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Ââåäåíèå

Â äàííîì îò÷¼òå îïèñàí ðåçóëüòàò âûïîëíåíèÿ ëàáîðàòîðíûõ ðàáîò, ðàñøèðÿ-
þùèõ ôóíêöèîíàëüíûå âîçìîæíîñòè áàçû äàííûõ äëÿ ïðîâåäåíèÿ ñîðåâíîâàíèé ïî
ñòðåëüáå èç ëóêà, êîòîðàÿ áûëà ðàçðàáîòàíà â òå÷åíèå ïðåäûäóùåãî ñåìåñòðîâîãî
êóðñà ¾Òåîðåòè÷åñêèå îñíîâû áàç äàííûõ¿. Â õîäå âûïîëíåíèÿ ëàáîðàòîðíûõ ðàáîò
èçó÷åíû è ðåàëèçîâàíû â ÑÓÁÄ: ïðåäñòàâëåíèÿ, ñîáûòèéíàÿ ìîäåëü è òðèããåðû,
ðàçãðàíè÷åíèå ïðàâ äîñòóïà ïîëüçîâàòåëåé.
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1 Ïîñòàíîâêà çàäà÷è

Â õîäå ïðîõîæäåíèÿ äàííîãî êóðñà íåîáõîäèìî âûïîëíèòü ïÿòü ëàáîðàòîðíûõ
ðàáîò.

1. Ñîçäàòü ïðåäñòàâëåíèå, èíêàïñóëèðóþùåå çàïðîñ. Íàïèñàòü çàïðîñ, èñïîëüçó-
þùèé â ñåáå ïðåäñòàâëåíèå.

2. Íàïèñàòü òðèããåðû, àâòîìàòèçèðóþùèå ñáîð ñòàòèñòè÷åñêîé èíôîðìàöèè î
êîëè÷åñòâå ñîðåâíîâàíèé, â êîòîðûõ ó÷àñòâîâàë êàæäûé ñóäüÿ.

3. Ñîçäàòü äâóõ ïîëüçîâàòåëåé. Ïåðâûé äîëæåí èìåòü äîñòóï òîëüêî íà ïðîñìîòð
ïðåäñòàâëåíèÿ èç ïåðâîãî çàäàíèÿ. Âòîðîé òàêæå äîëæåí óìåòü ðåäàêòèðîâàòü
òàáëèöû, ó÷àñòâóþùèå â çàïðîñå ïðåäñòàâëåíèÿ.
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2 Ëàáîðàòîðíûå ðàáîòû

2.1 Ðàáîòà 1: Ñîçäàíèå ïðåäñòàâëåíèé

Çàäà÷à: Ðàçðàáîòàòü ïðåäñòàâëåíèå äëÿ õðàíåíèÿ çàïðîñà âíóòðè ÑÓÁÄ.

Ôîðìóëèðîâêà çàäà÷è: Ïîñ÷èòàòü äëÿ êàæäîãî ñïîðòñìåíà ÷èñëî çàÿâîê è
÷èñëî ñåðèé. Ïðåäñòàâëåíèå âûäàåò òîëüêî èäåíòèôèêàòîð ñïîðòñìåíà, ÷èñëî åãî
çàÿâîê íà ñîðåâíîâàíèÿ è ÷èñëî ñåðèé âûñòðåëîâ. Èñïîëüçîâàòü ïðåäñòàâëåíèå â
äðóãîì çàïðîñå.

Áûëî ñîçäàíî ïðåäñòàâëåíèå sportsman_requests_series_count, êîòîðîå õðàíèò
çàïðîñ, âûïîëíÿþùèé ïîñòàâëåííóþ çàäà÷ó. Â ïðåäñòàâëåíèè ó÷àñòâóþò òàáëèöû
sportsman, participant_request è shot_series. Êîä çàïðîñà äëÿ ñîçäàíèÿ ïðåä-
ñòàâëåíèÿ ïðåäñòàâëåí íà Ðèñ. 2, à ïåðâûå äåñÿòü çàïèñåé ïîëó÷èâøåãîñÿ ïðåäñòàâ-
ëåíèÿ ïðåäñòàâëåíû íà Ðèñ. 1.

Ðèñ. 1. Ïåðâûå äåñÿòü çàïèñåé â ïðåäñòàâëåíèè sportsman_requests_series_count.

1 create view
2 sportsman_requests_series_count as
3 select
4 s.id_sportsman,
5 count(distinct pr.id_participant_request) as pr_count,
6 count(ss.id_shot_series) as ss_count
7 from
8 sportsman as s
9 left join participant_request as pr
10 on s.id_sportsman = pr.id_sportsman
11 left join shot_series as ss
12 on pr.id_participant_request = ss.id_participant_request
13 group by
14 s.id_sportsman;

Ðèñ. 2. Çàïðîñ äëÿ ñîçäàíèÿ ïðåäñòàâëåíèÿ sportsman_requests_series_count.

