
1 Èçâëå÷åíèå äàííûõ
1.1 Èçâëå÷åíèå èíôîðìàöèè èç îäíîé òàáëèöû.
Èòàê, êàê ìû âèäåëè, ïðîñòåéøèé SQL-çàïðîñ èìïååò âèä

SELECT L
FROM R
WHERE C
ãäå L åñòü ñïèñîê âûðàæåíèé, R åñòü èìÿ òàáëèöû, à C

åñòü óñëîâèå.
Ñìûñë òàêîãî çàïðîñà ñîâïàäàåò ñî ñëåäóþùèì âûðàæå-

íèåì ðåëÿöèîííîé àëãåáðû:

πL(σC(R)).

Äðóãèìè ñëîâàìè, ìû íà÷èíàåì ñ âûáîðà â òàáëèöå R òåõ
ñòðîê, êîòîðûå óäîâëåòâîðÿþò óñëîâèþ C, è çàòåì ïðîåêòè-
ðóåì ýòè ñòðîêè íà ñïèñîê àòðèáóòîâ L.

1.2 Ïåðåìåííûå äëÿ ñòðî÷åê òàáëèö
Êàê ìû âèäåëè, â íåêîòîðûõ ñëó÷àÿõ íàäî ñðàâíèâàòü ìåæäó
ñîáîé ïîëÿ ðàçëè÷íûõ ñòðî÷åê îäíîé è òîé æå òàáëèöû. Ýòî
ìîæíî äåëàòü, íî íóæåí ñïîñîá äëÿ ññûëîê íà ñîîòâåòñòâóþ-
ùèå ñòðî÷êè.

Íàïðèìåð, åñëè íàì íóæíî âûáðàòü òåõ ñòóäåíòîâ, êîòî-
ðûå ñäàëè Áàçû äàííûõ ëó÷øå, ÷åì Èíôîðìàòèêó, òî íóæíî
èñïîëüçîâàòü äâå êîïèè îäíîé è òîé æå òàáëèöû BALL.

∣∣∣∣∣∣∣∣∣∣∣∣∣

select Ball1.stud_nomer
from Ball Ball1, Ball Ball2
where Ball1.stud_nomer = Ball2.stud_nomer
AND Ball1.dis = "Èíôîðìàòèêà"
AND Ball2.dis = "Áàçû äàííûõ" AND
Ball1.res < Ball2.res
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Çäåñü Ball1 è Ball2 ÿâëÿþòñÿ ïñåâäîíèìàìè îäíîé è òîé
æå òàáëèöû Ball.

1.3 Ãðóïïèðîâêà äàííûõ è àãðåãàòíûå ôóíêöèè.
Òåïåðü ðàññìîòðèì âîçìîæíîñòè SQL ïî îáðàáîòêå òàáëè÷íûõ
äàííûõ. Îäèí èç îñíîâíûõ ñïîñîáîâ àíàëèçà äàííûõ ñâÿçàí ñ
èñïîëüçîâàíèåì èíñòðóêöèè group by â îïåðàòîðå select:

∣∣∣∣∣∣∣∣∣

select ...
from ...
[where ... ]
group by <ñïèñîê ãðóïïèðîâêè>
[order by ...]

Ñïèñîê ãðóïïèðîâêè ÿâëÿåòñÿ ñïèñêîì ïîëåé, ðàçäåëåííûõ
çàïÿòûìè. Ñåìàíòèêà îïåðàòîðà group by òàêàÿ: âñå ñòðîêè
îáúåäèíÿþòñÿ â íåñêîëüêî ãðóïï òàêèì îáðàçîì, ÷òî êàæäóþ
ãðóïïó îáðàçóþò ñòðîêè, ó êîòîðûõ çíà÷åíèÿ âñåõ ñòîëáöîâ
èõ ñïèñêà ãðóïïèðîâêè ñîâïàäàþò. Çàòåì èç êàæäîé ãðóïïû
ôîðìèðóåòñÿ îäíà ñòðîêà.

Íàïðèìåð, åñëè â îïåðàòîðå select ïðèñóòñòâóåò èíñòðóê-
öèÿ âèäà

select l_name ...
group by l_name ...

òî â ðåçóëüòàòå âûïîëíåíèÿ ýòîãî îïåðàòîðà ìû ïîëó÷èì ìíî-
æåñòâî ñòðîê, â êîòîðîì ðàçíûå ñòðîêè áóäóò èìåòü ðàçëè÷-
íûå çíà÷åíèÿ ïîëÿ l_name.

Èç îïèñàííîé ñåìàíòèêè group by ñëåäóåò, â ñïèñêå âû-
áèðàåìûõ ïîëåé ïîñëå select íåëüçÿ èñïîëüçîâàòü ïîëÿ, íå
âõîäÿùèå â ñïèñîê ãðóïïèðîâêè. Â ñàìîì äåëå, åñëè íàïèñàòü

select l_name, f_name
from student
group by l_name

òî íåïîíÿòíî, ÷åìó äîëæíî áûòü ðàâíî çíà÷åíèå âòîðîãî
ñòîëáöà. Â òàáëèöå åñòü äâà Èâàíîâûõ, è çíà÷åíèå f_name ìî-
æåò áûòü ðàâíî è 'Èâàí', è 'Àëåêñàíäð'.
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Äëÿ òîãî, ÷òîáû èç êàæäîé ãðóïïû âûáðàòü îäíî çíà÷å-
íèå äëÿ êàêîãî ëèáî ïîëÿ èëè ñãåíåðèðîâàòü íîâîå çíà÷åíèå,
èñïîëüçóþòñÿ àãðåãàòíûå ôóíêöèè: max � äëÿ âûáîðà ìàê-
ñèìàëüíîãî çíà÷åíèÿ, min � ìèíèìàëüíîãî, avg � ñðåäíåãî
àðèôìåòè÷åñêîãî â ãðóïïå, sum � äëÿ íàõîæäåíèÿ ñóììû â
ãðóïïå. Ïîñëåäíèå äâå ôóíêöèè ìîãóò èñïîëüçîâàòüñÿ òîëüêî
äëÿ ñòîëáöîâ ÷èñëîâîãî òèïà. Åùå îäíà àãðåãàòíàÿ ôóíêöèÿ �
count(*) � ïðåäíàçíà÷åíà äëÿ ïîäñ÷åòà êîëè÷åñòâà ñòðîê â
ãðóïïå.

Ðàññìîòðèì íåñêîëüêî ïðèìåðîâ:

select gr_nomer, count(*) as gr_count
from student
group by gr_nomer

11 2
12 3
13 1

Â ðåçóëüòàòå âûïîëíåíèÿ äàííîãî îïåðàòîðà áóäåò ïîëó÷åí
íàáîð ñòðîê, êàæäàÿ èç êîòîðûõ áóäåò ñîäåðæàòü äâà ïîëÿ:
ïåðâîå � íîìåð ãðóïïû, âòîðîå � êîëè÷åñòâî ñòóäåíòîâ â ýòîé
ãðóïïå.

select gr_nomer, min(nomer) as min_nomer,
max(nomer) as max_nomer

from student
group by gr_nomer

11 010001 010002
12 011003 011005
13 011101 011101

Ýòîò îïåðàòîð äëÿ êàæäîé ãðóïïû âû÷èñëÿåò ìèíèìàëü-
íûé è ìàêñèìàëüíûé íîìåðà ñòóäåí÷åñêèõ áèëåòîâ ñòóäåíòîâ
èç ýòîé ãðóïïû.

Çàìåòèì, ÷òî ñòîëáöû, ôîðìèðóåìûå ñ ïîìîùüþ àãðåãàò-
íûõ ôóíêöèé, íå èìåþò èìåíè, ïîýòîìó îáû÷íî èì òðåáóåòñÿ
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ÿâíî ïðèñâàèâàòü èìÿ ïðè ïîìîùè as.
select dis, avg(res) as res
from ball
group by dis

Áóäåì ñ÷èòàòü, ÷òî òàáëèöà ball çàïîëíåíà ñëåäóþùèì îá-
ðàçîì:

stud_nomer dis dat form res
010001 Àëãåáðà 04.01.2004 Çà÷åò 100
010001 Àíàëèç 08.01.2004 Ýêçàìåí 80
010001 Èíôîðìàòèêà 14.01.2004 Ýêçàìåí 75
010002 Àëãåáðà 04.01.2004 Çà÷åò 50
010002 Àíàëèç 08.01.2004 Ýêçàìåí 70
010002 Èíôîðìàòèêà 14.01.2004 Ýêçàìåí 80
011003 Àëãåáðà 09.01.2004 Ýêçàìåí 30
011003 Àíàëèç 04.01.2004 Ýêçàìåí 70
011003 Èíôîðìàòèêà 14.01.2004 Çà÷åò 90
011004 Àëãåáðà 09.01.2004 Ýêçàìåí 60
011004 Àíàëèç 04.01.2004 Ýêçàìåí 60
011004 Èíôîðìàòèêà 14.01.2004 Çà÷åò 70
011005 Àëãåáðà 09.01.2004 Ýêçàìåí 80
011005 Àíàëèç 04.01.2004 Ýêçàìåí 70
011005 Èíôîðìàòèêà 14.01.2004 Çà÷åò 80

Òîãäà ïðèâåäåííûé îïåðàòîð âûäàñò
dis res

Àëãåáðà 64
Àíàëèç 70

Èíôîðìàòèêà 79
Ýòîò îïåðàòîð äëÿ êàæäîé äèñöèïëèíû âû÷èñëÿåò ñðåäíèé
áàëë, ïîëó÷åííûé ïðè åå ñäà÷å. Òîãî æå ìîæíî äîáèòüñÿ, çà-
ïèñàâ:

select dis, sum(res) / count(*) as res
from ball
group by dis
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Ðåçóëüòàò áóäåò òåì æå ñàìûì, çäåñü òîëüêî ÿâíî çàïèñàí ñïî-
ñîá âû÷èñëåíèÿ ñðåäíåãî àðèôìåòè÷åñêîãî: âû÷èñëèòü ñóììó
è ðàçäåëèòü íà êîëè÷åñòâî ñëàãàåìûõ.

