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1 Ïîñòàíîâêà çàäà÷è

Áàçà äàííûõ ïðåäíàçíà÷åíà äëÿ èíôîðìàöèîííîé ïîääåðæêè äåÿòåëüíîñòè ìåíåäæåðà ïî ïðî-

äàæàì íà ìåáåëüíîì ïðîèçâîäñòâå. Â áàçå äàííûõ õðàíÿòñÿ ñâåäåíèÿ î ïðîäóêöèè, çàêàçàõ, çà-

êàç÷èêàõ, à òàêæå ãðàôèê îòãðóçêè çàêàçîâ.

Êàæäûé çàêàç ìîæåò âêëþ÷àòü íåñêîëüêî âèäîâ ïðîäóêöèè (íàïðèìåð, äâà êðåñëà è îäèí

äèâàí). Êðîìå òîãî, äëÿ çàêàçà ó÷èòûâàåòñÿ ñëåäóþùàÿ èíôîðìàöèÿ: îòâåòñòâåííûé ìåíåäæåð,

äàòà ïðèåìà, íîìåð çàêàçà, ñóììà çàêàçà, ñóììà ñî ñêèäêîé, äàòà ïëàíèðóåìîãî çàâåðøåíèÿ, äàòà

ôàêòè÷åñêîãî çàâåðøåíèÿ, äàòà îòãðóçêè è äàííûå î çàêàç÷èêå.

Ñîõðàíÿåìàÿ èíôîðìàöèÿ î çàêàç÷èêàõ âêëþ÷àåò íàèìåíîâàíèå çàêàç÷èêà (Ô.È.Î. ôèçè÷å-

ñêîãî ëèöà èëè íàçâàíèå þðèäè÷åñêîãî), âèä çàêàç÷èêà (ôèçè÷åñêîå ëèöî/þðèäè÷åñêîå ëèöî),

àäðåñ, òåëåôîí, ôàêñ, e-mail. Åñëè çàêàç÷èê ÿâëÿåòñÿ þðèäè÷åñêèì ëèöîì è îñóùåñòâëÿåò îïëàòó

ïî áåçíàëè÷íîìó ðàñ÷åòó, òî óêàçûâàåòñÿ: áàíê, ñ÷åò, ÁÈÊ, ÈÍÍ, ÎÊÎÍÕ, ÎÊÏÎ. Óêàçûâàåòñÿ

òàêæå èíôîðìàöèÿ î ãîðîäå è ðàéîíå (òîëüêî ïî Ñàíêò-Ïåòåðáóðãó).

Äëÿ êàæäîãî çàêàçà ó÷èòûâàåòñÿ ïóíêò äîñòàâêè: çîíà ðàñïîëîæåíèÿ, àäðåñ, ýòàæ, ïîìåòêà î

íàëè÷èè ëèôòà, íîìåð è êîä ïàðàäíîé.

Â áàçå äàííûõ ñîäåðæèòñÿ è îñíîâíàÿ èíôîðìàöèÿ î ïðîäàâàåìîé ïðîäóêöèè: íàèìåíîâàíèå,

ïðîèçâîäñòâåííàÿ öåíà, öåíà äëÿ ïðîäàæè.

Íàêîíåö, êàëåíäàðü îòãðóçîê ñîäåðæèò èíôîðìàöèþ îá îòãðóçêå ñ óêàçàíèåì òðàíñïîðòíîãî

ñðåäñòâà, ýêñïåäèòîðà, îòâåòñòâåííîãî çà îòãðóçêó, ïëàíèðóåìîé äàòû îòãðóçêè, âðåìåíè, ñòàòóñå

ðåçóëüòàòà (ïðîèçâåäåíà/íå ïðîèçâåäåíà).

2 Ïåðâè÷íàÿ ñòðóêòóðà áàçû äàííûõ

Íà ðèñóíêå 1 ïîêàçàíà ïåðâîíà÷àëüíàÿ ñòðóêòóðà áàçû äàííûõ, ïîëó÷åííàÿ ìåòîäîì îáðàò-

íîãî ïðîåêòèðîâàíèÿ â ERwin.

Îòìåòèì íåêîòîðûå íåäîñòàòêè ñóùåñòâóþùåé áàçû äàííûõ:

• Â çàêàçå ìîæåò áûòü íå áîëüøå ÷åòûðåõ ïîçèöèé. Åñëè ïîçèöèé ìåíüøå, â êëèåíòñêîì

ïðèëîæåíèè âñå ðàâíî ïðèäåòñÿ ïðîâåðÿòü âñå ÷åòûðå ïîëÿ.

• Ïðîäóêò èäåíòèôèöèðóåòñÿ ïî íàçâàíèþ, ýòî íå ïîçâîëÿåò ââåñòè â áàçó ïðîäóêöèþ ñ îäè-

íàêîâûìè íàçâàíèÿìè, íî ðàçíûìè àðòèêóëàìè (íàïð. ðàçíûé öâåò, ïàðòèÿ). Òàê æå ýòî

âåäåò ê óâåëè÷åíèþ ðàçìåðîâ èíäåêñà è çàìåäëåíèþ âûïîëíåíèÿ îïåðàöèé ñ áàçîé äàííûõ.

• Êîíòðîëü çà ïðàâèëüíîñòüþ äàííûõ (ýëåêòðîïî÷òà, íîìåðà òåëåôîíîâ, àäðåñ, ñòîèìîñòü)

äîëæåí îñóùåñòâëÿòüñÿ ïðèëîæåíèåì.

• Ìåíåäæåð, ýêñïåäèòîð è òðàíñïîðòíûå ñðåäñòâà ïðåäñòàâëåíû îáû÷íûìè ñòðîêàìè, ÷òî íå

ïîçâîëÿåò õðàíèòü äîïîëíèòåëüíûå äàííûå î íèõ è âåäåò ê àíîìàëèÿì.