Òàêæå áûë ñîñòàâëåí ïðèìåð çàïðîñà, â êîòîðîì èñïîëüçóåòñÿ ïðåäñòàâëåíèå
sportsman_requests_series_count, åãî êîä ïðåäñòàâëåí íà Ðèñ. 3. Â ýòîì çàïðîñå
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âûáèðàþòñÿ 10 ñàìûõ àêòèâíûõ ñ òî÷êè çðåíèÿ ó÷àñòèÿ â ñîðåâíîâàíèÿõ ñïîðòñìåíîâ
èç êëóáà ¾ËÊ Ïàðàäîêñ Ëó÷íèêà¿. Ê èñõîäíîìó ïðåäñòàâëåíèþ òàêæå äîáàâëÿþòñÿ
äîïîëíèòåëüíûå ñòîëáöû ñ äàííûìè ñïîðòñìåíà èç òàáëèöû sportsman. Ðåçóëüòàò
âûïîëíåíèÿ ýòîãî çàïðîñà ïðåäñòàâëåí íà Ðèñ. 4.

1 select
2 srsc.id_sportsman,
3 s.name,
4 s.category,
5 srsc.pr_count,
6 srsc.ss_count
7 from
8 sportsman_requests_series_count as srsc
9 join sportsman as s on srsc.id_sportsman = s.id_sportsman
10 where
11 s.gender = 'Ìóæ÷èíà'
12 and s.club = 'ËÊ Ïàðàäîêñ Ëó÷íèêà'
13 order by
14 srsc.pr_count desc
15 limit 10;

Ðèñ. 3. Êîä ïðèìåðà çàïðîñà, â êîòîðîì èñïîëüçóåòñÿ ïðåäñòàâëåíèå
sportsman_requests_series_count.

Ðèñ. 4. Ðåçóëüòàò âûïîëíåíèÿ çàïðîñà ñ ó÷àñòèåì ïðåäñòàâëåíèÿ
sportsman_requests_series_count.

Ñîçäàííîå ïðåäñòàâëåíèå íåëüçÿ îáíîâëÿòü íàïðÿìóþ, à ïîïûòêè åãî îáíîâèòü
ïðèâåäóò ê îøèáêå, êîòîðàÿ äåìîíñòðèðóåòñÿ íà Ðèñ. 5. Èçìåíèòü äàííûå ïðåäñòàâ-
ëåíèÿ ìîæíî òîëüêî èçìåíèâ èñõîäíûå òàáëèöû, êîòîðûå â í¼ì ó÷àñòâóþò.
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Ðèñ. 5. Ðåçóëüòàò ïîïûòêè èçìåíåíèÿ äàííûõ íàïðÿìóþ ÷åðåç ïðåäñòàâëåíèå
sportsman_requests_series_count.

2.2 Ðàáîòà 2: Ñîáûòèéíàÿ ìîäåëü, òðèããåðû

Çàäà÷à: Ðàçðàáîòàòü òðèããåð, ïðîèçâîäÿùèé ìàíèïóëÿöèè íàä ÁÄ ïðè äîáàâ-
ëåíèè, óäàëåíèè è îáíîâëåíèè äàííûõ.

Ôîðìóëèðîâêà çàäà÷è: Íåîáõîäèìî âåñòè ñòàòèñòèêó î òîì, â ñêîëüêè ñî-
ðåâíîâàíèÿõ ó÷àñòâîâàë êàæäûé ñóäüÿ. Ñîáûòèéíàÿ ìîäåëü äîëæíà ïîääåðæèâàòü
àêòóàëüíîñòü äàííûõ â òàáëèöàõ ñî ñòàòèñòèêîé ïðè èçìåíåíèè äàííûõ.

Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé çàäà÷è, áûëà ñîçäàíà îòäåëüíàÿ òàáëèöà äëÿ ñî-
õðàíåíèÿ ñòàòèñòèêè � judge_statistics. Êîä çàïðîñà äëÿ å¼ ñîçäàíèÿ ïðåäñòàâëåí
íà Ðèñ. 6.

1 create table judge_statistics (
2 id_judge integer primary key,
3 competition_count integer not null default 0,
4 foreign key (id_judge) references judge(id_judge)
5 );

Ðèñ. 6. Êîä çàïðîñà äëÿ ñîçäàíèÿ òàáëèöû judge_statistics.

Äàííûå â òàáëèöå judge_statistics äîëæíû èçìåíÿòüñÿ ïðè èçìåíåíèè òàáëèö
judge è judge_request. Ñïèñîê ñîçäàííûõ äëÿ ýòîãî òðèããåðîâ ïðåäñòàâëåí íèæå.

1. after_judge_insert

� Ñðàáàòûâàåò ïðè äîáàâëåíèè íîâûõ ñóäåé â òàáëèöó judge.

� Äåéñòâèå: äîáàâëÿåò íîâîãî ñóäüþ â judge_statistics.

� Êîä: ëèñòèíã 7.

1 create or replace function update_statistics_on_judge_insert()
2 returns trigger as $$
3 begin
4 insert into judge_statistics (id_judge, competition_count)
5 values (new.id_judge, 0);
6 return new;
7 end;
8 $$ language plpgsql;
9
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10 create trigger after_judge_insert
11 after insert on judge
12 for each row
13 execute function update_statistics_on_judge_insert();

Ðèñ. 7. Êîä çàïðîñà äëÿ ñîçäàíèÿ òðèããåðà after_judge_insert è ôóíêöèè
update_statistics_on_judge_insert.