Èíñòðóêöèè group by è where ìîæíî èñïîëüçîâàòü âìåñòå.
Â ýòîì ñëó÷àå ñíà÷àëà îñóùåñòâëÿåòñÿ îòáîð ñòðîê ïðè ïîìî-
ùè where, à çàòåì � ãðóïïèðîâêà. Íàïðèìåð, åñëè ìû õîòèì
ïîëó÷èòü ñðåäíèé áàëë ïî êàæäîé äèñöèïëèíå, ïîëó÷åííûé
ïðè ñäà÷å ýêçàìåíîâ, òî ñëåäóåò íàïèñàòü:

select dis, avg(res) as res
from ball
where form='Ýêçàìåí'
group by dis

Ïðè âûïîëíåíèè ýòîãî îïåðàòîðà ñíà÷àëà áóäóò îòîáðàíû
ñòðîêè, â êîòîðûõ çíà÷åíèå ïîëÿ form ðàâíÿåòñÿ 'Ýêçàìåí',
à ïîòîì ñðåäíåå àðèôìåòè÷åñêîå áóäåò âû÷èñëÿòüñÿ òîëüêî
ñðåäè çíà÷åíèé ïîëÿ res â ýòèõ ñòðîêàõ.

dis res
Àëãåáðà 56,6666
Àíàëèç 70

Èíôîðìàòèêà 77,5

Åñëè áû ïî êàêèì-òî äèñöèïëèíàì ýêçàìåíû âîîáùå íå ïðî-
âîäèëèñü, òî îíè âîîáùå íå ïîïàëè áû â ðåçóëüòèðóþùèé íà-
áîð. Íà ýòîì ïðèìåðå âèäíî, ÷òî â èíñòðóêöèè where ìîæíî
èñïîëüçîâàòü èìåíà òåõ ñòîëáöîâ, ïî êîòîðûì ãðóïïèðîâêà íå
ïðîâîäèòüñÿ (â íàøåì ñëó÷àå � form). Ýòî êàê ðàç è ñâÿçà-
íî ñ òåì, ÷òî ôèëüòðàöèÿ ñòðîê â where îñóùåñòâëÿåòñÿ äî
ãðóïïèðîâêè.

Àãðåãàòíûå ôóíêöèè ìîæíî èñïîëüçîâàòü, äàæå åñëè èí-
ñòðóêöèè group by â îïåðàòîðå select íåò. Â ýòîì ñëó÷àå ñ÷è-
òàåòñÿ, ÷òî âñå ñòðîêè îáðàçóþò îäíó ãðóïïó. Íàïðèìåð, îïå-
ðàòîð

select max(nomer) as max_nomer
from student
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âåðíåò òàáëèöó
max_nomer

011101
âûáðàâ ìàêñèìàëüíûé íîìåð ñòóäåí÷åñêîãî áèëåòà èç âñåõ,
ñîäåðæàùèõñÿ â òàáëèöå student. Òî÷íî òàê æå, îïåðàòîð

select avg(res) as res
from ball
where form = 'Ýêçàìåí'

ïîäñ÷èòàåò ñðåäíåå êîëè÷åñòâî áàëëîâ íàáèðàåìûõ ñòóäåíòà-
ìè â õîäå ñäà÷è ýêçàìåíîâ:

res
67

Ðåçóëüòàòîì è â òîì è äðóãîì ñëó÷àå ÿâëÿåòñÿ îäíà ñòðîêà.
Êàê ìû óæå ñêàçàëè, îòáîð ñòðîê ñ ïîìîùüþ èíñòðóêöèè

where îñóùåñòâëÿåòñÿ äî ôîðìèðîâàíèÿ ãðóïï. Äëÿ òîãî, ÷òî-
áû îòáðîñèòü íåíóæíûå ñòðîêè ïîñëå ãðóïïèðîâêè, èñïîëüçó-
åòñÿ èíñòðóêöèÿ having:

∣∣∣∣∣∣∣∣∣∣∣

select ...
from ...
[where ...]
group by ...
having <óñëîâèå>
[order by ... ]

Ïîñêîëüêó having âûïîëíÿåòñÿ ïîñëå ôîðìèðîâàíèÿ ãðóïï,
òî â óñëîâèè ïîñëå having ìîæíî èñïîëüçîâàòü àãðåãàòíûå
ôóíêöèè, íî íåëüçÿ èñïîëüçîâàòü ñòîëáöû, íå âîøåäøèå â ñïè-
ñîê ãðóïïèðîâêè. Íàïðèìåð, ÷òîáû âûâåñòè ñðåäíèé áàëë ïî
äèñöèïëèíàì, äëÿ êîòîðûõ ìàêñèìàëüíûé áàëë, ïîëó÷åííûé
êîãäà-ëèáî, ðàâåí 100, ñëåäóåò âûïîëíèòü

select dis, avg(res)
from ball
group by dis
having max(res) = 100
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Ðåçóëüòàò:
dis

Àëãåáðà 64
Ñîðòèðîâêà ðåçóëüòàòà âûïîëíÿåòñÿ òîæå ïîñëå ãðóïïèðîâêè,
ïîýòîìó â ñïèñêå ñîðòèðîâêè ìîæíî èñïîëüçîâàòü àãðåãàòíûå
ôóíêöèè, íî íåëüçÿ ñòîëáöû, íå ó÷àñòâóþùèå â ãðóïïèðîâêå.
Íàïðèìåð, ìîæíî âûâåñòè íîìåðà ãðóïï â ïîðÿäêå óáûâàíèÿ
èõ ÷èñëåííîñòè:

select gr_nomer, count(*) as cnt
from student
group by gr_nomer
order by count(*) DESC

gr_nomer cnt
12 3
11 2
13 1

1.4 Ñîåäèíåíèå òàáëèö.
Äî ñèõ ïîð ìû èñïîëüçîâàëè îïåðàòîð select äëÿ èçâëå÷åíèÿ
äàííûõ èç îäíîé òàáëèöû.

Äëÿ òîãî, ÷òîáû èçâëå÷ü äàííûå èç íåñêîëüêèõ òàáëèö ñðà-
çó, èñïîëüçóåòñÿ ñîåäèíåíèå òàáëèö (íå ïóòàòü ñ ðàññìàòðèâà-
åìûì íèæå îáúåäèíåíèåì). Ïîä ñîåäèíåíèåì ïîäðàçóìåâàåòñÿ
îïåðàöèÿ, ïðè êîòîðîé ê êàæäîé ñòðîêå îäíîé òàáëèöû ïðè-
ïèñûâàþòñÿ âñå ñòðîêè äðóãîé, óäîâëåòâîðÿþùèå íåêîòîðûì
óñëîâèÿì. Ðåçóëüòàòîì ñîåäèíåíèÿ ÿâëÿåòñÿ íîâàÿ òàáëèöà,
ñîäåðæàùàÿ âñå ñòîëáöû ïåðâîé òàáëèöû è âñå ñòîëáöû âòî-
ðîé.