Èç âûøåïåðå÷èñëåííûõ íåäîñòàòêîâ, ìîæíî ñäåëàòü âûâîä, ÷òî áàçà íóæäàåòñÿ â ïåðåïðîåê-

òèðîâàíèè.
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Ðèñ. 1. ER äèàãðàììà. Ïåðâè÷íàÿ ñòðóêòóðà áàçû äàííûõ.
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3 Ïðîåêòèðîâàíèå áàçû äàííûõ

Â äàííîì ðàçäåëå ðàññìàòðèâàåòñÿ îñíîâíàÿ ÷àñòü êóðñîâîé ðàáîòû � ïðîåêòèðîâàíèå áàçû

äàííûõ.

Ïîñòåïåííî áóäóò îïèñàíû âñå ýòàïû ïðîåêòèðîâàíèÿ, íà÷èíàÿ ñ ìîäåëè ïðåäìåòíîé îáëàñòè

è çàêàí÷èâàÿ êîíêðåòíîé ðåàëèçàöèåé íà ÑÓÄÁ Firebird.

3.1 Ïðîåêòèðîâàíèå ìîäåëè ïðåäìåòíîé îáëàñòè ñ èñïîëüçîâàíèåì UML

Â ðàññìàòðèâàåìîé ïðåäìåòíîé îáëàñòè ìû ìîæåì âûäåëèòü ñëåäóþùèå îáúåêòû:

• ïðîäóêò;

• çàêàç;

• çàêàç÷èê;

• îòãðóçêà.

Ðàññìîòðèì êàæäûé îáúåêò â îòäåëüíîñòè.

3.1.1 Ïðîäóêò

Îáúåêò ïðîäóêò îáëàäàåò ñëåäóþùèìè àòðèáóòàìè:

• íàçâàíèå;

• ñåáåñòîèìîñòü;

• öåíà äëÿ ïðîäàæè.

Ìîæíî îáðàòèòü âíèìàíèå íà äâà àòðèáóòà ñåáåñòîèìîñòè è öåíû. Äëÿ íèõ íå î÷åíü ïîäõîäÿò

öåëî÷èñëåííûå òèïû äàííûõ (öåíû íå ìîãóò áûòü îòðèöàòåëüíûìè, íóëåâûìè, äëÿ ðàáîòû ñ

êîïåéêàìè ïðèäåòñÿ äåëèòü öåíû â êëèåíòñêîì ïðèëîæåíèè íà 100), êàê è íå ïîäõîäÿò äðîáíûå

òèïû (îòðèöàòåëüíûå è íóëåâûå öåíû, èçáûòî÷íàÿ òî÷íîñòü, íåðàâíîìåðíîñòü ðàçðÿäíîé ñåòêè).

Ïðåäïîëàãàÿ, ÷òî ïðåäïðèÿòèå èñïîëüçóåò ðóáëåâûå öåíû è íå òîðãóåò ýêñêëþçèâíîé ìåáåëüþ

ìû ìîæåì ââåñòè äîïîëíèòåëüíûé òèï äàííûõ Money. Îí äîëæåí èìåòü äâà äðîáíûõ ðàçðÿäà è

íåäîïóñêàòü ÷èñåë ìåíüøèõ èëè ðàâíûõ íóëþ è áîëüøèõ ìèëëèîíà.

Îáúåêò ïðîäóêò àññîöèàòèâíî ñâÿçàí ñ çàêàçîì, ïðè÷åì íå âñå ïðîäóêòû ìîãóò ñîñòîÿòü â

çàêàçàõ.

3.1.2 Çàêàç

Àòðèáóòû çàêàçà:

• ìåíåäæåð;

• ñòîèìîñòü;
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• ñòîèìîñòü ñî ñêèäêîé;

• äàòà ïðèåìà;

• äàòà ïëàíèðóåìîãî çàâåðøåíèÿ;

• äàòà ôàêòè÷åñêîãî çàâåðøåíèÿ.

Äëÿ ñòîèìîñòåé ïðèìåíèì îïèñàííûé íàìè âûøå òèï äàííûé Money.

Ó÷èòûâàÿ, ÷òî ìû áóäåì èìåòü äåëî ñ ýêñïåäèòîðàìè è âîäèòåëÿìè, ñòîèò óáðàòü àòðèáóò

ìåíåäæåð è ââåñòè íîâûé îáúåêò ñîòðóäíèê. Ìåæäó çàêàçîì è ñîòðóäíèêîì áóäåò àññîöèàòèâíàÿ

ñâÿçü, ïðè÷åì ó çàêàçà ìîæåò áûòü òîëüêî îäèí ìåíåäæåð.

Îáúåêò çàêàç àññîöèàòèâíî ñâÿçàí ñ îáúåêòîì ïðîäóêò, ïðè÷åì â çàêàçå ìîæåò áûòü îäèí

èëè íåñêîëüêî ïðîäóêòîâ; ñ çàêàç÷èêîì, ïðè÷åì ó çàêàçà ìîæåò áûòü âñåãî îäèí çàêàç÷èê; ñ

îòãðóçêîé, ïðè÷åì ó çàêàçà îòãðóçêà ìîæåò îòñóòñòâîâàòü (êëèåíò çàáèðàåò ìåáåëü ñàì).

3.1.3 Çàêàç÷èê

Àòðèáóòû çàêàç÷èêà:

• èìÿ ôèçè÷åñêîãî ëèöà èëè îòâåòñòâåííîãî ñîòðóäíèêà þðèäè÷åñêîãî ëèöà;

• íàçâàíèå þðèäè÷åñêîãî ëèöà;

• âèä çàêàç÷èêà (ôèçè÷åñêîå/þðèäè÷åñêîå);

• àäðåñ;

• òåëåôîí;

• ôàêñ;

• e-mail;

• äàííûå î áåçíàëè÷íîì ðàñ÷åòå.