2. after_judge_delete

� Ñðàáàòûâàåò ïðè óäàëåíèè ñóäåé èç òàáëèöû judge.

� Äåéñòâèå: óäàëÿåò ñóäåé èç judge_statistics.

� Êîä: ëèñòèíã 8.

1 create or replace function update_statistics_on_judge_delete()
2 returns trigger as $$
3 begin
4 delete from judge_statistics where id_judge = old.id_judge;
5 return old;
6 end;
7 $$ language plpgsql;
8
9 create trigger after_judge_delete
10 after delete on judge
11 for each row
12 execute function update_statistics_on_judge_delete();

Ðèñ. 8. Êîä çàïðîñà äëÿ ñîçäàíèÿ òðèããåðà after_judge_delete è ôóíêöèè
update_statistics_on_judge_delete.

3. after_judge_request_insert

� Ñðàáàòûâàåò ïðè äîáàâëåíèè çàÿâêè ñóäüè íà ó÷àñòèå â ñîðåâíîâàíèè
â òàáëèöó judge_request.

� Äåéñòâèå: óâåëè÷èâàåò íà åäèíèöó ñ÷¼ò÷èê ñ êîëè÷åñòâîì ñîðåâíîâà-
íèé
â judge_statistics äëÿ ñóäüè, îò èìåíè êîòîðîãî áûëà äîáàâëåíà çà-
ÿâêà.

� Êîä: ëèñòèíã 9.

1 create or replace function update_statistics_on_judge_request_insert()
2 returns trigger as $$
3 begin
4 update judge_statistics
5 set competition_count = competition_count + 1
6 where id_judge = new.id_judge;
7 return new;
8 end;
9 $$ language plpgsql;
10
11 create trigger after_judge_request_insert
12 after insert on judge_request
13 for each row
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14 execute function update_statistics_on_judge_request_insert();

Ðèñ. 9. Êîä çàïðîñà äëÿ ñîçäàíèÿ òðèããåðà after_judge_request_insert è
ôóíêöèè update_statistics_on_judge_request_insert.

4. after_judge_request_delete

� Ñðàáàòûâàåò ïðè óäàëåíèè çàÿâêè ñóäüè íà ó÷àñòèå â ñîðåâíîâàíèè
èç òàáëèöû judge_request.

� Äåéñòâèå: óìåíüøàåò íà åäèíèöó ñ÷¼ò÷èê ñ êîëè÷åñòâîì ñîðåâíîâàíèé
â judge_statistics äëÿ ñóäüè, îò èìåíè êîòîðîãî áûëà äîáàâëåíà çà-
ÿâêà.

� Êîä: ëèñòèíã 10.

1 create or replace function update_statistics_on_judge_request_delete()
2 returns trigger as $$
3 begin
4 update judge_statistics
5 set competition_count = competition_count = 1
6 where id_judge = old.id_judge;
7 return old;
8 end;
9 $$ language plpgsql;
10
11 create trigger after_judge_request_delete
12 after delete on judge_request
13 for each row
14 execute function update_statistics_on_judge_request_delete();

Ðèñ. 10. Êîä çàïðîñà äëÿ ñîçäàíèÿ òðèããåðà after_judge_request_delete è
ôóíêöèè update_statistics_on_judge_request_delete.

5. after_judge_request_update

� Ñðàáàòûâàåò ïðè èçìåíåíèè çàÿâêè ñóäüè íà ó÷àñòèå â ñîðåâíîâàíèè
â òàáëèöå judge_request.

� Äåéñòâèå: óìåíüøàåò íà åäèíèöó ñ÷¼ò÷èê ñ êîëè÷åñòâîì ñîðåâíîâàíèé
äëÿ
â judge_statistics äëÿ ñóäüè, îò èìåíè êîòîðîãî áûëà äîáàâëåíà çà-
ÿâêà.

� Êîä: ëèñòèíã 11.

1 create or replace function update_statistics_on_judge_request_update()
2 returns trigger as $$
3 begin
4 == óìåíüøåíèå ñ÷¼ò÷èêà ó ñòàðîãî ñóäüè
5 update judge_statistics
6 set competition_count = competition_count = 1
7 where id_judge = old.id_judge;
8
9 == óâåëè÷åíèå ñ÷¼ò÷èêà ó íîâîãî ñóäüè
10 update judge_statistics
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11 set competition_count = competition_count + 1
12 where id_judge = new.id_judge;
13
14 return new;
15 end;
16 $$ language plpgsql;
17
18 create trigger after_judge_request_update
19 after update on judge_request
20 for each row
21 execute function update_statistics_on_judge_request_update();

Ðèñ. 11. Êîä çàïðîñà äëÿ ñîçäàíèÿ òðèããåðà after_judge_request_update è
ôóíêöèè update_statistics_on_judge_request_update.