Ñîåäèíåíèÿ äåëÿò íà âíóòðåííèå è âíåøíèå. Ïðè âíóòðåí-
íåì ñîåäèíåíèè âñå äàííûå ïîëó÷àåìîé òàáëèöû áåðóòñÿ èç
èñõîäíûõ òàáëèö. Ïðè âíåøíèõ ñîåäèíåíèÿõ ÷àñòü äàííûõ íî-
âîé òàáëèöû íå ñîîòâåòñòâóåò äàííûì èñõîäíûõ.
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Ñàìûé ïðîñòîé ñïîñîá âíóòðåííåãî ñîåäèíåíèÿ � äåêàð-
òîâî ïðîèçâåäåíèå èñõîäíûõ òàáëèö. Äåêàðòîâî ïðîèçâåäåíèå
çàïèñûâàåòñÿ äâóìÿ ñïîñîáàìè: ñîåäèíÿÿ èìåíà òàáëèö ñëîâà-
ìè cross join èëè çàïÿòîé:

|from <èìÿ òàáëèöû> cross join <èìÿ òàáëèöû>

èëè

|from <èìÿ òàáëèöû>, <èìÿ òàáëèöû>

Íàïðèìåð,

select *
from student cross join ball

èëè
select *
from student, ball

Îáà îïåðàòîðà âûäàäóò îäèí è òîò æå ðåçóëüòàò.
Ïðîñòîå äåêàðòîâî ïðîèçâåäåíèå èñïîëüçóåòñÿ ðåäêî. Ãî-

ðàçäî ÷àùå òðåáóåòñÿ òîëüêî åãî ÷àñòü. Â íàøåì ïðèìåðå,
íóæíî ÷òîáû êàæäàÿ ñòðîêà òàáëèöû student ñîåäèíÿëàñü
ëèøü ñ òåìè ñòðîêàìè òàáëèöû ball, ó êîòîðûõ ïîëÿ ñîäåð-
æàùèå íîìåð ñòóäåí÷åñêîãî áèëåòà ñîâïàäàþò. Ýòîãî ìîæíî
äîñòè÷ü äâóìÿ ñïîñîáàìè: ëèáî â îäèí èç ïðåäûäóùèõ îïåðà-
òîðîâ âñòàâèòü èíñòðóêöèþ where ñ ñîîòâåòñòâóþùèì óñëîâè-
åì:

select *
from student, ball
where nomer = stud_nomer

ëèáî èñïîëüçîâàòü ñîåäèíåíèå ïðè ïîìîùè inner join ...
on:

∣∣∣∣
from <èìÿ òàáëèöû> inner join <èìÿ òàáëèöû>

on <óñëîâèå ñîåäèíåíèÿ>
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Äëÿ íàøåãî ïðèìåðà:
select *
from student inner join ball
on nomer = stud_nomer

(1)

Îáà ýòèõ îïåðàòîðà äàþò îäèí è òîò æå ðåçóëüòàò, ïîêàçàí-
íûé íà ðèñ.1. Êàê âèäèì, òàáëèöà ïîëó÷èëàñü äîñòàòî÷íî ãðî-
ìîçäêîé. Ñ îäíîé ñòîðîíû îíà ñîäåðæèò ìíîãî ñòîëáöîâ, ñ
äðóãîé � ýòè ñòîëáöû ïîâòîðÿþòñÿ. Â ñàìîì äåëå, ñòîëáöû
nomer è stud_nomer ïî óñëîâèþ ñîåäèíåíèÿ ñîäåðæàò îäíî è
òî æå. Ïîýòîìó åñëè ïðè ñîåäèíåíèè ïîëó÷àåòñÿ äîñòàòî÷íî
ìíîãî ñòîëáöîâ, ðàçóìíåå â îïåðàòîðå select ÿâíî ïåðå÷èñ-
ëèòü ëèøü òå, êîòîðûå äåéñòâèòåëüíî íóæíû. Åñëè, íàïðè-
ìåð, íàñ èíòåðåñóåò äëÿ êàæäîãî ñòóäåíòà ëèøü áàëë ïî êàæ-
äîé äèñöèïëèíå, òî äëÿ âûáîðêè ìîæíî èñïîëüçîâàòü òàêîé
çàïðîñ:

select student.*, dis, res
from student inner join ball
on nomer = stud_nomer

Ðåçóëüòàò åãî âûïîëíåíèÿ:
l_name f_name m_name nomer gr_nomer dis res
Èâàíîâ Èâàí Èâàíîâè÷ 010001 11 Àëãåáðà 100
Èâàíîâ Èâàí Èâàíîâè÷ 010001 11 Àíàëèç 80
Èâàíîâ Èâàí Èâàíîâè÷ 010001 11 Èíôîðìàòèêà 75
Èâàíîâ Àëåêñàíäð Ïåòðîâè÷ 010002 11 Àëãåáðà 50
Èâàíîâ Àëåêñàíäð Ïåòðîâè÷ 010002 11 Àíàëèç 70
Èâàíîâ Àëåêñàíäð Ïåòðîâè÷ 010002 11 Èíôîðìàòèêà 80
Ôåäîðîâ Íèêîëàé Àíäðååâè÷ 011005 12 Àëãåáðà 80
Ôåäîðîâ Íèêîëàé Àíäðååâè÷ 011005 12 Àíàëèç 70
Ôåäîðîâ Íèêîëàé Àíäðååâè÷ 011005 12 Èíôîðìàòèêà 80
Ñèäîðîâ Ïàâåë Àëåêñååâè÷ 011003 12 Àëãåáðà 30
Ñèäîðîâ Ïàâåë Àëåêñååâè÷ 011003 12 Àíàëèç 70
Ñèäîðîâ Ïàâåë Àëåêñååâè÷ 011003 12 Èíôîðìàòèêà 90
Ñîðîêèí Ìèõàèë Àíàòîëüåâè÷ 011004 12 Àëãåáðà 60
Ñîðîêèí Ìèõàèë Àíàòîëüåâè÷ 011004 12 Àíàëèç 60
Ñîðîêèí Ìèõàèë Àíàòîëüåâè÷ 011004 12 Èíôîðìàòèêà 70

Çàïèñü

|<èìÿ òàáëèöû> . *
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îçíà÷àåò âûáîð âñåõ ñòîëáöîâ èç óêàçàííîé òàáëèöû, â íàøåì
ñëó÷àå � èç òàáëèöû student.

Òàáëèöó ìîæíî ñîåäèíèòü ñàìó ñ ñîáîé. Äîïóñòèì, ìû õî-
òèì ïîëó÷èòü âñå ïàðû ñòóäåíòîâ, êîòîðûå ó÷àòñÿ â îäíîé è
òîé æå ãðóïïå. Ýòî ìîæíî ñäåëàòü ñëåäóþùèì îáðàçîì:

select s1.nomer as first, s2.nomer as second
from student s1 inner join student s2
on s1.gr_nomer = s2.gr_nomer

Çäåñü ê êàæäîé ñòðîêå òàáëèöû student ïîñëåäîâàòåëüíî áó-
äóò ïðèñîåäèíÿòüñÿ ñòðîêè òîé æå òàáëèöû, ó êîòîðûõ çíà÷å-
íèå ïîëÿ gr_nomer òàêîå æå. Ðåçóëüòàò:

�rst second
010002 010001
010001 010001
010002 010002
010001 010002
011004 011005
011003 011005
011005 011005
011004 011003
011003 011003
011005 011003
011004 011004
011003 011004
011101 011101
011005 011004

Íà ýòîì ïðèìåðå òàêæå ïðîäåìîíñòðèðîâàí ñïîñîá êîð-
ðåëÿöèè (âðåìåííîãî ïåðåèìåíîâàíèÿ) èñõîäíûõ òàáëèö âíó-
òðè îïåðàòîðà select: ïîñëå èìåíè ñîîòâåòñòâóþùåé òàáëèöû
íóæíî íàïèñàòü íîâîå (êîððåëèðîâàííîå) èìÿ:

|<èìÿ òàáëèöû> <íîâîå èìÿ>

11



Êîððåëÿöèÿ äåéñòâóåò òîëüêî íà âðåìÿ âûïîëíåíèÿ îïåðàòî-
ðà select. Â äàííîì ñëó÷àå â êà÷åñòâå êîððåëèðîâàííûõ èìåí
èñïîëüçóþòñÿ s1 è s2. Êîððåëÿöèÿ â äàííîì îïåðàòîðå íåîáõî-
äèìà, òàê êàê ìû ñîåäèíÿåì äâå òàáëèöû, èìåþùèå îäíî è òî
æå èìÿ, è åñëè èõ íå ïåðåèìåíîâûâàòü, òî áóäåò íåïîíÿòíî, ê
êàêîé èç òàáëèö îòíîñÿòñÿ ïîëÿ gr_nomer èëè nomer. Äëÿ òîãî
÷òîáû óêàçàòü, ê êàêîé òàáëèöå îòíîñèòñÿ òî èëè èíîå ïîëå,
èñïîëüçóåòñÿ òî÷êà:

|<èìÿ òàáëèöû> . <èìÿ ïîëÿ>

Â êà÷åñòâå èìåíè òàáëèöû èñïîëüçóåòñÿ êîððåëèðîâàííîå
èìÿ, èëè íåïîñðåäñòâåííîå èìÿ òàáëèöû, åñëè êîððåëÿöèÿ îò-
ñóòñòâóåò. Ýòî áûâàåò íóæíî íå òîëüêî ïðè ñîåäèíåíèè òà-
áëèöû ñ ñîáîé æå, íî è â ñëó÷àå, åñëè íåñêîëüêî òàáëèö èìå-
þò ñòîëáöû ñ îäèíàêîâûìè íàçâàíèÿìè. Ñêàæåì, åñëè áû â
òàáëèöå ball ìû áû íàçâàëè ïåðâûé ñòîëáåö nomer âìåñòî
stud_nomer, òî îïåðàòîð (1) ïîòðåáîâàëîñü áû ïåðåïèñàòü ñëå-
äóþùèì îáðàçîì:

select *
from student inner join ball
on student.nomer = ball.nomer

¾Óëó÷øèì¿ íàø ïðåäûäóùèé çàïðîñ. Â ñàìîì äåëå, ñ îä-
íîé ñòîðîíû íå íóæíî âêëþ÷àòü â òàáëèöó ïàðû ñòóäåíòà ñ
ñàìèì ñîáîé, ñ äðóãîé � êàæäàÿ ïàðà ñòóäåíòîâ ïðèñóòñòâóåò
äâàæäû � â ðàçíûõ ïîðÿäêàõ. Ñäåëàåì òàê, ÷òî â ïàðå ñòó-
äåíòû áûëè ðàçëè÷íû, è êàæäàÿ ïàðà âñòðå÷àëàñü åäèíîæäû:

select s1.nomer as first, s2.nomer as second
from student s1 inner join student s2
on s1.gr_nomer = s2.gr_nomer

where s1.nomer < s2.nomer
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Ïîëó÷èì:
�rst second