Äëÿ òåëåôîíà è ôàêñà ââåäåì íîâûé òèï äàííûõ òåëåôîííûé íîìåð, êîòîðûé ìîæåò áûòü

ïðåäñòàâëåí â äâóõ âàðèàíòàõ ñ êîäîì èëè ïðÿìîé.

Äëÿ e-mail ââåäåì íîâûé òèï äàííûõ ñîñòîÿùèé èç èìåíè ïîëüçîâàòåëÿ è äîìåíà.

Äëÿ àäðåñà òàêæå ââåäåì ñîîòâåòñòâóþùèé òèï äàííûõ.

Èç îáúåêòà çàêàç÷èê ìîæíî âûäåëèòü äâà îáúåêòà þðèäè÷åñêîå è ôèçè÷åñêîå ëèöî, ïîòîìêîâ

îáúåêòà çàêàç÷èê, òîãäà â ðîäèòåëüñêîì îáúåêòå îñòàíóòñÿ ñëåäóþùèå àòðèáóòû:

• àäðåñ;

• òåëåôîí;

• ôàêñ;

• e-mail.

Çàêàç÷èê àññîöèàòèâíî ñâÿçàí ñ îáúåêòîì çàêàç, ïðè÷åì ó çàêàç÷èêà íà äàííûì ìîìåíò ìîæåò

íå áûòü çàêàçîâ.
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3.1.4 Ôèçè÷åñêîå ëèöî

Àòðèáóòû:

• èìÿ;

• îò÷åñòâî;

• ôàìèëèÿ.

3.1.5 Þðèäè÷åñêîå ëèöî

Ó îáúåêòà þðèäè÷åñêîå ëèöî îñòàåòñÿ òîëüêî îäèí àòðèáóò � íàçâàíèå.

Äàííûå î áåçíàëè÷íîì ðàñ÷åòå ñòîèò âûäåëèòü â îòäåëüíóþ ñóùíîñòü, ïðèíèìàÿ âî âíèìàíèå

òîò ôàêò, ÷òî ó ôèðìû ìîæåò áûòü íåñêîëüêî ñ÷åòîâ èëè âîâñå èõ íå áûòü (îïëàòà íàëè÷íûìè).

3.1.6 Îòãðóçêà

Àòðèáóòû îòãðóçêè:

• ïëàíèðóåìàÿ äàòà;

• ïëàíèðóåìîå âðåìÿ;

• ýêñïåäèòîð;

• òðàíñïîðòíîå ñðåäñòâî;

• ñòàòóñ ðåçóëüòàòà.

Ó÷èòûâàÿ ,ðàññìàòðèâàåìûé âûøå îáúåêò ñîòðóäíèê, óáèðàåì àòðèáóò ýêñïåäèòîð è ââîäèì

àññîöèàòèâíóþ ñâÿçü, ó÷èòûâàÿ ÷òî ó îòðóçêè ìîæåò áûòü âñåãî îäèí ýêñïåäèòîð.

Âìåñòî àòðèáóòà òðàíñïîðòíîå ñðåäñòâî ââåäåì îáúåêò òðàíñïîðòíîå ñðåäñòâî, äëÿ õðàíåíèÿ

äîïîëíèòåëüíîé èíôîðìàöèè è óñòðàíåíèÿ àíîìàëèé.

3.1.7 Òðàíñïîðòíîå ñðåäñòâî

Àòðèáóòû òðàíñïîðòíîãî ñðåäñòâà:

• òèï;

• ðåãèñòðàöèîííûé íîìåð;

• âîäèòåëü.

Àòðèáóò âîäèòåëü çàìåíèì íà àññîöèàòèâíóþ ñâÿçü ñ îáúåêòîì ñîòðóäíèê, ïðè÷åì ó òðàíñ-

ïîðòíîãî ñðåäñòâà ìîæåò áûòü òîëüêî îäèí âîäèòåëü.
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3.1.8 Ñîòðóäíèê

Àòðèáóòû îáúåêòà ñîòðóäíèê:

• èìÿ;

• ôàìèëèÿ;

• äàòà ðîæäåíèÿ;

• íîìåð ïàññïîðòà;

• äîëæíîñòü;

• òåëåôîí.

Îáúåêò ñîòðóäíèê èìååò àññîöèàòèâíûå ñâÿçè ñ çàêàçîì (ðîëü ìåíåäæåð), ñ îòãðóçêîé (ðîëü

ýêñïåäèòîð) è ñ òðàíñïîðòíûì ñðåäñòâîì (ðîëü âîäèòåëü).

Äëÿ àòðèáóòà äîëæíîñòü ñòîèëî áû ââåñòè îòäåëüíûé îáúåêò, íî â ðàìêàõ êóðñîâîé ðàáîòû

ìû ýòîãî äåëàòü íå áóäåì.

3.1.9 UML äèàãðàììà
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Ðèñ. 2. UML äèàãðàììà. Ìîäåëü ïðåäìåòíîé îáëàñòè.
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3.2 Ïðîåêòèðîâàíèå ìîäåëè áàçû äàííûõ ñ èñïîëüçîâàíèåì ERwin

Èñïîëüçóÿ ðåçóëüòàòû ïðåäûäóùåãî ïóíêòà ñìîäåëèðóåì áàçó äàííûõ â ERwin.

3.2.1 Äîìåíû

Äëÿ âñåõ ââåäåííûõ íàìè òèïîâ äàííûõ ñîçäàäèì äîìåíû:

Àäðåñ Îïðåäåëèì äîìåí êàê ñòðîêó ïåðåìåííîé äëèíû è âîçëîæèì âûïîëíåíèå ïðîâåðîê êîð-

ðåêòíîñòè íà êëèåíòñêèå ïðèëîæåíèÿ.