Ïîñëå ñîçäàíèÿ òàáëèöû judge_statistics è âñåõ òðèããåðîâ, áàçà äàííûõ áûëà
çàïîëíåíà çàíîâî ñ ïîìîùüþ ñêðèïòà, ðàçðàáîòàííîãî åù¼ â ïðîøëîì ñåìåñòðå, äëÿ
òîãî, ÷òîáû òàáëèöà ñîäåðæàëà àêòóàëüíûå äàííûå. Ïåðâûå äåñÿòü ñòðîê òàáëèöû
judge_statistics äåìîíñòðèðóþòñÿ íà Ðèñ. 12.

Ðèñ. 12. Ïåðâûå äåñÿòü çàïèñåé â òàáëèöå judge_statistics.

2.3 Ðàáîòà 3: Ðàçãðàíè÷åíèå ïðàâ äîñòóïà

Çàäà÷à: Ñîçäàòü ïîëüçîâàòåëåé è ïðåäîñòàâèòü èì ðàçëè÷íûå ïðàâà äîñòóïà ê
ïðåäñòàâëåíèþ è òàáëèöàì, êîòîðûå â í¼ì ó÷àñòâóþò.

Ôîðìóëèðîâêà çàäà÷è: Ñîçäàòü ïîëüçîâàòåëÿ readonly_user è edit_user.
Âûäàòü ïåðâîìó ïðàâà òîëüêî íà ÷òåíèå äàííûõ èç ïðåäñòàâëåíèÿ, ñîçäàííîãî ðà-
íåå. Âòîðîìó òàêæå âûäàòü ïðàâà íà ðåäàêòèðîâàíèå âñåõ òàáëèö, ó÷àñòâóþùèõ â
ýòîì ïðåäñòàâëåíèè. Ñðàâíèòü ðåçóëüòàòû ðàçëè÷íûõ îïåðàöèé ñ ýòèìè òàáëèöàì îò
èìåíè ýòèõ ïîëüçîâàòåëåé.

Êîä çàïðîñîâ äëÿ ñîçäàíèÿ ïîëüçîâàòåëåé è âûäà÷è èì íåîáõîäèìûõ ïðàâ ïðåä-
ñòàâëåí íà Ðèñ. 13. Ïî ìèìî ñòàíäàðòíûõ ïðàâ íà îïåðàöèè insert, update, delete,
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ïîëüçîâàòåëþ readonly_user òàêæå íåîáõîäèìî ïðåäîñòàâèòü ïðàâà usage è select
äëÿ îáúåêòîâ ïîñëåäîâàòåëüíîñòåé, ñâÿçàííûõ ñ ðåäàêòèðóåìûìè òàáëèöàìè. Ýòî
îñîáåííîñòü ÑÓÁÄ PostgreSQL, â êîòîðûõ ïîñëåäîâàòåëüíîñòè âûäåëåíû â îòäåëü-
íûå îáúåêòû áàçû äàííûõ è, ñîîòâåòñòâåííî, äëÿ ðàáîòû ñ íèìè íåîáõîäèìî ÿâíî
ïðåäîñòàâèòü ïîëüçîâàòåëþ ïðàâà. Ïîñëåäîâàòåëüíîñòè èñïîëüçóþòñÿ â PostgreSQL
äëÿ àâòîèíêðåìåíòíûõ ïîëåé, â ïåðâóþ î÷åðåäü äëÿ ïåðâè÷íûõ êëþ÷åé òàáëèö. Òàê-
æå îáîèì ïîëüçîâàòåëåì íåîáõîäèìî ïðåäîñòàâèòü ïðàâà íà èñïîëüçîâàíèå ñõåìû áà-
çû äàííûõ, áåç ýòîãî ðàçðåøåíèÿ ïîëüçîâàòåëü äàæå ïðè íàëè÷èè ïðàâ íà îòäåëüíûå
îáúåêòû âíóòðè ñõåìû íå ñìîæåò ê íèì ïîëó÷èòü äîñòóï.

Ïðèìåðû ðàçëè÷íûõ îïåðàöèé îò èì¼í ýòèõ ïîëüçîâàòåëåé âìåñòå ñ ðåàêöèåé
ÑÓÁÄ äåìîíñòðèðóþòñÿ â òàáëèöå 1.

1 create user readonly_user with password '123';
2 grant usage on schema public to readonly_user;
3 grant select on sportsman_requests_series_count to readonly_user;
4
5 create user edit_user with password '123';
6 grant usage on schema public to edit_user;
7 grant select on sportsman_requests_series_count to edit_user;
8 grant select, insert, update, delete on sportsman to edit_user;
9 grant select, insert, update, delete on participant_request to edit_user;
10 grant select, insert, update, delete on shot_series to edit_user;
11 grant usage, select on sequence sportsman_id_sportsman_seq to edit_user;
12 grant usage, select on sequence participant_request_id_participant_request_seq to edit_user;
13 grant usage, select on sequence shot_series_id_shot_series_seq to edit_user;

Ðèñ. 13. Êîä çàïðîñîâ äëÿ ñîçäàíèÿ ïîëüçîâàòåëåé è âûäà÷è èì îïðåäåë¼ííûõ ïðàâ.

Òàáëèöà 1. Ñðàâíåíèå ðåçóëüòàòîâ äåéñòâèé, âûïîëíåííûõ îò ïîëüçîâàòåëåé
readonly_user è edit_user.

