
1 Äåéñòâèÿ ñ òàáëèöàìè
1.1 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 ñïèñêîì ñòîëá-
öîâ (ñ îäèíàêîâûìè èìåíàìè è òèïàìè ñòîëáöîâ). Ïðè ýòîì
ñëåäóåò èìåòü ââèäó, ÷òî èíñòðóêöèÿ union íåÿâíî ïðèìåíÿ-
åò distinct ê ïîëó÷àåìîé òàáëèöå, òî åñòü îíà îòáðàñûâàåò
ïîâòîðÿþùèåñÿ ñòðîêè. Íàïðèìåð, åñëè ìû íàïèøåì

(select l_name from student)
union

(select prof as l_name from professor)
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Òî ïîëó÷èì:
l_name

Âîëóøêîâà
Äóäàêîâ
Èâàíîâ
Êëèìîê
Êîëäóíîâ
Ñèäîðîâ
Ñîðîêèí
Ôåäîðîâ
Õèæíÿê

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 as l_name from professor)

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

Âîëóøêîâà
Äóäàêîâ
Ñîðîêèí
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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 as l_name from professor)

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

Òåïåðü âñå ïðàâèëüíî.
Äëÿ óäîáñòâà èíîãäà æåëàòåëüíî îòñîðòèðîâàòü ðåçóëüòàò.

Åñëè ñ ïîìîùüþ union èëè union all íåñêîëüêî çàïðîñîâ ñî-
åäèíÿþòñÿ â îäèí, òî èíñòðóêöèÿ ñîðòèðîâêè order by ñòà-
âèòüñÿ â ñàìîì êîíöå, ÷òîáû îòñîðòèðîâàòü âñå ðåçóëüòàòû
îáúåäèíåíèÿ:

∣∣∣∣∣∣∣∣∣∣∣∣∣∣

(select ... )
union [all]

(select ... )
...
union [all]

(select ... )
order by ...
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Äëÿ íàøåãî ïðèìåðà
(select l_name from student)
union all

(select distinct prof as l_name from professor)
order by l_name

Ïîëó÷èì
l_name

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

1.2 Ïåðåñå÷åíèå è âû÷èòàíèå òàáëèö
Èíñòðóêöèÿ union âûïîëíÿåò îáúåäèíåíèå òàáëèö êàê ìíî-
æåñòâ 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 as l_name from professor)
order by l_name

l_name
Ñîðîêèí
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1.3 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
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-
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ïðèìåð, ÷òîáû âûâåñòè åå ñîäåðæèìîå:
select *
from avg_ball

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)
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Òî åñòü, âìåñòî èìåíè ïðåäñòàâëåíèÿ â èíñòðóêöèè from ïðî-
ñòî ïèøåòñÿ SQL çàïðîñ, ðåàëèçóþùèé ýòî ïðåäñòàâëåíèå.

Åñëè áû ìû çàõîòåëè ïåðåèìåíîâàòü ñòîëáöû ïðè ñîçäàíèè
ïðåäñòàâëåíèÿ, òî ýòî ìîæíî áûëî áû ñäåëàòü ñëåäóþùèì îá-
ðàçîì:

create view avg_ball(nomer, result) as
select stud_nomer, avg(res) as avg_res
from ball
group by stud_nomer
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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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3 Âòîðè÷íûå êëþ÷è
3.1 Ïàðàìåòð Unique
Ýòîò ïàðàìåòð ìîæíî èñïîëüçîâàòü òî÷íî òàê æå, êàê è ïàðà-
ìåòð PRIMARY KEY. Îí ïîçâîëÿåò òðåáîâàòü, ÷òîáû â ðàç-
ëè÷íûõ ñòðî÷êàõ çíà÷åíèÿ ïîëåé ñ ïàðàìåòðîì UNIQUE áûëè
ðàçíûå.