Ñòîèìîñòü Äëÿ ñòîìîñòè èäåàëüíî ïîäõîäèò òèï DECIMAL ñ 7 öåëûìè è äâóìÿ äðîáíûìè

ðàçðÿäàìè. Îãðàíè÷åíèå äëÿ äîìåíà: VALUE BETWEEN 0 AND 1000000 OR VALUE IS NULL.

Ýëåêòðîííàÿ ïî÷òà Îïðåäåëèì äîìåí êàê ñòðîêó ïåðåìåííîé äëèíû. Îãðàíè÷åíèåì äëÿ äî-

ìåíà áóäåò ñðàâíåíèå ñ ìàñêîé _%@_%._%.

Òåëåôîí Îïðåäåëèì äîìåí êàê ñòðîêó ïåðåìåííîé äëèíû. Òåëåôîí ìîæåò áûòü ãîðîäñêèì (ìàñ-

êà _%) òàê è ìåæäóíîðîäíûì èëè ìîáèëüíûì (ìàñêà +_%(_%)_%).

Òàê êàê â FireBird îòñóòñòâóåò áóëåâûé òèï äàííûõ ïðèäåòñÿ îïðåäåëèòü äîìåí BOOL òèïà

SMALLINT ñ îãðàíè÷åíèåì VALUE IN (0, 1)

3.2.2 Ñóùíîñòè

Îïðåäåëèì ñóùíîñòè, ñîñòàâëÿþùèå íàøó äèàãðàììó.

Ñóùíîñòè ïðàêòè÷åñêè ñîîòâåòñòâóþò îáúåêòàì ìîäåëè ïðåäìåòíîé îáëàñòè, ñ íåáîëüøèìè

ìîäèôèêàöèÿìè âîçíèêàþùèìè èç-çà ¾îãðàíè÷åííîñòè¿ ðåëÿöèîííîãî ïîäõîäà.

Îáúåêòû çàêàç÷èê, ôèçè÷åñêîå ëèöî, þðèäè÷åñêîå ëèöî, îáúåäèíèì â îäíó ñóùíîñòü çàêàç÷èê,

äîáàâèâ áóëåâûé àòðèáóò îïðåäåëÿþùèé ïðèíàäëåæíîñòü ê þðèäè÷åñêèì ëèöàì.

Òàêæå íåîáõîäèìî äîáàâèòü ñóùíîñòüþ PRODUCTS_IN_ORDER, âîçíèêàþùóþ ïðè ðàçáè-

åíèè îòíîøåíèÿ (àññîöèàòèâíîé ñâÿçè) ìíîãèå-êî-ìíîãèì ìåæäó çàêàçîì è ïðîäóêòîì. Ýòà ñóù-

íîñòü áóäåò îïðåäåëÿòü ïðîäóêòîâûé ñîñòàâ çàêàçà.

Àòðèáóòû âñåõ ñóùíîñòåé äîïîëíèì ñóððîãàòíûìè ïåðâè÷íûìè êëþ÷àìè.

Îêîí÷àòåëüíûé íàáîð ñóùíîñòåé:

• PRODUCT

• PRODUCTS_IN_ORDER

• ORDER

• CLIENT

• WRITTENORDER

• SHIPMENT

• TRANSPORT

• EMPLOYEE
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3.2.3 Îòíîøåíèÿ

Îòíîøåíèÿ ER-ìîäåëè ñòðîÿòñÿ èç ñâÿçåé ìîäåëè ïðåäìåòíîé îáëàñòè.

Îáîáùàþùèå ñâÿçè íå ïåðåíîñÿòñÿ, èç-çà îáúåäèíåíèÿ ïîòîìêîâ ñ ðîäèòåëåì â îäíó ñóùíîñòü.

Ñâÿçè èìåþùèå ñ îáåèõ ñòîðîí ìíîæåñòâåííóþ êðàòíîñòü ðàçáèâàþòñÿ ïðè ïîìîùè âûäåëåíèÿ

íîâîé ñóùíîñòè, ê êîòîðîé îò ñâÿçàííûõ ðàíåå ñóùíîñòåé ñòðîÿòñÿ îòíîøåíèÿ îäèí-êî-ìíîãèì.

Àññîöèàòèâíûå ñâÿçè íå îáëàäàþùèå ìíîæåñòâåííîé êðàòíîñòüþ ñ îáåèõ ñòîðîí ïåðåíîñÿòñÿ

â ìîäåëü áàçû äàííûõ.

3.2.4 ER äèàãðàììà

Ðèñ. 3. ER äèàãðàììà. Ìîäåëü áàçû äàííûõ.
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4 Ñîçäàíèå áàçû äàííûõ

Â ýòîì ðàçäåëå îïèñàíà ðåàëèçàöèÿ ïðåäëîæåííîé âûøå ìîäåëè äëÿ ÑÓÁÄ �rebird.

Íà÷àëüíûé SQL ñêðèïò ìû ïîëó÷èì ýêñïîðòîì ôèçè÷åñêîé ìîäåëè èç ERwin. Ýòîò ñêðèïò

íåîáõîäèìî äîïîëíèòü òðèãåðàìè íà èíêðåìåíòíûå ïîëÿ, òðèãåðàìè è õðàíèìûìè ïðîöåäóðàìè

ðåàëèçóþùèìè áèçíåñ ëîãèêó, òàêæå íåîáõîäèìî äîáàâèòü View äëÿ âåðîÿòíî ÷àñòî èñïîëüçóåìûõ

çàïðîñîâ.