010001 010002
011003 011004
011003 011005
011004 011005

×òîáû ñîåäèíèòü áîëüøå ÷åì äâå òàáëèöû, èõ íóæíî ñîåäè-
íÿòü ïîñëåäîâàòåëüíî:

∣∣∣∣∣∣∣

<èìÿ òàáëèöû> inner join <èìÿ òàáëèöû>
on <óñëîâèå>

inner join <èìÿ òàáëèöû>
on <óñëîâèå> ...

Ïðåäïîëîæèì, ÷òî òàáëèöà professor çàïîëíåíà ñëåäóþùèì
îáðàçîì:

dis_name gr prof
Àíàëèç 11 Êëèìîê
Àëãåáðà 11 Êîëäóíîâ

Èíôîðìàòèêà 11 Äóäàêîâ
Àíàëèç 12 Õèæíÿê
Àëãåáðà 12 Êîëäóíîâ

Èíôîðìàòèêà 12 Âîëóøêîâà
Ïðàêòèêóì íà ÝÂÌ 11 Äóäàêîâ
Ïðàêòèêóì íà ÝÂÌ 12 Ñîðîêèí

Â ýòîì ñëó÷àå ìîæíî ñîåäèíèòü âñå òðè òàáëèöû äëÿ òîãî,
÷òîáû óçíàòü, ó êàêèõ ïðåïîäàâàòåëåé ó÷èëñÿ êàæäûé èç ñòó-
äåíòîâ:

select nomer, prof
from student inner join ball
on nomer = stud_nomer

inner join professor
on dis = dis_name and gr_nomer = gr

(2)
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nomer prof
010001 Êîëäóíîâ
010001 Êëèìîê
010001 Äóäàêîâ
010002 Êîëäóíîâ
010002 Êëèìîê
010002 Äóäàêîâ
011005 Êîëäóíîâ
011005 Õèæíÿê
011005 Âîëóøêîâà
011003 Êîëäóíîâ
011003 Õèæíÿê
011003 Âîëóøêîâà
011004 Êîëäóíîâ
011004 Õèæíÿê
011004 Âîëóøêîâà

Òîãî æå ìîæíî äîáèòüñÿ, çàïèñàâ:
select nomer, prof
from student, ball, professor
where nomer = stud_nomer and
dis = dis_name and gr_nomer = gr

(3)

Ïðè ñîåäèíåíèè êàê ïåðâàÿ òàê è âòîðàÿ òàáëèöà ìîæåò, â
ñâîþ î÷åðåäü, áûòü ñîåäèíåíèåì. Òî åñòü ïðåäûäóùèé çàïðîñ
ìîæíî ïåðåïèñàòü åùå è òàê:

select nomer, prof
from student inner join

ball inner join professor on dis = dis_name
on nomer = stud_nomer and gr_nomer = gr

Â ýòîì ñëó÷àå ñíà÷àëà ñîåäèíÿþòñÿ òàáëèöû ball è
professor, à çàòåì ê íèì ïðèñîåäèíÿåòñÿ òàáëèöà student.
Â çàïðîñå (2) ïðîèñõîäèò íàîáîðîò: ñíà÷àëà ñîåäèíÿþòñÿ òà-
áëèöû student è ball, à çàòåì ê ðåçóëüòàòó ïðèñîåäèíÿåò-
ñÿ professor. Äëÿ çàïðîñà (3) ïîñëåäîâàòåëüíîñòü ñîåäèíåíèÿ
âûáèðàåò èñïîëíèòåëü çàïðîñà (ïëàíèðîâùèê).
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Ââèäó òîãî, ÷òî äåêàðòîâî ïðîèçâåäåíèå àññîöèàòèâíî, àñ-
ñîöèàòèâíî è âíóòðåííåå ñîåäèíåíèå. Òî åñòü, íåâàæíî, â êà-
êîé ïîñëåäîâàòåëüíîñòè âûïîëíÿþòñÿ îïåðàòîðû âíóòðåííåãî
ñîåäèíåíèÿ: ñëåâà íàïðàâî èëè íàîáîðîò.

Ïðè âûïîëíåíèè âíóòðåííåãî ñîåäèíåíèÿ ìîæåò îêàçàòüñÿ
òàê, ÷òî äëÿ êàêèõ-òî ñòðîê îäíîé òàáëèöû íå íàøëîñü ñîîò-
âåòñòâóþùèõ ñòðîê â äðóãîé. Òàêèå ñòðîêè ïðè âíóòðåííåì
ñîåäèíåíèè îòáðàñûâàþòñÿ.

Âíåøíåå ñîåäèíåíèå ïðåäíàçíà÷åíî äëÿ òîãî, ÷òî ñîõðà-
íèòü âñå ñòðîêè îäíîé èç òàáëèö èëè îáåèõ ñðàçó. Ñèíòàêñèñ
êîíñòðóêöèé: ëåâîå âíåøíåå ñîåäèíåíèå �

∣∣∣∣
<èìÿ òàáëèöû> left outer join <èìÿ òàáëèöû>
on <óñëîâèå>

ïðàâîå âíåøíåå ñîåäèíåíèå �
∣∣∣∣
<èìÿ òàáëèöû> right outer join <èìÿ òàáëèöû>
on <óñëîâèå>

ïîëíîå âíåøíåå ñîåäèíåíèå �
∣∣∣∣
<èìÿ òàáëèöû> full outer join <èìÿ òàáëèöû>
on <óñëîâèå>

Â ïåðâîì ñëó÷àå âñå ñòðîêè ïåðâîé òàáëèöû ïîïàäóò â ðå-
çóëüòàò ñîåäèíåíèÿ, âî âòîðîì � âñå ñòðîêè âòîðîé òàáëèöû,
â òðåòüåì � âñå ñòðîêè è òîé è äðóãîé áóäóò ïðèñóòñòâîâàòü.

Ðàññìîòðèì ëåâîå ñîåäèíåíèå, ïðè êîòîðîì ïåðâàÿ òàáëè-
öà ïîïàäàåò â ðåçóëüòàò ïîëíîñòüþ. Åñëè äëÿ êàêîé-òî ñòðîêè
ïåðâîé òàáëèöû íàøëàñü õîòü îäíà ñòðîêà âî âòîðîé, êîòîðàÿ
óäîâëåòâîðÿåò óñëîâèþ ñîåäèíåíèÿ, òî âíåøíåå ñîåäèíåíèå âå-
äåò ñåáÿ äëÿ ýòîé ñòðîêè òàê æå, êàê âíóòðåííåå. Åñëè æå äëÿ
ñòðîêè ïåðâîé òàáëèöû ïàðû èç âòîðîé íå íàøëîñü, òî òàêàÿ
ñòðîêà òîæå âêëþ÷àåòñÿ â ðåçóëüòàò, íî âñå ïîëÿ âòîðîé òà-
áëèöû äëÿ ýòîé ñòðîêè ïðèíèìàþò çíà÷åíèå NULL, îçíà÷àþùåå
îòñóòñòâèå äàííûõ.
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Íàïðèìåð, ìîæíî íàéòè äëÿ ïðåïîäàâàòåëåé ñðåäíèé áàëë,
êîòîðûé ïîëó÷àþò ó íèõ ñòóäåíòû:

select prof, avg(res)
from professor left outer join

(ball inner join student
on nomer = stud_nomer)

on dis_name=dis and gr_nomer = gr
group by prof

Â ýòîì ïðèìåðå ñ ïîìîùüþ ëåâîãî âíåøíåãî ñîåäèíåíèÿ ñîåäè-
íÿþòñÿ äâå òàáëèöû: ïåðâàÿ � professor, à âòîðàÿ ïîëó÷åíà
âíóòðåííèì ñîåäèíåíèåì òàáëèö ball è student. Ðåçóëüòàò:

prof
Âîëóøêîâà 80
Äóäàêîâ 77
Êëèìîê 75
Êîëäóíîâ 64
Ñîðîêèí NULL
Õèæíÿê 66

Ëþáûå äåéñòâèÿ ñ NULL â ðåçóëüòàòå äàþò NULL, â ÷àñòíî-
ñòè ïðè íàõîæäåíèè ñðåäíåãî àðèôìåòè÷åñêîãî avg ðåçóëüòà-
òîì áóäåò NULL, åñëè NULL âñòðå÷àåòñÿ õîòÿ áû â îäíîé ñòðîêå
ãðóïïû. Äëÿ ïðîâåðêè, èìååò ëè íåêîòîðîå âûðàæåíèå çíà÷å-
íèå NULL, èñïîëüçóåòñÿ ïðåäèêàò

|is null

Íàïðèìåð, ÷òîáû íàéòè âñå ïðåäìåòû, îöåíêè çà êîòîðûå åùå
íå âíåñåíû â áàçó äàííûõ:

select dis_name, gr, prof
from professor left outer join

(ball inner join student
on nomer = stud_nomer)

on dis_name=dis and gr_nomer = gr
where res is null
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Â ðåçóëüòàòå âûïîëíåíèÿ ýòîãî îïåðàòîðà â ñòîëáöå res îêà-
æóòñÿ çíà÷åíèÿ NULL â òåõ ñòðîêàõ, äëÿ êîòîðûõ îòñóòñòâóþò
ñòðîêè â òàáëèöå ball.

