòå îáîéòèñü òîëüêî îäíèì èëè äâóìÿ çâóêîâûìè ôàéëàìè.

Ïîäêëþ÷èòå ê ïðîåêòó ôàéë CWcore1.lib, êîòîðûé ñâÿçûâàåò ïðèëîæåíèå ñ
áèáëèîòåêîé, ïîñðåäñòâîì âûáîðà ïóíêòîâ ìåíþ Add to Project.

Íà÷íåì ñ ñîçäàíèÿ ôîðìû è åå çàïîëíåíèÿ êîìïîíåíòàìè. Íà ðèñ. 3.6 ïðåäñòàâ-
ëåí ïðåäëàãàåìûé âàðèàíò ôîðìû.

Íîâûìè êîìïîíåíòàìè, íå âñòðå÷àâøèìèñÿ â ïðåæíèõ ïðîåêòàõ, ÿâëÿåþòñÿ äëÿ
âàñ óñòàíîâëåííûå òðè êîìïîíåíòà âûáîðà èç ñïèñêà — êîìïîíåíòû ComboBox.
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Îäèí èç ýòèõ êîìïîíåíòîâ ñëóæèò äëÿ âûáîðà ÷àñòîòû ãåíåðèðóåìîãî çâóêîâîãî
ñèãíàëà, âòîðîé äëÿ âûáîðà ñêîðîñòè ïåðåäà÷è, òðåòèé — äëÿ âûáîðà îïðåäåëåí-
íîãî òåêñòà. Êðàòêîå îïèñàíèå ýòîãî êîìïîíåíòà ìîæåòå íàéòè â ãëàâå 1 ýòîé
êíèãè.

Ïîñëå óñòàíîâêè êîìïîíåíòà ComboBox íà ôîðìó íåîáõîäèìî â ñâîéñòâàõ ýòî-
ãî êîìïîíåíòà âûáðàòü ñòðîêó Items è ùåëêíóòü íà ðàñïîëîæåííîì ñïðàâà
êâàäðàòèêå. Ïîÿâëÿåòñÿ îêíî String List Editor — ðåäàêòîð ïåðå÷íÿ ñòðîê
(ñì. ðèñ. 3.7).

Âíà÷àëå òåêñòîâîå îêíî ïóñòîå, êóðñîð íàõîäèòñÿ â ëåâîì âåðõíåì óãëó. Ïå÷à-
òàåì òåêñò ïåðâîé ñòðîêè è íàæèìàåì êëàâèøó <Enter> äëÿ ïåðåâîäà ñòðîêè.
Çàòåì òàêèì æå îáðàçîì ïå÷àòàåì ïîñëåäóþùèå ñòðîêè. Â çàêëþ÷åíèå ùåëêàåì
íà OK. Ñâîéñòâî ItemIndex îñòàâëÿåì ðàâíûì –1.

Òî÷íî òàêèì æå îáðàçîì îôîðìëÿåì ïåðå÷íè âûáèðàåìûõ ñòðîê è â îñòàâøèõñÿ
äâóõ êîìïîíåíòàõ ComboBox.

Äàâàéòå ñíà÷àëà ïîñìîòðèì ôàéë WinCW.h, ÷òîáû ïîçíàêîìèòüñÿ ñ íàçâàíèÿìè
ïðèìåíåííûõ êîìïîíåíòîâ è èñïîëüçîâàííûõ â ïðîãðàììå ôóíêöèé.
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Ëèñòèíã 3.9. Ôàéë WinCW.h

//--------------------------------------------------------------------

#ifndef WinCWH

#define WinCWH

//

#include <Classes.hpp>

#include <Controls.hpp>

#include <StdCtrls.hpp>

#include <Forms.hpp>

#include <Buttons.hpp>

//--------------------------------------------------------------------

class TForm1 : public TForm

{

__published: // IDE-managed Components

TMemo *TxBuf;

TButton *Button1;

TComboBox *ComboBox1;

TSpeedButton *SpeedButton1;

TComboBox *ComboBox2;

TComboBox *ComboBox3;

TLabel *Label1;

TLabel *Label2;

TLabel *Label3;

TButton *Button2;

TLabel *Label4;

void __fastcall SpeedButton1Click(TObject *Sender);

void __fastcall TxBufKeyPress(TObject *Sender, char &Key);

void __fastcall Button1Click(TObject *Sender);

void __fastcall ComboBox2Change(TObject *Sender);

void __fastcall ComboBox3Change(TObject *Sender);

void __fastcall ComboBox1Change(TObject *Sender);

void __fastcall Button2Click(TObject *Sender);

private: // User declarations

public:
// User declarations

__fastcall TForm1(TComponent* Owner);

};