4.1 Òðèãåðû

4.1.1 Ñóððîãàòíûå êëþ÷è

Äëÿ êàæäîãî ââåäåííîãî íàìè ñóððîãàòíîãî ïåðâè÷íîãî êëþ÷à òðåáóåòñÿ ââåñòè òðèãåðû è

ãåíåðàòîðû. Ãåíåðèðóþùèå íîâîå çíà÷åíèå êëþ÷à óâåëè÷åíèåì çíà÷åíèÿ ãåíåðàòîðà íà åäèíèöó.

Îñòàâëåíà âîçìîæíîñòü ðó÷íîé óñòàíîâêè êëþ÷à áåç èçìåíåíèÿ ãåíåðàòîðà, äëÿ ïåðåäà÷è êàêèõ-

ëèáî ñïåöèôè÷íûõ çíà÷åíèé, èëè âçàèìîäåéñòâèÿ ñ IBExpert (ñâîéñòâî gen�eld).

Òðèãåðû äîáàâëÿþòñÿ ïî îáðàçöó:

CREATE GENERATOR <èìÿ ãåíåðàòîðà>; //Ñîçäàíèå ãåíåðàòîðà

SET GENERATOR <èìÿ ãåíåðàòîðà> TO 1;//Èíèöèàëèçàöèÿ ãåíåðàòîðà

/*Òðèãåð èñïîëüçóþùèé ãåíåðàòîð, ïðè ïóñòîì çíà÷åíèè ID*/

CREATE TRIGGER <èìÿ òðèãåðà> for <èìÿ òàáëèöû>

active before insert position 0

as

begin

if ((new.<èìÿ ïîëÿ> is null) or (new.<èìÿ ïîëÿ> = 0)) then

begin

new.<èìÿ ïîëÿ> = gen_id(<èìÿ ãåíåðàòîðà>, 1);

end

end;

4.1.2 Çàïðåò óäàëåíèÿ íåâûïîëíåííîé îòãðóçêè

Ýòîò òðèãåð ïîìîãàåò ïîääåðæèâàòü öåëîñòíîñòü áàçû äàííûõ, ïðåäîòâðàùàÿ ñëó÷àéíîå (èëè

çëîóìûøëåííîå) óäàëåíèå íåâûïîëíåííîé îòãðóçêè. Ïðåäóñìîòðåí âàðèàíò óäàëåíèÿ ñëó÷àéíî

ñîçäàííîé îòãðóçêè, åñëè ïîëå òðàíñïîðò ïóñòî, òðèãåð ïîçâîëèò óäàëèòü îòãðóçêó.

Â äîáàâëåíèå ê òðèãåðó ñîçäàåòñÿ èñêëþ÷åíèå, âûçûâàåìîå ïðè íàðóøåíèè óñëîâèé.

CREATE EXCEPTION NO_READY_SHIPMENT_DELETE 'Îøèáêà óäàåíèÿ. Îòãðóçêà åùå íå ñîâåðøåíà';

CREATE TRIGGER tdel_Shipment FOR Shipment BEFORE DELETE AS

BEGIN

if((OLD.completed<>1) AND (OLD.id_transport IS NOT NULL))

THEN EXCEPTION NO_READY_SHIPMENT_DELETE;
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END;

4.1.3 Ïîäñ÷åò ñòîèìîñòè çàêàçà

Ïðèâåäåííûé íèæå ñêðèïò ñîçäàåò íàáîð òðèãåðîâ îáåñïå÷èâàþùèõ ïîäñ÷åò ñòîèìîñòè çàêàçà.

Ïðåäïîëàãàÿ, ÷òî ôèðìà áóäåò èìåòü äåëî ñ îãðîìíûìè çàêàçàìè, ñòîèìîñòü íå ïîäñ÷èòû-

âàåòñÿ ñóììèðîâàíèåì ñòîèìîñòè ïîçèöèé ïðè êàæäîé èçìåíåíèè áàçû. Ñîçäàåòñÿ òðè òðèãåðà

íà äîáàâëåíèå, èçìåíåíèå èëè óäàëåíèå èç òàáëèöû PRODUCTS_IN_ORDER. Òðèãåð íà äî-

áàâëåíèå ñóììèðóåò ñòîèìîñòü äîáàâëåííîé ïîçèöèè ñî ñòîèìîñòüþ çàêàçà, òðèãåð íà óäàëåíèå

âû÷èòàåò ñòîèìîñòü óäàëåííîé ïîçèöèè, à òðèãåð íà èçìåíåíèå âû÷èòàåò ñòàðóþ ñòîèìîñòü è

äîáàâëÿåò íîâóþ (ñðàáàòûâàÿ òîëüêî íà ñìåíó ïðîäóêòà èëè êîëè÷åñòâà, íî íå çàêàçà).

CREATE TRIGGER tins_Products_in_Order FOR Products_in_Order

ACTIVE

AFTER INSERT AS

DECLARE VARIABLE addCost DECIMAL(2);

BEGIN

SELECT (costPrice*NEW.pcount) FROM Product

WHERE Product.id_product = NEW.id_product INTO addCost;

UPDATE Orders SET ncost = (ncost + :addCost);

END;

CREATE TRIGGER tdel_Products_in_Order FOR Products_in_Order

ACTIVE

AFTER DELETE AS

DECLARE VARIABLE subCost DECIMAL(2);

BEGIN

SELECT (costPrice*OLD.pcount) FROM Product

WHERE Product.id_product = OLD.id_product INTO subCost;

UPDATE Orders SET ncost = (ncost - :subCost);

END;

CREATE TRIGGER tupd_Products_in_Order FOR Products_in_Order

ACTIVE

AFTER UPDATE AS

DECLARE VARIABLE addCost DECIMAL(2);

DECLARE VARIABLE subCost DECIMAL(2);

BEGIN

IF((OLD.pcount<>NEW.pcount) OR (OLD.id_product<>NEW.id_product) ) THEN

BEGIN

SELECT (costPrice*OLD.pcount) FROM Product
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WHERE Product.id_product = OLD.id_product INTO subCost;

SELECT (costPrice*NEW.pcount) FROM Product

WHERE Product.id_product = NEW.id_product INTO addCost;

UPDATE Orders SET ncost = (ncost - :subCost + :addCost);

END

END;

4.2 Õðàíèìûå ïðîöåäóðû

4.2.1 Óâîëüíåíèå ñîòðóäíèêà

Ïðîöåäóðà TRUMP_EMPLOYEE ïðèçâàíà ïîìî÷ü äèðåêòîðó ïðè óâîëüíåíèè ñîòðóäíèêà.