� edit_user readonly_user

1

Ïðîñìîòð ñîäåðæèìîãî ïðåäñòàâëåíèÿ.

select * from sportsman_requests_series_count

2

Èçìåíåíèå äàííûõ ÷åðåç ïðåäñòàâëåíèå.

insert into sportsman_requests_series_count (id_sportsman, pr_count, ss_count)

values (100, 50, 25)

11



Òàáëèöà 1. Ñðàâíåíèå ðåçóëüòàòîâ äåéñòâèé, âûïîëíåííûõ îò ïîëüçîâàòåëåé
readonly_user è edit_user (ïðîäîëæåíèå).

� edit_user readonly_user

3

×òåíèå äàííûõ èç òàáëèöû, íåñâÿçàííîé ñ ïðåäñòàâëåíèåì.

select * from judge

4

×òåíèå äàííûõ èç òàáëèöû sportsman.

select * from sportsman

5

×òåíèå äàííûõ èç òàáëèöû participant_request.

select * from participant_request

6

×òåíèå äàííûõ èç òàáëèöû shot_series.

select * from shot_series

7

Äîáàâëåíèå äàííûõ â òàáëèöó participant_request.

insert into shot_series (score, photo, id_participant_request,

id_result_in_stage, id_judge_request)

values (10, 'path/to/photo.jpg', 16784, 67368, 3403)

8

Äîáàâëåíèå äàííûõ â òàáëèöó, íåñâÿçàííóþ ñ ïðåäñòàâëåíèåì.

insert into judge (name, category, region, federation)

values ('Èâàí Èâàíîâ', '1 êàòåãîðèÿ', 'Ñàíêò-Ïåòåðáóðã', 'Ôåäåðàöèÿ')
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2.4 Ðàáîòà 4: Ñîçäàíèå ôóíêöèé è ïðîöåäóð

Çàäà÷à: Ñîçäàòü ôóíêöèþ è èñïîëüçîâàòü å¼ â çàïðîñå. Ñîçäàòü ïðîöåäóðó,
êîòîðàÿ áóäåò ñîçäàâàòü íîâûå çàïèñè â òàáëèöàõ ïî îïðåäåë¼ííûì óñëîâèÿì.

Ôîðìóëèðîâêà çàäà÷è: Ñîçäàòü ôóíêöèþ convert_to_initials, êîòîðàÿ áó-
äåò ïîëó÷àòü íà âõîä ñòðîêè ñ ÔÈÎ, à âîçâðàùàòü ñòðîêó ñ èíèöèàëàìè. Ôóíêöèÿ
äîëæíà êîððåêòíî îáðàáàòûâàòü ñëó÷àé, êîãäà îò÷åñòâî îòñóòñòâóåò. Ñîçäàòü ïðî-
öåäóðó create_participant_request, êîòîðàÿ ïî çàäàííîé èíôîðìàöèè î ñîðåâíî-
âàíèè, ñïîðòñìåíå è äèâèçèîíå áóäåò ñîçäàâàòü çàÿâêó íà ó÷àñòèå â ñîðåâíîâàíèè.

Êîä îïðåäåëåíèÿ ôóíêöèè convert_to_initials ïðåäñòàâëåí íà Ðèñ. 14. Ôóíê-
öèÿ ïðèíèìàåò íà âõîä òðè ïàðàìåòðà òèïà varchar: p_name � èìÿ, p_surname � ôà-
ìèëèÿ, p_patronymic � îò÷åñòâî. Âîçâðàùàåò òàêæå varchar � ñòðîêó ñ èíèöèàëàìè.
Ôóíêöèÿ îòäåëüíî îáðàáàòûâàåò ñëó÷àé, êîãäà íå çàäàíî îò÷åñòâî, â òàêîì ñëó÷àå
èíèöèàëû áóäóò ñîñòîÿòü òîëüêî èç ïåðâîé áóêâû èìåíè è ôàìèëèè. Êîä çàïðîñà ñ
èñïîëüçîâàíèåì ýòîé ôóíêöèè ïðåäñòàâëåí íà Ðèñ. 15, à ðåçóëüòàò åãî âûïîëíåíèÿ
íà Ðèñ. 16.

1 create or replace function convert_to_initials(
2 p_name varchar,
3 p_surname varchar,
4 p_patronymic varchar
5 ) returns varchar as $$
6 begin
7 if p_patronymic is null or p_patronymic = '' then
8 return concat(substring(p_name from 1 for 1), '. ', p_surname);
9 end if;
10
11 return concat(substring(p_patronymic from 1 for 1), '. ', substring(p_name from 1 for 1), '. ',

p_surname);
12 end;
13 $$ language plpgsql;

Ðèñ. 14. Êîä îïðåäåëåíèÿ ôóíêöèè convert_to_initials.

1 select
2 id_judge,
3 convert_to_initials (name, surname, patronymic),
4 name,
5 surname,
6 patronymic
7 from
8 judge

Ðèñ. 15. Êîä çàïðîñà ñ èñïîëüçîâàíèåì ôóíêöèè convert_to_initials.