Íàïðèìåð,

create table student(
l_name name_type,
f_name name_type,
m_name name_type,
nomer nomer_type primary key,
gr_nomer group_type)

create table ball(
stud_nomer nomer_type,
dis dis_type,
dat date,
form form_type,
res result_type,
primary key(stud_nomer, dis, dat))

create table professor(
dis_name dis_type,
gr group_type,
prof name_type,
primary key(dis_name, gr),
unique (prof, dis_name))

Ãëàâíûå îòëè÷èÿ ñîñòîÿò â ñëåäóþùåì:
ìîæåò áûòü òîëüêî îäèí ïåðâè÷íûé êëþ÷, íî ñêîëüêî óãîä-

íî ãðóïï ïîëåé ñ ïàðàìåòðîì UNIQUE;
â òî âðåìÿ, êàê ïîëÿ ïåðâè÷íîãî êëþ÷à âñå äîëæíû èìåòü
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íàñòîÿùèå çíà÷åíèÿ, ïîëÿ ñ ïàðàìåòðîì UNIQUE ìîãóò ïðè-
íèìàòü çíà÷åíèå NULL.

Ïðè ýòîì â íåñêîëüêèõ ðàçëè÷íûõ ñòðî÷êàõ ïîëå ñ ïàðà-
ìåòðîì UNIQUE ìîæåò ïðèíèìàòü çíà÷åíèå NULL.

3.2 Ïîñòîðîííèå êëþ÷è
Âàæíîå çíà÷åíèå èìååò äëÿ áàçû äàííûõ å¼ öåëîñòíîñòü. Â
÷àñòíîñòè, íàïðèìåð, çíà÷åíèå ïîëÿ stud_nomer â òàáëèöå ball
äîëæíî áûòü ðåàëüíî ñóùåñòâóþùèì íîìåðîì ñòóäåíòà.

Ïðè ýòîì ñïèñîê ïîëåé, íà êîòîðûé ññûëàþòñÿ (â íàøåì
ïðèìåðå, nomer â òàáëèöå student) äîëæåí áûòü îáúÿâëåí ëèáî
êàê primary key, ëèáî êàê unique. Òîëüêî äëÿ òàêèõ ñïèñêîâ
ìîæíî ñîçäàâàòü ïîñòîðîííèå êëþ÷è.

Ëþáîå çíà÷åíèå ñïèñêà ïîëåé ñî ññûëêîé â ïåðâîé òàáëè-
öå äîëæíî âñòðå÷àòüñÿ êàê çíà÷åíèå ñïèñêà ïîëåé, íà êîòîðûé
ññûëàþòñÿ, âî âòîðîé òàáëèöå. Êðîìå ñëó÷àÿ, êîãäà â ðàññìàò-
ðèâàåìîì çíà÷åíèè ñïèñêà ïîëåé ïåðâîé òàáëèöå âñòðå÷àåòñÿ
çíà÷åíèå NULL.

Èìååòñÿ äâà ñïîñîáà çàäàíèÿ ïîñòîðîííèõ êëþ÷åé.
Ïåðâûé ñïîñîá ìîæíî ïðèìåíÿòü òîëüêî â ñëó÷àå, êîãäà

ñïèñîê ñîñòîèò èç îäíîãî àòðèáóòà.
REFERENCES <òàáëèöà>(<àòðèáóò>)
Ïðèìåð:
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create table student(
l_name name_type,
f_name name_type,
m_name name_type,
nomer nomer_type primary key,
gr_nomer group_type)

create table ball(
stud_nomer nomer_type REFERENCES student(nomer),
dis dis_type,
dat date,
form form_type,
res result_type,
primary key(stud_nomer, dis, dat))

create table professor(
dis_name dis_type,
gr group_type,
prof name_type,
primary key(dis_name, gr),
unique (prof, dis_name))

Âòîðîé ñïîñîá ñîñòîèò â äîáàâëåíèè îòäåëüíîãî îáúÿâëå-
íèÿ î ïîñòîðîííåì êëþ÷å.