Ïðîöåäóðà ïðèíèìàåò íà âõîäå äâà ïàðàìåòðà t_empl_id � íîìåð óâîëüíÿåìîãî ñîòðóäíèêà

è new_empl_id � íîìåð ñîòðóäíèêà, êîòîðîìó ïåðåäàþòñÿ äåëà óâîëåííîãî. Ñêðèïò ïðîõîäèò ïî

òàáëèöàì TRANSPORT, SHIPMENT, ORDERS çàìåíÿÿ íîìåð óâîëüíÿåìîãî íà íîìåð íîâîãî

ñîòðóäíèêà, à çàòåì óäàëÿåò ñòàðîãî ñîòðóäíèêà èç áàçû äàííûõ.

CREATE PROCEDURE TRUMP_EMPLOYEE(t_empl_id INTEGER, new_empl_id INTEGER) AS

BEGIN

UPDATE TRANSPORT SET id_employee = :new_empl_id WHERE id_employee = :t_empl_id;

UPDATE SHIPMENT SET id_employee = :new_empl_id WHERE id_employee = :t_empl_id;

UPDATE ORDERS SET id_employee = :new_empl_id WHERE id_employee = :t_empl_id;

DELETE FROM ORDERS WHERE id_employee = :t_empl_id;

END;

4.2.2 Àðõèâàöèÿ âûïîëíåííûõ çàêàçîâ

Âûïîëíåííûå çàêàçû ïðîäîëæàþò õðàíèòñÿ â íàøåé áàçå (äëÿ ðàçðåøåíèÿ ïðåòåíçèé, ñîñòàâ-

ëåíèÿ ñòàòèñòèêè), óâåëè÷èâàÿ âðåìÿ ïîèñêà, âñòàâêè è îáíîâëåíèÿ. Ïîýòîìó áûëî áû ðàçóìíûì

õðàíèòü âàæíûå äàííûå î âûïîëíåííûõ çàêàçàõ â äðóãîé òàáëèöå.

Íèæåñëåäóþùèõ êîä ñîçäàåò àðõèâíóþ òàáëèöó è ïðîöåäóðó ARCHIVE_ORDERS àðõèâèðóþùóþ

çàêàçû.

Ïðîöåäóðà ïðèíèìàåò íà âõîäå ïàðàìåòð before_date îïðåäåëÿþùèé äàòó, äî êîòîðîé ñëåäóåò

àðõèâèðîâàòü âûïîëíåííûå çàêàçû. Äàëüíåéøèé ïðîöåññ ñîñòîèò â âûáîðêå íóæíûõ çàêàçîâ,

ïîñ÷åòå òðåáóåìûõ äàííûõ, çàïèñè â àðõèâíóþ òàáëèöó è íàêîíåö óäàëåíèÿ èç ñòàðîé.

/*Àðõèâíàÿ òàáëèöà*/

CREATE TABLE ORDERS_ARCHIVE (

id_order INTEGER NOT NULL,

endDate DATE,

ncost MONEY DEFAULT 0,

id_employee INTEGER NOT NULL,
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id_client INTEGER NOT NULL,

pcount INTEGER NOT NULL

);

CREATE PROCEDURE ARCHIVE_ORDERS(before_date DATE) AS

DECLARE VARIABLE id_order INTEGER;

DECLARE VARIABLE endDate DATE;

DECLARE VARIABLE ncost DECIMAL(2);

DECLARE VARIABLE managerName VARCHAR(50);

DECLARE VARIABLE employeeName VARCHAR(50);

DECLARE VARIABLE pcount INTEGER;

BEGIN

FOR

SELECT ord.id_order, endDate, ncost,

emp.firstName||emp.lastName, cl.firstName||cl.lastName

FROM ORDERS ord LEFT JOIN EMPLOYEE emp ON emp.id_employee = ord.id_employee

LEFT JOIN CLIENT cl ON cl.id_client = ord.id_client

WHERE endDate > :before_date

INTO :id_order, :endDate, :ncost, :managerName, :employeeName

DO

BEGIN

SELECT SUM(pcount) FROM PRODUCTS_IN_ORDER WHERE id_order = :id_order INTO :pcount;

INSERT INTO ORDERS_ARCHIVE VALUES

(:id_order, :endDate, :ncost, :managerName, :employeeName, :pcount);

DELETE FROM PRODUCTS_IN_ORDER WHERE id_order = :id_order;

DELETE FROM SHIPMENT WHERE id_order = :id_order;

END

DELETE FROM ORDERS WHERE endDate>:before_date;

END;

4.2.3 Ïîïóëÿðíîñòü ïðîäóêòîâ

Ïðîöåäóðà âûâîäà, ïîçâîëÿþùàÿ îöåíèòü ïîïóëÿðíîñòü ïðîäóêöèè (ïî çàêàçàì) â ïðîöåíòíîì

ñîîòíîøåíèè. Ïîëó÷åíèå ýòèõ äàííûõ ñ ïîìîùüþ View íåâîçìîæíî ïî ïðè÷èíå íåîáõîäèìîñòè

ïîäñ÷åòà ïðîöåíòîâ.