Êîä îïðåäåëåíèÿ ïðîöåäóðû create_participant_request ïðåäñòàâëåí íà
Ðèñ. 17. Ïðîöåäóðà ïðèíèìàåò íà âõîä ïÿòü ïàðàìåòðîâ òèïà varchar: p_name �
èìÿ ñïîðòñìåíà, p_surname � ôàìèëèÿ ñïîðòñìåíà, p_gender � ïîë ñïîðòñìåíà,
p_competition_title � íàçâàíèå ñîðåâíîâàíèÿ, p_division_title � íàçâàíèå äè-
âèçèîíà. Âíóòðè ïðîöåäóðû ñíà÷àëà ïðîâåðÿåòñÿ ñóùåñòâîâàíèå äèâèçèîíà â áàçå
äàííûõ ïî ïåðåäàííîìó íàçâàíèþ. Åñëè äèâèçèîí íå íàéäåí, âûáðàñûâàåòñÿ îøèáêà.
Çàòåì ïðîâåðÿåòñÿ ñóùåñòâîâàíèå ñîðåâíîâàíèÿ. Åñëè ñîðåâíîâàíèå íå ñóùåñòâóåò,
îíî ñîçäà¼òñÿ. Äàëåå ïðîâåðÿåòñÿ, ñóùåñòâóåò ëè ñïîðòñìåí ñ óêàçàííûìè èìåíåì,
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Ðèñ. 16. Ïåðâûå äåñÿòü çàïèñåé ðåçóëüòàòà âûïîëíåíèÿ çàïðîñà ñ ïðèìåíåíèåì
ôóíêöèè convert_to_initials.

ôàìèëèåé è ïîëîì. Åñëè ñïîðòñìåí íå íàéäåí, òî ñîçäà¼òñÿ íîâàÿ çàïèñü î ñïîðòñ-
ìåíå. Â êîíöå ñîçäà¼òñÿ çàÿâêà ó÷àñòíèêà ñ óêàçàíèåì äàííûõ ñïîðòñìåíà, ñîðåâíî-
âàíèÿ è äèâèçèîíà.

1 create or replace procedure create_participant_request(
2 p_name varchar(100),
3 p_surname varchar(100),
4 p_gender varchar(10),
5 p_competition_title varchar(100),
6 p_division_title varchar(100)
7 )
8 language plpgsql
9 as $$
10 declare
11 v_id_sportsman integer;
12 v_id_competition integer;
13 v_id_division integer;
14 begin
15 == ïðîâåðêà ñóùåñòâîâàíèÿ äèâèçèîíà
16 select id_division into v_id_division
17 from division
18 where title = p_division_title
19 limit 1;
20
21 if not found then
22 raise exception 'Äèâèçèîíà % íå ñóùåñòâóåò', p_division_title;
23 end if;
24
25 == ïðîâåðêà ñóùåñòâîâàíèÿ ñîðåâíîâàíèÿ
26 select id_competition into v_id_competition
27 from competition
28 where title = p_competition_title
29 limit 1;
30
31 == åñëè ñîðåâíîâàíèå íå ñóùåñòâóåò, ñîçäàòü åãî
32 if not found then
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33 insert into competition (title)
34 values (p_competition_title)
35 returning id_competition into v_id_competition;
36 end if;
37
38 == ïðîâåðêà ñóùåñòâîâàíèÿ ñïîðòñìåíà
39 select id_sportsman into v_id_sportsman
40 from sportsman
41 where name = p_name and surname = p_surname and gender = p_gender
42 limit 1;
43
44 == åñëè ñïîðòñìåí íå ñóùåñòâóåò, ñîçäàòü åãî
45 if not found then
46 insert into sportsman (name, surname, gender)
47 values (p_name, p_surname, p_gender)
48 returning id_sportsman into v_id_sportsman;
49 end if;
50
51 == ñîçäàíèå çàÿâêè ó÷àñòíèêà
52 insert into participant_request (name, surname, gender, is_registered, id_competition,

id_sportsman, id_division)
53 values (p_name, p_surname, p_gender, false, v_id_competition, v_id_sportsman, v_id_division)

;
54 end;
55 $$;

Ðèñ. 17. Êîä îïðåäåëåíèÿ ïðîöåäóðû create_participant_request.

2.5 Ðàáîòà 5: Òðàíçàêöèîííàÿ ìîäåëü

Çàäà÷à: Âûáðàòü îïðåäåë¼ííûé óðîâåíü èçîëÿöèè òðàíçàêöèé è ïðîäåìîíñòðè-
ðîâàòü íàëè÷èå èëè îòñóòñòâèå àðòåôàêòîâ: ¾Ãðÿçíîå ÷òåíèå¿, ¾Íåïîâòîðÿåìîå ÷òå-
íèå¿ è ¾Ôàíòîìû¿.

Óðîâåíü èçîëÿöèè Read Commited â PostgreSQL çàä¼òñÿ ïðè ïîìîùè êîìàíäû:

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Íà ýòîì óðîâíå èçîëÿöèè èñêëþ÷àåòñÿ àðòåôàêò ¾Ãðÿçíîå ÷òåíèå¿, îäíàêî ñî-
õðàíÿþòñÿ àðòåôàêòû ¾Íåïîâòîðÿåìîå ÷òåíèå¿ è ¾Ôàíòîìû¿.