dis_name gr prof
Ïðàêòèêóì íà ÝÂÌ 11 Äóäàêîâ
Ïðàêòèêóì íà ÝÂÌ 12 Ñîðîêèí

Ëåâîå âíåøíåå ñîåäèíåíèå íå àññîöèàòèâíî íè ñ ñàìèì ñî-
áîé, íè ñ äðóãèìè âèäàìè ñîåäèíåíèé. Ðàññìîòðèì, íàïðèìåð,
ñëåäóþùèå òðè òàáëèöû:

Òàáëèöà a
a1
1

Òàáëèöà b
b1 b2
1 11

Òàáëèöà c
c1 c2
1 12

Ïðè âûïîëíåíèè ñîåäèíåíèÿ
a left outer join b on a1 = b1
left outer join c on a1 = c1 and b2 = c2

ïîëó÷èì òàáëèöó âèäà

a1 b1 b2 c1 c2
1 1 11 NULL NULL

Åñëè æå ïîðÿäîê ñîåäèíåíèÿ ïîìåíÿòü:
a left outer join

b left outer join c on b2 = c2
on a1 = c1 and a1 = b1

òî ïîëó÷àåòñÿ äðóãîé ðåçóëüòàò:

a1 b1 b2 c1 c2
1 NULL NULL NULL NULL

Òàêèì îáðàçîì, åñëè ïðè ñîåäèíåíèè áîëåå ÷åì äâóõ òàáëèö
èñïîëüçóåòñÿ âíåøíåå ñîåäèíåíèå, òî íà ïîðÿäîê âûïîëíåíèÿ
ñîåäèíåíèé íóæíî îáðàùàòü òùàòåëüíîå âíèìàíèå.
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Ïðàâîå âíåøíåå ñîåäèíåíèå îòëè÷àåòñÿ îò ëåâîãî òîëüêî
òåì, ÷òî â ðåçóëüòàò âêëþ÷àþòñÿ âñå ñòðîêè èç ïðàâîé òà-
áëèöû, à çíà÷åíèå NULL çàïèñûâàåòñÿ â ñòîëáöû ëåâîé òàáëè-
öû, åñëè ñîîòâåòñòâóþùèå ñòðîêè â íåé îòñóòñòâóþò. Ïîëíîå
âíåøíåå ñîåäèíåíèå ñîõðàíÿåò âñå ñòðîêè è òîé è äðóãîé òà-
áëèöû.

1.5 Ïîäçàïðîñû.
Ñàìîå ìîùíîå ñðåäñòâî ÿçûêà SQL � âëîæåííûå çàïðîñû
(èëè ïîäçàïðîñû). Ñàìîé îáùåé ôîðìîé èñïîëüçîâàíèÿ ïîä-
çàïðîñîâ ÿâëÿåòñÿ èñïîëüçîâàíèå åãî â êà÷åñòâå óñëîâèÿ â èí-
ñòðóêöèÿõ where èëè having:

|exists(<SQL-çàïðîñ>)

Ýòî óñëîâèå áóäåò èñòèííûì, åñëè òàáëèöà, ñãåíåðèðîâàííàÿ â
ðåçóëüòàòå âûïîëíåíèÿ SQL-çàïðîñà â ñêîáêàõ, ñîäåðæèò õîòÿ
áû îäíó ñòðîêó, â ïðîòèâíîì ñëó÷àå óñëîâèå ëîæíî. ×àñòíûå
ñëó÷àè èñïîëüçîâàíèÿ ïîäçàïðîñîâ � ñðàâíåíèÿ:

∣∣∣∣
<âûðàæåíèå> <çíàê ñðàâíåíèÿ> any

(<SQL-çàïðîñ>)

è ∣∣∣∣
<âûðàæåíèå> <çíàê ñðàâíåíèÿ> all

(<SQL-çàïðîñ>)

Â îáîèõ ñëó÷àÿõ SQL-çàïðîñ äîëæåí âîçâðàùàòü òàáëèöó ñ
îäíèì ñòîëáöîì, çíà÷åíèÿ êîòîðîãî ìîæíî ñðàâíèâàòü ñ âû-
ðàæåíèåì. Ïåðâîå óñëîâèå áóäåò èñòèííûì, åñëè ñðàâíåíèå
âûïîëíÿåòñÿ õîòÿ áû äëÿ îäíîé ñòðîêè ñãåíåðèðîâàííîé òà-
áëèöû, âòîðîå � åñëè óñëîâèå âûïîëíÿåòñÿ äëÿ âñåõ ñòðîê.
Â ÷àñòíîñòè, åñëè âëîæåííûé çàïðîñ âåðíåò ïóñòóþ òàáëèöó,
òî ïåðâîå óñëîâèå ëîæíî, à âòîðîå èñòèííî. Åñëè âëîæåííûé
çàïðîñ âîçâðàùàåò ðîâíî îäíó ñòðîêó, òî îáà óñëîâèÿ ýêâèâà-
ëåíòíû.
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Ðàññìîòðèì íåñêîëüêî ïðèìåðîâ. Íàéäåì ñòóäåíòà, êîòî-
ðûé ïîëó÷èë ñàìûé âûñîêèé áàëë:

select l_name, gr_nomer, nomer, dis, res
from student inner join ball
on nomer = stud_nomer

where res = all(select max(res) from ball)

l_name gr_nomer nomer dis res
Èâàíîâ 11 010001 Àëãåáðà 100

Â äàííîì ñëó÷àå äëÿ âûïîëíåíèÿ ïîäçàïðîñà íå èñïîëüçóåòñÿ
íèêàêàÿ èíôîðìàöèÿ

èç òàáëèö îñíîâíîãî çàïðîñà. Òàêèå ïîäçàïðîñû íàçûâàþò
íåñâÿçàííûìè.

Èçìåíèì çàïðîñ, ÷òîáû íàéòè ñòóäåíòîâ, ïîëó÷èâøèõ ñà-
ìûé âûñîêèé áàëë ïî êàæäîìó èç ïðåäìåòîâ:

select l_name, gr_nomer, nomer, dis, res
from student inner join ball
on nomer = stud_nomer

where res = all(
select max(res)
from ball b
where ball.dis = b.dis)

l_name gr_nomer nomer dis res
Ñèäîðîâ 12 011003 Èíôîðìàòèêà 90
Èâàíîâ 11 010001 Àíàëèç 80
Èâàíîâ 11 010001 Àëãåáðà 100

Çäåñü ïðè âûïîëíåíèè ïîäçàïðîñà èñïîëüçóåòñÿ ïîëå dis èç
òàáëèöû ball îñíîâíîãî çàïðîñà. Òàêèå ïîäçàïðîñû íàçûâà-
þò ñâÿçàííûìè. Â ñâÿçè ñ èñïîëüçîâàíèåì òàáëèöû ball è âî
âíåøíåì çàïðîñå, è â ïîäçàïðîñå âîçíèêàåò íåîáõîäèìîñòü ïå-
ðåèìåíîâàíèÿ òàáëèöû âëîæåííîãî çàïðîñà, ÷òîáû îòëè÷àòü
åå îò òàáëèöû îñíîâíîãî çàïðîñà, è íåîáõîäèìîñòü ÿâíîãî óêà-
çàíèÿ òàáëèö äëÿ ïîëÿ dis.
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×òîáû âûâåñòè âñå îöåíêè ïî êàæäîìó ïðåäìåòó, êðîìå
ñàìûõ íèçêèõ:

select l_name, gr_nomer, nomer, dis, res
from student inner join ball
on nomer = stud_nomer

where res > any(
select min(res)
from ball b
where ball.dis = b.dis)

l_name gr_nomer nomer dis res
Èâàíîâ 11 010002 Àëãåáðà 50
Ñîðîêèí 12 011004 Àëãåáðà 60
Ôåäîðîâ 12 011005 Àëãåáðà 80
Èâàíîâ 11 010001 Àëãåáðà 100
Èâàíîâ 11 010002 Àíàëèç 70
Ñèäîðîâ 12 011003 Àíàëèç 70
Ôåäîðîâ 12 011005 Àíàëèç 70
Èâàíîâ 11 010001 Àíàëèç 80
Èâàíîâ 11 010001 Èíôîðìàòèêà 75
Èâàíîâ 11 010002 Èíôîðìàòèêà 80
Ôåäîðîâ 12 011005 Èíôîðìàòèêà 80
Ñèäîðîâ 12 011003 Èíôîðìàòèêà 90