FOREIGN KEY (<ÑÏÈÑÎÊ ÀÒÐÈÁÓÒÎÂ>)
REFERENCES <òàáëèöà>(<ñïèñîê àòðèáóòîâ>)

Ïðèìåð:
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create table student(
l_name name_type,
f_name name_type,
m_name name_type,
nomer nomer_type primary key,
gr_nomer group_type)

create table ball(
stud_nomer nomer_type,
dis dis_type,
dat date,
form form_type,
res result_type,
primary key(stud_nomer, dis, dat),
FOREIGN KEY (stud_nomer) REFERENCES student(nomer))

create table professor(
dis_name dis_type,
gr group_type,
prof name_type,
primary key(dis_name, gr),
unique (prof, dis_name))

Áîëåå ñëîæíàÿ ñèòóàöèÿ çäåñü ñêëàäûâàåòñÿ ñ ïîëåì dis
èëè dis_name. Íè îäíî èç ýòèõ ïîëåé íåëüçÿ îáúÿâèòü ïîñòî-
ðîííèì êëþ÷îì, òàê êàê íè îäíî èç ýòèõ ïîëåé íå ÿâëÿåòñÿ
ïåðâè÷íûì èëè âòîðè÷íûì êëþ÷îì.

Îáû÷íûå äåéñòâèÿ ñèñòåìû ñ ïîñòîðîííèìè êëþ÷àìè ïðè
èçìåíåíèÿõ òàáëèö ìû ïîÿñíèì íà íàøåì ïðèìåðå.

Åñëè íåêîòîðûé ñòóäåíò îò÷èñëÿåòñÿ è ñâåäåíèÿ î íåì óäà-
ëÿþòñÿ èç òàáëèöû student, òî ñèñòåìà ýòî çàïðåùàåò äî òåõ
ïîð, ïîêà çàïèñè î ðåçóëüòàòàõ ïðîâåðêè çíàíèé ýòîãî ñòóäåí-
òà íå áóäóò óäàëåíû èç òàáëèöû ball.

Åñëè âñòàâëÿþòñÿ ñâåäåíèÿ â òàáëèöó ball î ðåçóëüòàòàõ
êîíòðîëÿ çíàíèé ñòóäåíòà, êîòîðîãî íåò â òàáëèöå student, òî
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ñèñòåìà ýòî çàïðåùàåò. Òî æå ñàìîå, åñëè ïûòàþòñÿ èçìåíèòü
â íåêîòîðîé çàïèñè òàáëèöû ball íîìåð ñòóäåíòà íà äðóãîé
íîìåð, à ýòîò äðóãîé íîìåð íå ñóùåñòâóåò â òàáëèöå student.

Åñëè ïûòàþòñÿ èçìåíèòü íîìåð ñòóäåíòà â òàáëèöå student,
à ýòîò èçìåíÿåìûé íîìåð óæå âñòðå÷àåòñÿ â òàáëèöå ball, òî
ñèñòåìà ýòî çàïðåùàåò.

Äðóãîé ïîäõîä ìîæåò ñîñòîÿòü â òîì, ÷òî óäàëÿÿ çàïèñü î
ñòóäåíòå ñ íåêîòîðûì íîìåðîì, îäíîâðåìåííî óäàëÿþòñÿ è âñå
ðåçóëüòàòû ýêçàìåíîâ è çà÷¼òîâ ýòîãî ñòóäåíòà. Àíàëîãè÷íî,
åñëè ìåíÿåòñÿ íîìåð ñòóäåíòà, òî ìåíÿþòñÿ è åãî íîìåðà âî
âñåõ çàïèñÿõ î ðåçóëüòàòàõ ýêçàìåíîâ è çà÷¼òîâ ýòîãî ñòóäåíòà.
Ýòî � òàê íàçûâàåìàÿ êàñêàäíàÿ ñòðàòåãèÿ.
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