//--------------------------------------------------------------------

extern PACKAGE TForm1 *Form1;

//--------------------------------------------------------------------

#endif

//--------------------------------------------------------------------

Ìíå äóìàåòñÿ, ÷òî íå ñòîèò êîììåíòèðîâàòü ïðèâåäåííûé ëèñòèíã. Âû óæå èìå-
åòå îïûò ðàññìîòðåíèÿ ïîäîáíûõ ôàéëîâ èç ðàíåå ðàññìîòðåííûõ ïðîåêòîâ.
Ñëåäóåò îòìåòèòü òîëüêî òîò ôàêò, ÷òî ôàéë ïîëíîñòüþ ñãåíåðèðîâàí ïðîãðàì-
ìîé è äîáàâëÿòü â íåãî ÷òî-ëèáî îò ñåáÿ ïîêà íå ñòîèò.

Äàëåå, â ëèñòèíãå 3.10, ïðèâåäåí òåêñò ôàéëà WinCW.cpp.
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Ëèñòèíã 3.10. Ôàéë WinCW.cpp

//--------------------------------------------------------------------

#include <vcl.h>

#pragma hdrstop

#include <mmsystem.h>

#include "WinCW.h"

//--------------------------------------------------------------------

#pragma package(smart_init)

#pragma resource "*.dfm"

TForm1 *Form1;

extern "C" __declspec(dllimport) void Say(String);

extern "C" __declspec(dllimport) String GetVariant(void);

extern "C" __declspec(dllimport) void SetSkorost(int);

extern "C" __declspec(dllimport) void SetTXFrequency(int);

extern "C" __declspec(dllimport) void SetFlagZw(int);

extern "C" __declspec(dllimport) void TXsimwol(char);

char chz;

int skorost, ton;

int flag_zw;

void Sound(int); // ôóíêöèÿ äîáàâëåíà àâòîðîì

void SimTX(char); // ôóíêöèÿ äîáàâëåíà àâòîðîì

void ClearBuf1(void); // ôóíêöèÿ äîáàâëåíà àâòîðîì

String FileName;

String TextName;

char buff1[4000];

//--------------------------------------------------------------------

Â íà÷àëå ëèñòèíãà 3.10 âûïîëíåíî, êàê îáû÷íî, ïîäêëþ÷åíèå íåîáõîäèìûõ çàãî-
ëîâî÷íûõ ôàéëîâ. Ñòðîêà TForm1 *Form1; ïðåäñòàâëÿåò ñîáîé îáúÿâëåíèå
ôîðìû Form1. Äàëåå èäóò ñòðîêè, â êîòîðûõ âûïîëíÿåòñÿ îáúÿâëåíèå ôóíêöèé,
èìïîðòèðóåìûõ èç ïîäêëþ÷àåìîé áèáëèîòåêè. Ñòðîêà îáúÿâëåíèÿ âûãëÿäèò òàê:

extern "C" __declspec(dllimport) String GetVariant(void);

Â ýòîé ñòðîêå îáúÿâëÿåòñÿ ôóíêöèÿ GetVariant(), ïðåäíàçíà÷åííàÿ äëÿ ïîëó-
÷åíèÿ îò áèáëèîòåêè ñâåäåíèé îá âàðèàíòå èñïîëíåíèÿ äàííîé âåðñèè áèáëèî-
òåêè. Åñëè âû ïîìíèòå, òî â ñàìîé ïîäêëþ÷àåìîé áèáëèîòåêå ýòà ôóíêöèÿ îáú-
ÿâëÿëàñü êàê ýêñïîðòèðóåìàÿ è èìåëà âèä:

extern "C" __declspec(dllexport) String GetVariant(void);

Ïîäîáíûå îáúÿâëåíèÿ äàþò âîçìîæíîñòü ÷åòêîãî âûïîëíåíèÿ ôóíêöèè.

Äàëåå, äî êîíöà ëèñòèíãà, èäóò îáû÷íûå îáúÿâëåíèÿ ãëîáàëüíûõ ïåðåìåííûõ
âåëè÷èí, à òàêæå ôóíêöèé, ðàçðàáîòàííûõ àâòîðîì è âñòàâëåííûõ â ýòîò ôàéë.

Ëèñòèíã 3.11 íà÷èíàåòñÿ ñ ôóíêöèè îïèñàíèÿ ôîðìû. Â òåëî ýòîé ôóíêöèè äî-
áàâëåíà ñòðîêà, óñòàíàâëèâàþùàÿ çàãîëîâîê äëÿ ãëàâíîãî îêíà ïðîãðàììû, è
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