Êàæäûé èç ïðåäûäóùèõ çàïðîñîâ ìîæíî çàïèñàòü ïðè ïî-
ìîùè exists:

select *
from student inner join ball
on nomer = stud_nomer

where not exists(
select * from ball b where b.res > ball.res)
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select *
from student inner join ball
on nomer = stud_nomer

where not exists(
select *
from ball b
where ball.dis = b.dis and b.res > ball.res)

select *
from student inner join ball
on nomer = stud_nomer

where exists(
select *
from ball b
where ball.dis = b.dis and b.res < ball.res)

Åùå îäíà ôîðìà èñïîëüçîâàíèÿ ïîäçàïðîñîâ � óñëîâèå:

|<âûðàæåíèå> in (<SQL-çàïðîñ>)

Çäåñü, êàê è â ñðàâíåíèÿõ, any è all SQL-çàïðîñ äîëæåí âîç-
âðàùàòü òàáëèöó ñ îäíèì ñòîëáöîì, òèï êîòîðîãî ñîâìåñòèì ñ
âûðàæåíèåì. Óñëîâèå ñ÷èòàåòñÿ èñòèííûì, åñëè ýòîò ñòîëáåö
ñîäåðæèò çíà÷åíèå âûðàæåíèÿ. Òî åñòü, ïðèâåäåííîå óñëîâèå
ýêâèâàëåíòíî òàêîìó:

<âûðàæåíèå> = any(<SQL-çàïðîñ>)

Íàïðèìåð, ÷òîáû âûáðàòü ñòóäåíòîâ, êîòîðûå íè çà îäèí
ïðåäìåò íå ïîëó÷èëè ìåíüøå 50 áàëëîâ, ìîæíî âîñïîëüçîâàòü-
ñÿ çàïðîñîì:

select *
from student
where nomer not in (
select stud_nomer from ball where res < 50)
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1.6 Îáúåäèíåíèå òàáëèö
Ïðåäïîëîæèì, ìû õîòèì íàïå÷àòàòü ñïèñîê ïðèãëàñèòåëüíûõ
áèëåòîâ íà âå÷åð, êóäà ïðèãëàøàþòñÿ è ïðåïîäàâàòåëè, è ñòó-
äåíòû. Ñëîæíîñòü ñîçäàíèÿ òàêîãî ñïèñêà â òîì, ÷òî ôàìè-
ëèè ïðåïîäàâàòåëåé è ñòóäåíòîâ õðàíÿòñÿ â ðàçíûõ òàáëèöàõ,
à â ðåçóëüòàòå îíè äîëæíû ñîñòàâèòü îäèí ñòîëáåö òàáëèöû
ïðèãëàøåííûõ. Äëÿ âûïîëíåíèÿ ýòîé çàäà÷è ëó÷øå âñåãî èñ-
ïîëüçîâàòü èíñòðóêöèþ îáúåäèíåíèÿ union

∣∣∣∣∣∣∣∣∣

select ...
union

select ...
union

...

Âñå îïåðàòîðû select, ó÷àñòâóþùèå â èíñòðóêöèè union,
äîëæíû ãåíåðèðîâàòü òàáëèöû ñ îäèíàêîâûì êîëè÷åñòâîì
ñòîëáöîâ è îäèíàêîâûìè òèïàìè ñòîëáöîâ. Ïðè ýòîì ñëå-
äóåò èìåòü ââèäó, ÷òî èíñòðóêöèÿ union íåÿâíî ïðèìåíÿåò
distinct ê ïîëó÷àåìîé òàáëèöå, òî åñòü îíà îòáðàñûâàåò ïî-
âòîðÿþùèåñÿ ñòðîêè. Íàïðèìåð, åñëè ìû íàïèøåì

select l_name from student
union

select prof from professor

Òî ïîëó÷èì:
l_name

Âîëóøêîâà
Äóäàêîâ
Èâàíîâ
Êëèìîê
Êîëäóíîâ
Ñèäîðîâ
Ñîðîêèí
Ôåäîðîâ
Õèæíÿê
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Ïîëó÷èëîñü íå ñîâñåì òî, ÷òî íóæíî, òàê êàê âìåñòî òðåõ Ñî-
ðîêèíûõ îáðàçîâàëàñü îäíà ñòðîêà. ×òîáû union íå îòáðàñû-
âàë ïîâòîðåíèÿ íóæíî ê íåìó äîáàâëÿòü ñëîâî all:

∣∣∣∣∣
select l_name from student
union all

select prof from professor

Òîãäà ïîëó÷àåòñÿ
l_name
Èâàíîâ
Èâàíîâ
Ñèäîðîâ
Ñîðîêèí
Ôåäîðîâ
Ñîðîêèí
Êîëäóíîâ
Êîëäóíîâ
Êëèìîê
Õèæíÿê
Äóäàêîâ

Âîëóøêîâà
Äóäàêîâ
Ñîðîêèí

Òåïåðü ïîâòîðÿþòñÿ ôàìèëèè ïðåïîäàâàòåëåé. ×òîáû ýòîãî
èçáåæàòü, êàê ìû óæå ãîâîðèëè ñëåäóåò èñïîëüçîâàòü ñëîâî
distinct â çàïðîñå, âûáèðàþùåì ôàìèëèè ïðåïîäàâàòåëåé:

select l_name from student
union all

select distinct prof from professor
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l_name
Èâàíîâ
Èâàíîâ
Ñèäîðîâ
Ñîðîêèí
Ôåäîðîâ
Ñîðîêèí
Âîëóøêîâà
Äóäàêîâ
Êëèìîê
Êîëäóíîâ
Ñîðîêèí
Õèæíÿê

Òåïåðü âñå ïðàâèëüíî. Äëÿ óäîáñòâà æåëàòåëüíî îòñîðòèðî-
âàòü ðåçóëüòàò. Åñëè ñ ïîìîùüþ union èëè union all íåñêîëü-
êî çàïðîñîâ ñîåäèíÿþòñÿ â îäèí, òî èíñòðóêöèÿ ñîðòèðîâêè
order by ñòàâèòüñÿ â ñàìîì êîíöå, ÷òîáû îòñîðòèðîâàòü âñå
ðåçóëüòàòû îáúåäèíåíèÿ:

∣∣∣∣∣∣∣∣∣∣∣∣∣∣

select ...
union [all]

select ...
...
union [all]

select ...
order by ...

Äëÿ íàøåãî ïðèìåðà

select l_name from student
union all

select distinct prof from professor
order by l_name
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Ïîëó÷èì
l_name

Âîëóøêîâà
Äóäàêîâ
Èâàíîâ
Èâàíîâ
Êëèìîê
Êîëäóíîâ
Ñèäîðîâ
Ñîðîêèí
Ñîðîêèí
Ñîðîêèí
Ôåäîðîâ
Õèæíÿê

Èíñòðóêöèÿ union âûïîëíÿåò îáúåäèíåíèå òàáëèö êàê
ìíîæåñòâ ñòðîê. Òî÷íî òàê æå èñïîëüçóþòñÿ èíñòðóêöèè
intersect è except, îçíà÷àþùèå ïåðåñå÷åíèå è âû÷èòàíèå ñî-
îòâåòñâåííî. Íàïðèìåð, ÷òîáû óçíàòü, êàêèå ôàìèëèè âñòðå-
÷àþòñÿ êàê ñðåäè ñòóäåíòîâ, òàê è ñðåäè ïðåïîäàâàòåëåé, ìîæ-
íî âûïîëíèòü çàïðîñ

select l_name from student
intersect

select prof from professor
order by l_name

l_name
Ñîðîêèí

1.7 Ïðåäñòàâëåíèÿ
Ïðåäñòàâëåíèÿ � ýòî çàïðîñû, êîòîðûå õðàíÿòñÿ â áàçå äàí-
íûõ è èñïîëüçóþòñÿ êàê òàáëèöû. Êîãäà ïðåäñòàâëåíèå èñ-
ïîëüçóåòñÿ â êà÷åñòâå òàáëèöû, òî âìåñòî íåãî ïîäñòàâëÿåòñÿ
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ðåçóëüòàò âûïîëíåíèÿ çàïðîñà. Äëÿ òîãî ÷òîáû îòëè÷àòü òà-
áëèöû, ðåàëüíî õðàíÿùèåñÿ â áàçå äàííûõ, îò ïðåäñòàâëåíèé
ðåàëüíî õðàíÿùèåñÿ òàáëèöû íàçûâàþò îñíîâíûìè.