CREATE PROCEDURE PRODUCTS_POPULARITY

RETURNS (name VARCHAR(50), popularity DECIMAL(2)) AS

DECLARE VARIABLE allcount INTEGER;

BEGIN
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SELECT SUM(pcount) FROM PRODUCTS_IN_ORDER into allcount;

FOR

SELECT name, SUM(pcount) FROM PRODUCTS_IN_ORDER

LEFT JOIN PRODUCT ON

PRODUCT.id_product = PRODUCTS_IN_ORDER.id_product

GROUP BY name INTO :name, :popularity

DO BEGIN

popularity = popularity / allcount;

SUSPEND;

END

END;

4.3 ¾Ïðåäñòàâëåíèÿ¿

4.3.1 Àêòèâíîñòü ìåíåäæåðîâ

Äàííîå ïðåäñòàâëåíèå ïîìîãàåò ïîëó÷èòü ïîèìåííûé ñïèñîê ìåíåäæåðîâ è êîëè÷åñòâà çà-

êàçîâ, îáñëóæèâàåìûõ êàæäûì èç íèõ. Ýòî ïîçâîëÿåò äèðåêòîðó âûÿâëÿòü çàãðóæåííîñòü è

àêòèâíîñòü ñâîèõ ñîòðóäíèêîâ.

CREATE VIEW MANAGERS_ORDERS (name , ordersCount) AS

SELECT firstName ||' '|| lastName, COUNT(id_order)

FROM ORDERS LEFT JOIN EMPLOYEE

ON ORDERS.id_employee = EMPLOYEE.id_employee

GROUP BY firstName, lastName;

;

4.4 Òåñòîâûå äàííûå

Äëÿ ðàçðàáîòêè äåìîíñòðàöèîííîãî ïðèëîæåíèÿ íàì ïîòðåáóþòñÿ òåñòîâûå äàííûå. Äàííûé

ñêðèïò ïðîèçâîäèò íà÷àëüíîå çàïîëíåíèå áàçû äàííûõ.

/* Ïðîäóêöèÿ */

INSERT INTO PRODUCT VALUES (0, 'Ñòóë',10,100);

INSERT INTO PRODUCT VALUES (0, 'Êðåñëî',20,200);

INSERT INTO PRODUCT VALUES (0, 'Ìÿãêîå êðåñëî',30,300);

INSERT INTO PRODUCT VALUES (0, 'Òàáóðåò',5,50);

INSERT INTO PRODUCT VALUES (0, 'Ðàñêëàäóøêà',25, 250);

INSERT INTO PRODUCT VALUES (0, 'Êðîâàòü',35,350);

INSERT INTO PRODUCT VALUES (0, 'Êðåñëî-êðîâàòü',56,560);

INSERT INTO PRODUCT VALUES (0, 'Äèâàí',89,890);

INSERT INTO PRODUCT VALUES (0, 'Êîæàíûé äèâàí',167,2000);

INSERT INTO PRODUCT VALUES (0, 'Âîäÿíàÿ êðîâàòü', 60, 1500);
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/*Ñîòðóäíèêè*/

INSERT INTO EMPLOYEE VALUES(0, 'Íèêîëàé', 'Òðåáóøåâ',

'+7(904)4444444', '234567', 'Ãåíåðàëüíûé äèðåêòîð', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Ïåòð', 'Âëàñîâ',

'+7(904)4444444', '234568', 'Ñòàðøèé ìåíåäæåð', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Ñòàíèñëàâ', 'Áðîöêèé',

'+7(904)4444444', '234569', 'Ìåíåäæåð', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Èâàí', 'Êóðîâ',

'+7(904)4444444', '2345611', 'Ìåíåäæåð', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Âèêòîð', 'Ìàëûøåâ',

'+7(904)4444444', '2345612', 'Ñòàðøèé òåõíèê', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Âåðà', 'Ãîðêîâà',

'+7(904)4444444', '2345613', 'Âîäèòåëü', '23.02.1967');

INSERT INTO EMPLOYEE VALUES(0, 'Ñëàâà', 'Ðîáîòàì',

'+7(904)4444444', '2345614', 'Âîäèòåëü', '23.02.1967');

/*Òðàíñïîðò*/

INSERT INTO TRANSPORT VALUES(0, 0, 'à666ää', 6);

INSERT INTO TRANSPORT VALUES(0, 1, 'ì777ÿñ', 7);

/*Êëèåíòû*/

INSERT INTO CLIENT VALUES(0,'Ïðîôåññîðà Ïîïîâà 5', 0,

'+7(821)4444444', '5555555', 'yuriy@pupkin.info', 'Þðèé', 'Êèðîâ', NULL);

INSERT INTO CLIENT VALUES(0,'íàá. ðåêè Ìîéêè 20', 0,

'+7(821)4444444', '5555555', 'marya@pupkin.info', 'Ìàðèàííà', 'Áåëîóñîâà', NULL);

INSERT INTO CLIENT VALUES(0,'Ñîâåòîâñêàÿ 34', 0,

'+7(821)4444444', '5555555', 'kostya@pupkin.info', 'Êîíñòàíòèí', 'Ïåðøèí', NULL);

INSERT INTO CLIENT VALUES(0,'Ïðîñïåêò ïèîíåðîâ 122à', 1, '+7(821)4444444',

'5555555', 'kolebas@rogaikopita.info', 'Ãðèãîðèé', 'Êàëåáàñ', 'Ðîãà è Êîïûòà');

INSERT INTO CLIENT VALUES(0,'Íåâñêèé 56', 1, '+7(821)4444444',

'5555555', 'orders@zlatovlaska.ru', 'Òàòüÿíà', 'Êðàøåííèêîâà', 'Çëàòîâëàñêà');

INSERT INTO CLIENT VALUES(0,'Ïðîñïåêò ïðîñâåùåíèÿ 6', 1, '+7(821)4444444',

'5555555', NULL, 'Àøîò', 'Ãèãàøâèëè', 'Øàóðìà ñåðâèñ');
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5 Äåìîíñòðàöèîííîå ïðèëîæåíèå

5.1 Íàçíà÷åíèå

Ðåàëèçóåìàÿ ïðîãðàììà ïðåäíàçíà÷åíà äëÿ óïðàâëåíèÿ çàêàçàìè. Îíà ïîçâîëÿåò äîáàâëÿòü,

óäàëÿòü è ìîäèôèöèðîâàòü çàêàçû è èõ ñîñòàâ.