Â òàáëèöå 2 ïðåäñòàâëåíû òðàíçàêöèè, íà ïðèìåðå êîòîðûõ äåìîíñòðèðóåòñÿ
îòñóòñòâèå àðòåôàêòà ¾Ãðÿçíîå ÷òåíèå¿.
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Òàáëèöà 2. Òðàíçàêöèè äëÿ äåìîíñòðàöèè îòñóòñòâèÿ àðòåôàêòà ¾Ãðÿçíîå ÷òåíèå¿.

t Òðàíçàêöèÿ 1 Òðàíçàêöèÿ 2

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Çàïóñê òðàíçàêöèè 1

begin;

Çàïóñê òðàíçàêöèè 2

begin;

t1

Èçìåíåíèå èìåíè ñóäüè ñ id_judge = 201

select id_judge, name from judge

where id_judge = 201;

update judge set name = 'Ñîôà'

where id_judge = 201;

select id_judge, name from judge

where id_judge = 201;

t2

Ïîëó÷åíèå èìåíè ñóäüè ñ id_judge = 201

è çàâåðøåíèå òðàíçàêöèè

begin;

select id_judge, name from judge

where id_judge = 201;

commit;

t3
Îòìåíà âíåñ¼ííûõ èçìåíåíèé òðàíçàêöèåé 1

rollback;

Â ïåðâîé òðàíçàêöèè ó ñóäüè c id_judge = 201 èçìåíÿåòñÿ èìÿ ñ ¾Ñîôèÿ¿ íà ¾Ñîôà¿.
Â ìîìåíò ïîñëå îáíîâëåíèÿ âòîðàÿ òðàíçàêöèÿ ÷èòàåò ýòó æå çàïèñü èç judge, îäíàêî â
ñâÿçè ñ îòñóòñòâèåì àðòåôàêòà ¾Ãðÿçíîå ÷òåíèå¿ îíà âèäèò èìÿ ¾Ñîôà¿, òî åñòü çíà÷åíèå
äî îáíîâëåíèé ïåðâîé òðàíçàêöèè.

Â òàáëèöå 3 ïðåäñòàâëåíû òðàíçàêöèè, íà ïðèìåðå êîòîðûõ äåìîíñòðèðóåòñÿ
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íàëè÷èå àðòåôàêòà ¾Íåïîâòîðÿåìîå ÷òåíèå¿.

Òàáëèöà 3. Òðàíçàêöèè äëÿ äåìîíñòðàöèè íàëè÷èÿ àðòåôàêòà ¾Íåïîâòîðÿåìîå
÷òåíèå¿.

t Òðàíçàêöèÿ 1 Òðàíçàêöèÿ 2

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Çàïóñê òðàíçàêöèè 1

begin;

Çàïóñê òðàíçàêöèè 2

begin;

t1

Ïîëó÷åíèå èìåíè ñóäüè ñ id_judge = 201

select id_judge, name from judge

where id_judge = 201;

t2

Èçìåíåíèå èìåíè ñóäüè ñ id_judge = 201

è ôèêñàöèÿ òðàíçàêöèè

select id_judge, name from judge

where id_judge = 201;

update judge set name = 'Ñîôà'

where id_judge = 201;

select id_judge, name from judge

where id_judge = 201;

commit;
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Òàáëèöà 3. Òðàíçàêöèè äëÿ äåìîíñòðàöèè íàëè÷èÿ àðòåôàêòà ¾Íåïîâòîðÿåìîå
÷òåíèå¿ (ïðîäîëæåíèå).

t Òðàíçàêöèÿ 1 Òðàíçàêöèÿ 2

t3

Ïîëó÷åíèå èìåíè ñóäüè ñ id_judge = 201

è ôèêñàöèÿ òðàíçàêöèè

select id_judge, name from judge

where id_judge = 201;

commit;

Â ïåðâîé òðàíçàêöèè ïðîèñõîäèò ïîëó÷åíèå èìåíè ñóäüè ñ id_judge = 201 � âûâîäèòñÿ
èìÿ ¾Ñîôèÿ¿. Ïîñëå ÷åãî ýòà æå çàïèñü îáíîâëÿåòñÿ âî âòîðîé òðàíçàêöèè, èìÿ èçìå-
íÿåòñÿ íà ¾Ñîôà¿, èçìåíåíèÿ ôèêñèðóþòñÿ è âòîðàÿ òðàíçàêöèÿ óñïåøíî çàâåðøàåòñÿ.
Çàòåì ïåðâàÿ òðàíçàêöèÿ ïîâòîðíî ñ÷èòûâàåò ýòó çàïèñü è ïîëó÷àåò îáíîâë¼ííûå äàííûå
� èìÿ ¾Ñîôà¿, èç-çà íàëè÷èÿ àðòåôàêòà ¾Íåïîâòîðÿåìîå ÷òåíèå¿.

Â òàáëèöå 4 ïðåäñòàâëåíû òðàíçàêöèè, íà ïðèìåðå êîòîðûõ äåìîíñòðèðóåòñÿ
íàëè÷èå àðòåôàêòà ¾Ôàíòîìû¿.