Ïðåäñòàâëåíèå ñîçäàåòñÿ ñ ïîìîùüþ îïåðàòîðà
create view:

∣∣∣∣
create view <èìÿ ïðåäñòàâëåíèÿ> as
<SQL-çàïðîñ>

Íàïðèìåð, ïðåäñòàâëåíèå, ñîäåðæàùåå èíôîðìàöèþ î ñäà÷å
ñòóäåíòàìè ýêçàìåíà ïî àíàëèçó:

create view analysis as
select stud_nomer, dat, res from ball
where dis = 'Àíàëèç'

Íàïîìíèì, ÷òî òàáëèöû ÿâëÿåòñÿ íåóïîðÿäî÷åííîé ñîâîêóï-
íîñòüþ ñòðîê, òî æå äîëæíî îòíîñèòüñÿ è ê ïðåäñòàâëåíèÿì:
ïîðÿäîê ñëåäîâàíèÿ ñòðîê â ïðåäñòàâëåíèè íå îïðåäåëåí. Ïî-
ýòîìó â îïåðàòîðå SQL, îáðàçóþùåì ïðåäñòàâëåíèå, èíñòðóê-
öèè order by áûòü íå äîëæíî. Äðóãîå âàæíîå óñëîâèå íà SQL-
çàïðîñ: âñå åãî ñòîëáöû äîëæíû èìåòü èìåíà. Åñëè â ïðåäñòàâ-
ëåíèè â êà÷åñòâå ñòîëáöîâ èñïîëüçóþòñÿ êàêèå-òî âûðàæåíèÿ,
òî îíè îáÿçàòåëüíî äîëæíû áûòü ïîèìåíîâàíû ñ ïîìîùüþ as.

Ïðåäïîëîæèì, ìû õîòèì ñîçäàòü ïðåäñòàâëåíèå äëÿ ñðåä-
íåãî áàëëà êàæäîãî ñòóäåíòà:

create view avg_ball as
select stud_nomer, avg(res) as avg_res
from ball
group by stud_nomer

Òåïåðü ïðåäñòàâëåíèå avg_ball ìîæíî èñïîëüçîâàòü êàê òà-
áëèöó, ñîäåðæàùóþ äâà ñòîëáöà: stud_nomer è avg_res. Íà-
ïðèìåð, ÷òîáû âûâåñòè åå ñîäåðæèìîå:

select *
from avg_ball
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stud_nomer avg_res
010001 85
010002 66
011003 63
011004 63
011005 76

Ïðè èçìåíåíèè îñíîâíîé òàáëèöû ball èçìåíåíèÿ àâòîìàòè-
÷åñêè îòðàçÿòñÿ è â ïðåäñòàâëåíèè avg_ball. Ïðåäñòàâëåíèÿ
ìîæíî èñïîëüçîâàòü êàê ÷àñòü ñîåäèíåíèÿ êàê ñ îñíîâíûìè
òàáëèöàìè, òàê è äðóã ñ äðóãîì.

Äðóãîé ïðèìåð èñïîëüçîâàíèÿ ïðåäñòàâëåíèé � äâîéíàÿ
ãðóïïèðîâêà äàííûõ. Ñ ïîìîùüþ îäíîãî îïåðàòîðà select
ìîæíî âûïîëíèòü òîëüêî îäíó ãðóïïèðîâêó, íàïðèìåð, íàéòè
ñðåäíèé áàëë äëÿ êàæäîãî ñòóäåíòà. Åñëè æå òðåáóåòñÿ åùå è
ñðåäè ýòèõ ñðåäíèõ áàëëîâ íàéòè ñàìûé âûñîêèé, òî äëÿ ýòî-
ãî ïðèäåòñÿ èñïîëüçîâàòü ïðåäñòàâëåíèå, òàê êàê âëîæåííûå
àãðåãàòíûå ôóíêöèè ÿçûê SQL íå äîïóñêàåò:

select max(avg_res)
from avg_ball

Íåëüçÿ íàïèñàòü íåïîñðåäñòâåííî:

select max(avg(res))
from ball
group by stud_nomer

Îäíàêî, SQL äîïóñêàåò â êà÷åñòâå èñõîäíûõ òàáëèö çàïðîñà
èñïîëüçîâàòü äðóãèå çàïðîñû. Òîãäà íàø çàïðîñ ìîæíî ïåðå-
ïèñàòü â âèäå:

select max(avg_res)
from (select avg(res) as avg_res

from ball
group by stud_nomer)

Òî åñòü, âìåñòî èìåíè ïðåäñòàâëåíèÿ â èíñòðóêöèè from ïðî-
ñòî ïèøåòñÿ SQL çàïðîñ, ðåàëèçóþùèé ýòî ïðåäñòàâëåíèå.
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2 Èçìåíåíèå äàííûõ.
2.1 Èçìåíåíèå äàííûõ îñíîâíûõ òàáëèö.
Ñàìàÿ ïðîñòàÿ îïåðàöèÿ èçìåíåíèÿ äàííûõ � âñòàâêà íîâîé
ñòðîêè:

∣∣∣∣
insert into <èìÿ òàáëèöû>(<ñïèñîê ïîëåé>)
values (<ñïèñîê çíà÷åíèé>)

Íàïðèìåð, ÷òîáû äîáàâèòü â òàáëèöó ball íîâóþ ñòðîêó, íóæ-
íî çàïèñàòü ñëåäóþùåå:

insert into ball(stud_nomer, dis, dat, form, res)
values ('010001', 'Ïðàêòèêóì íà ÝÂÌ',

'29.12.2003', 'Çà÷åò', 85)
Åñëè êàêîé-ëèáî ñòîëáåö òàáëèöû â ñïèñêå ïîëåé íå óêàçàí,
òî áóäåò ïîïûòêà âñòàâèòü íà åãî ìåñòî çíà÷åíèå ïî óìîë÷à-
íèþ, åñëè îíî åñòü, èëè NULL, åñëè çíà÷åíèå ïî óìîë÷àíèþ
îòñóòñòâóåò.

Íàïðèìåð, îïåðàòîð
insert into ball(stud_nomer, dis, dat, res)
values ('010001', 'Ïðàêòèêóì íà ÝÂÌ',

'29.12.2003', 85)
ïðèâåäåò ê âñòàâêå ñòðîêè

010001 Ïðàêòèêóì íà ÝÂÌ 04.01.2004 Ýêçàìåí 100

Îïåðàòîð
insert into ball(stud_nomer, dis)
values ('010001', 'Ïðàêòèêóì íà ÝÂÌ')

âñòàâèò

010001 Ïðàêòèêóì íà ÝÂÌ NULL Ýêçàìåí NULL

À îïåðàòîð
insert into ball(stud_nomer)
values ('010001')
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ïðèâåäåò ê îøèáêå è íå âûïîëíèòñÿ, òàê êàê äëÿ ïîëÿ dis
çíà÷åíèå ïî óìîë÷àíèþ íå çàäàíî, à çíà÷åíèå NULL ýòî ïîëå
íå äîïóñêàåò.

Áîëåå ñëîæíûé îïåðàòîð � óäàëåíèå äàííûõ èç òàáëèöû:
∣∣∣∣
delete from <èìÿ òàáëèöû>
[where <óñëîâèå>]

Åñëè óñëîâèå îòñóòñòâóåò, òî óäàëÿþòñÿ âñå ñòðîêè èç òàáëè-
öû. Åñëè îíî çàïèñàíî, òî óäàëÿþòñÿ òîëüêî ñòðîêè, åìó óäî-
âëåòâîðÿþùèå.

Íàïðèìåð, ÷òîáû óäàëèòü âñþ èíôîðìàöèþ èç òàáëèöû
ball î ñòóäåíòå ñ íîìåðîì '010001', ñëåäóåò íàïèñàòü:

delete from ball
where stud_nomer = '010001'

Ïðàâèëà íàïèñàíèÿ óñëîâèÿ òàêèå æå, êàê â èíñòðóêöèè where
îïåðàòîðà select.

Îïåðàòîð èçìåíåíèÿ ñóùåñòâóþùèõ ñòðîê:
∣∣∣∣∣∣∣∣∣

update <èìÿ òàáëèöû>
set <èìÿ ïîëÿ> = <çíà÷åíèå>
[,<èìÿ ïîëÿ> = <çíà÷åíèå>
[, ... ]]

[where <óñëîâèå>]
Ïðè âûïîëíåíèè îïåðàòîðà â óêàçàííûå ïîñëå ñëîâà set ïîëÿ
çàïèñûâàþòñÿ ñîîòâåòñòâóþùèå çíà÷åíèÿ. Åñëè ïðèñóòñòâóåò
èíñòðóêöèÿ where, òî èçìåíåíèÿ êàñàþòñÿ ëèøü ñòðîê, óäî-
âëåòâîðÿþùèõ óñëîâèþ, èíà÷å � âñåõ ñòðîê òàáëèöû.