5.2 Ñòðóêòóðà ïðîãðàììû

Äëÿ äîñòóïà ê áàçå äàííûõ áûëè âûáðàíû êîìïîíåíòû IBExpert, òàê êàê â îòëè÷èå îò BDE íå

íóæíî óñòàíàâëèâàòü íà êîìïüþòåð êëèåíòà äîïîëíèòåëüíûå áèáëèîòåêè; êîìïîíåíòû ðàçðàáîòà-

íû ñïåöèàëüíî äëÿ Inter Base, ÷òî ãàðàíòèðóåò ñêîðîñòü, ñòàáèëüíîñòü è ðåàëèçàöèþ áîëüøèíñòâà

âîçìîæíîñòåé ýòîé ÑÓÁÄ. dbExpress áûë îòáðîøåí ñðàçó, ïî ïðè÷èíå òîãî, ÷òî íå ðàáîòàåò.

Îñíîâíûì êîìïîíåíòîì äîñòóïà ê áàçå äàííûõ ÿâëÿåòñÿ TIBDatabase, íàñòðîåííûé íà ïîä-

êëþ÷åíèå ê ÑÓÁÄ.

Äëÿ óïðàâëåíèÿ òðàíçàêöèÿìè (âûáðàíà àâòîìàòè÷åñêàÿ ìîäåëü óïðàâëåíèÿ) èñïîëüçóåòñÿ

TIBTransaction.

Äëÿ ðàáîòû ïîëüçîâàòåëÿ ñ äàííûìè èñïîëüçóþòñÿ êîìïîíåíòû TDBGrid, ñâÿçàííûå ÷åðåç

TDatasource ñ êîìïîíåíòàìè TIBDataset, êîòîðûå ðåàëèçóþò äîñòóï ê áàçå äàííûõ èñïîëüçóþ

çàäàííûå ïîëüçîâàòåëåì çàïðîñû.

Çàïðîñû äëÿ óïðàâëåíèÿ çàêàçàìè:

Âûáîðêà:

SELECT id_order AS oid_order, regDate, planDate,

endDate, ncost, id_employee, id_client

FROM ORDERS

Îáíîâëåíèå ñòðîêè:

SELECT id_order AS oid_order, regDate, planDate,

endDate, ncost, id_employee, id_client

FROM ORDERS WHERE id_order = :oid_order

Âñòàâêà:

INSERT INTO

ORDERS (id_order, ncost, regDate, endDate, planDate, id_employee, id_client)

VALUES (:oid_order,0, CURRENT_DATE, :endDate, :planDate, :id_employee, :id_client)

Óäàëåíèå:

DELETE FROM ORDERS WHERE id_order = :oid_order

Ìîäèôèêàöèÿ:

17



UPDATE ORDERS SET planDate = :planDate, endDate = :endDate,

id_employee = :id_employee, id_client = :id_client

WHERE id_order = :oid_order

Çàïðîñû äëÿ óïðàâëåíèÿ ñîñòàâîì çàêàçà:

Âûáîðêà:

SELECT id_order, id_product, pcount FROM PRODUCTS_IN_ORDER

WHERE id_order = :oid_order

Îáíîâëåíèå ñòðîêè:

SELECT id_order, id_product, pcount FROM PRODUCTS_IN_ORDER

WHERE id_order = :id_order AND id_product = :id_product

Âñòàâêà:

INSERT INTO PRODUCTS_IN_ORDER(id_order, id_product,pcount)

VALUES (:id_order, :id_product, :pcount)

Óäàëåíèå:

DELETE FROM PRODUCTS_IN_ORDER

WHERE id_product = :id_product AND id_order=:id_order

Ìîäèôèêàöèÿ:

UPDATE PRODUCTS_IN_ORDER

SET id_product = :new_id_product, pcount = :new_pcount

WHERE id_product = :old_id_product AND id_order = :old_id_order

Äëÿ ñâÿçè ìåæäó çàêàçàìè è èõ ñîñòàâîì èñïîëüçîâàëàñü ñâÿçü master/detail (ñâîéñòâî DataSource)

ïî ïîëþ id_order.

Äëÿ îòîáðàæåíèÿ âìåñòî íîìåðîâ ìåíåäæåðîâ, êëèåíòîâ, ïðîäóêòîâ èõ èìåí è íàçâàíèé, à òàê-

æå äëÿ çàïîëíåíèÿ ñïèñêîâ âûáîðà ïî ýòèì ïîëÿì èñïîëüçîâàëèñü Lookup �elds, êîòîðûå â ñâîþ

î÷åðåäü èñïîëüçîâàëè îòäåëüíûå TIBDataSet äëÿ âûáîðêè èìåí è íîìåðîâ èç ñîîòâåòñòâóþùèõ

òàáëèö.

5.3 Èçîáðàæåíèå ãëàâíîãî îêíà
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Ðèñ. 4. Èçîáðàæåíèå ãëàâíîãî îêíà ïðîãðàììû.
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