Åñëè, íàïðèìåð, íóæíî èçìåíèòü íîìåð ñòóäåíòà ñ '010001'
íà '010010', òî ñëåäóåò èçìåíèòü òàáëèöû student è ball:

update student
set nomer = '010010'
where nomer='010001'

update ball
set stud_nomer = '010010'
where stud_nomer='010001'
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Â êà÷åñòâå íîâûõ çíà÷åíèé äëÿ ïîëåé ìîãóò èñïîëüçîâàòüñÿ
âûðàæåíèÿ ñ ó÷àñòèåì ïîëåé. Åñëè íóæíî óâåëè÷èòü âñå áàë-
ëû çà ýêçàìåí ïî èíôîðìàòèêå íà 5, òî ýòî ìîæíî ñäåëàòü
òàê:

update ball
set res = res + 5
where dis = 'Èíôîðìàòèêà' and form = 'Ýêçàìåí'

Êàê è â îïåðàòîðå select, â èíñòðóêöèÿõ where îïåðàòîðîâ
delete è update ìîæíî èñïîëüçîâàòü ïîäçàïðîñû. Íàïðèìåð,
÷òîáû ñòóäåíòàì, íàáðàâøèì íàèáîëüøåå ÷èñëî áàëëîâ íà ýê-
çàìåíå ïî èíôîðìàòèêå, óñòàíîâèòü ðåçóëüòàò â 100 áàëëîâ,
ìîæíî âûïîëíèòü òàêîé îïåðàòîð:

update ball
set res = 100
where dis = 'Èíôîðìàòèêà' and
form = 'Ýêçàìåí' and res = any(
select max(res)
from ball
where dis = 'Èíôîðìàòèêà' and
form = 'Ýêçàìåí')

2.2 Èçìåíåíèå äàííûõ ïðåäñòàâëåíèé.
Ãàðàíòèðóåòñÿ, ÷òî ïðåäñòàâëåíèÿ, ïîñòðîåííûå ñ ïîìîùüþ
SQL-çàïðîñîâ ê îäíîé îñíîâíîé òàáëèöå è áåç èñïîëüçîâàíèÿ
ãðóïïèðîâêè, ìîæíî èçìåíÿòü, ïîäîáíî îñíîâíîé òàáëèöå. Ýòî
ëåãêî îáúÿñíèìî � òàêèå ïðåäñòàâëåíèÿ ïðîñòî ÿâëÿþòñÿ ÷à-
ñòüþ îñíîâíîé òàáëèöû è èçìåíåíèÿ, âíîñèìûå â ýòè ïðåäñòàâ-
ëåíèÿ, ëåãêî ïðåîáðàçóþòñÿ â èçìåíåíèÿ îñíîâíîé òàáëèöû.

Íàïðèìåð, ïðåäñòàâëåíèå analisys îáÿçàòåëüíî ÿâëÿåòñÿ
îáíîâëÿåìûì. Ìîæíî, íàïðèìåð, âûïîëíèòü îïåðàòîð óäàëå-
íèÿ äàííûõ:

delete from analysis
where stud_nomer = '010001'
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èëè îïåðàòîð èçìåíåíèÿ:
update analysis
set dat = '07.01.2004'

Ïåðâûé èç ýòèõ îïåðàòîðîâ ïðîñòî óäàëèò èç îñíîâíîé òàáëè-
öû ball ñòðîêè, óäîâëåòâîðÿþùèå óêàçàííîìó óñëîâèþ, à âòî-
ðîé � èçìåíèò ïîëå dat íà '07.01.2004' âî âñåõ ñòðîêàõ òàáëè-
öû ball, êîòîðûå ïîïàëè â ïðåäñòàâëåíèå analysis.

Áîëåå ñëîæíàÿ ñèòóàöèÿ ñ îïåðàòîðîì insert. Äëÿ åãî èñ-
ïîëüçîâàíèÿ ìîãóò âîçíèêíóòü äâà ïðåïÿòñòâèÿ. Ïåðâîå èç
íèõ: ïðåäñòàâëåíèå ñîäåðæèò íå âñå ñòîëáöû èñõîäíîé òàáëè-
öû. Â ÷àñòíîñòè, íàøå ïðåäñòàâëåíèå analysis ñîäåðæèò 3 èç
5 ñòîëáöîâ òàáëèöû ball. Ïîýòîìó, åñëè ïîïûòàòüñÿ âûïîë-
íèòü îïåðàòîð âñòàâêè

insert into analysis(stud_nomer, dat, res)
values ('011101', '04.01.2004', 60)

òî âîçíèêíóò ïðîáëåìû ñ çàïîëíåíèåì ïîëåé dis è form òà-
áëèöû ball. Ñèòóàöèÿ ðàçðåøàåòñÿ ñ ïîìîùüþ çàïèñè â òà-
êèå ïîëÿ çíà÷åíèÿ ïî óìîë÷àíèþ èëè NULL, åñëè çíà÷åíèÿ ïî
óìîë÷àíèþ íå îïðåäåëåíû. Â íàøåì ñëó÷àå äëÿ form áóäåò èñ-
ïîëüçîâàòüñÿ çíà÷åíèå ïî óìîë÷àíèþ ('Ýêçàìåí'), à äëÿ dis �
NULL. Íî òàê êàê ïîëå dis íå äîïóñêàåò çíà÷åíèé NULL, òî ýòîò
îïåðàòîð âñòàâêè ïðèâåäåò ê îøèáêå è íå áóäåò âûïîëíåí.

Äðóãîé ïîäâîäíûé êàìåíü äîáàâëåíèÿ ñòðîê â ïðåäñòàâëå-
íèè � ïîÿâëåíèå ñòðîê, íå óäîâëåòâîðÿþùèõ óñëîâèÿì ïðåä-
ñòàâëåíèÿ. Ïðåäïîëîæèì, ÷òî ïðåäñòàâëåíèå analysis îïðå-
äåëåíî òàê:

create view analysis as
select stud_nomer, dis, dat, res
from ball
where dis = 'Àíàëèç'

Åñëè òåïåðü â ýòî ïðåäñòàâëåíèÿ âñòàâèòü ñòðîêó, äëÿ êîòîðîé
ïîëå dis áóäåò èìåòü çíà÷åíèå 'Àëãåáðà':

insert into analysis(stud_nomer, dis, dat, res)
values('011101', 'Àëãåáðà', '15.01.2004', 60)
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òî ôîðìàëüíî íèêàêîé îøèáêè íå áóäåò, ýòà ñòðîêà âñòàâèòüñÿ
â òàáëèöó ball. Íî ïðè ïîâòîðíîì âûáîðå äàííûõ èç ïðåäñòàâ-
ëåíèÿ analysis ýòà ñòðîêà íå ïîÿâèòñÿ, òàê êàê íå óäîâëåòâî-
ðÿåò óñëîâèþ ïðåäñòàâëåíèÿ. Ïîëó÷àåòñÿ ñèòóàöèÿ, êîãäà ìû
âðîäå áû âñòàâëÿåì äàííûå, íî íå âèäèì èõ. Òî æå ñàìîå ìî-
æåò ñëó÷èòüñÿ ïðè èñïîëüçîâàíèè îïåðàòîðà update: ìîæíî
èçìåíèòü äàííûå òàêèì îáðàçîì, ÷òî îíè ïåðåñòàíóò óäîâëå-
òâîðÿòü óñëîâèþ ïðåäñòàâëåíèÿ è îêàæóòñÿ êàê áû óäàëåííû-
ìè èç íåãî.

Åñëè íóæíî èçáåæàòü òàêèõ ïðîáëåì, ïðåäñòàâëåíèå ñî-
çäàåòñÿ ñ ïàðàìåòðîì with check option:

∣∣∣∣
create view as ...
with check option

Íàïðèìåð,

create view analysis as
select stud_nomer, dis, dat, res from ball
where dis = 'Àíàëèç'
with check option

Ïðåäñòàâëåíèÿ, ñîçäàííûå òàêèì îáðàçîì, íå äîïóñêàþò
âñòàâêó äàííûõ, íå óäîâëåòâîðÿþùèõ óñëîâèþ ïðåäñòàâëåíèÿ.
Òî åñòü, ïðèâåäåííûé âûøå îïåðàòîð insert äëÿ ïîñëåäíå-
ãî ïðåäñòàâëåíèÿ âûçîâåò îøèáêó è íå âñòàâèò íîâîé ñòðî-
êè. Òî÷íî òàê æå ÷åðåç ïðåäñòàâëåíèå analysis íåëüçÿ ïðî-
èçâåñòè èçìåíåíèå ñóùåñòâóþùèõ ñòðîê, â ðåçóëüòàòå êîòîðî-
ãî ñòðîêè ïåðåñòàíóò óäîâëåòâîðÿòü óñëîâèÿì ïðåäñòàâëåíèÿ.
Íàïðèìåð, îïåðàòîð

update analysis
set dis = 'Àëãåáðà'

âûçîâåò îøèáêó.
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