Òàáëèöà 4. Òðàíçàêöèè äëÿ äåìîíñòðàöèè íàëè÷èÿ àðòåôàêòà ¾Ôàíòîìû¿.

t Òðàíçàêöèÿ 1 Òðàíçàêöèÿ 2

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Çàïóñê òðàíçàêöèè 1

begin;

Çàïóñê òðàíçàêöèè 2

begin;

t1

Ïîëó÷åíèå èì¼í ñóäåé ñ id_judge >= 250

select id_judge, name from judge

where id_judge >= 250;
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Òàáëèöà 4. Òðàíçàêöèè äëÿ äåìîíñòðàöèè íàëè÷èÿ àðòåôàêòà ¾Ôàíòîìû¿
(ïðîäîëæåíèå).

t Òðàíçàêöèÿ 1 Òðàíçàêöèÿ 2

t2

Äîáàâëåíèå íîâîãî ñóäüè è ôèêñàöèÿ

òðàíçàêöèè

select id_judge, name from judge

where id_judge >= 250;

insert into judge (name, surname,

patronymic, category)

values ('âèêà', 'èâàíîâà', 'ïåòðîâíà',

'âûñøàÿ');

select id_judge, name from judge

where id_judge >= 250;

commit;

t3

Ïîëó÷åíèå èì¼í ñóäåé ñ id_judge >= 250

select id_judge, name from judge

where id_judge >= 250;

commit;

Â ïåðâîé òðàíçàêöèè ïðîèñõîäèò ïîëó÷åíèå èì¼í ñóäåé èç òàáëèöû judge ñ id_judge >=

250, â îòâåò âûâîäèòñÿ îäèí ñóäüÿ ñ èìåíåì ¾àííà¿. Ïîñëå ÷åãî â ýòó òàáëèöó äîáîâëÿåòñÿ
íîâûé ñóäüÿ âî âòîðîé òðàíçàêöèè ñ èìåíåì ¾âèêà¿, èçìåíåíèÿ ôèêñèðóþòñÿ è âòîðàÿ
òðàíçàêöèÿ óñïåøíî çàâåðøàåòñÿ. Çàòåì ïåðâàÿ òðàíçàêöèÿ ïîâòîðíî ïîëó÷àåò çàïèñè ñ
id_judge >= 250. Â ýòîò ðàç, ïî ìèìî ñóäüè ñ èìåíåì ¾àííà¿, îíà òàêæå ïîëó÷àåò äàííûå
î çàïèñè, äîáàâëåííîé âòîðîé òðàíçàêöèåé � ñóäüå ñ èìåíåì ¾âèêà¿, ýòà çàïèñü è ÿâëÿåòñÿ
àðòåôàêòîì ¾Ôàíòîì¿.
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Çàêëþ÷åíèå

Â õîäå îñâîåíèÿ äàííîãî êóðñà áûëî âûïîëíåíî ïÿòü ëàáîðàòîðíûõ ðàáîò:

1. Ñîçäàíî ïðåäñòàâëåíèå, èíêàïñóëèðóþùåå çàïðîñ. Ïðîäåìîíñòðèðîâàíà íåâîç-
ìîæíîñòü ìîäèôèêàöèè ïðåäñòàâëåíèÿ; íàïèñàí çàïðîñ, èñïîëüçóþùèé â ñåáå
ñîçäàííîå ïðåäñòàâëåíèå.

2. Ñîçäàíà òàáëèöà ïîäñ÷¼òà êîëè÷åñòâà ñîðåâíîâàíèé äëÿ êàæäîãî ñóäüè. Òàêæå
ñîçäàíû 5 òðèããåðîâ, àâòîìàòèçèðóþùèå ñáîð ñòàòèñòèêè â òàáëèöå.

3. Ñîçäàíû 2 ïîëüçîâàòåëÿ ñ ðàçëè÷íûìè ïðàâàìè äîñòóïà. Ïåðâûé ïîëüçîâà-
òåëü íàäåë¼í ïðàâàìè òîëüêî íà ïðîñìîòð ïðåäñòàâëåíèÿ, à âòîðîé íàäåë¼í
ïðàâàìè ïðîñìîòðà, âñòàâêè, óäàëåíèÿ è îáíîâëåíèÿ äàííûõ âî âñåõ òàáëèöàõ,
ó÷àñòâóþùèõ â ïðåäñòàâëåíèè. Íà 8 ïðèìåðàõ ïðîäåìîíñòðèðîâàíî ïîâåäåíèå
ÑÓÁÄ ïðè ðàçëè÷íûõ îïåðàöèÿõ äëÿ êàæäîãî ïîëüçîâàòåëÿ, â òîì ÷èñëå ïðè
íåäîïóñòèìûõ.

4. Ñîçäàíû ïðîöåäóðà è ôóíêöèÿ. Ôóíêöèÿ ïðèíèìàåò íà âõîä ôàìèëèþ, èìÿ è
îò÷åñòâî ÷åëîâåêà è âîçâðàùàåò ôàìèëèþ è åãî èíèöèàëû.

5. Óïðàâëåíèå òðàíçàêöèÿìè. Çàäàí óðîâåíü èçîëÿöèè òðàíçàêöèé êàê Read
Committed è ïðîäåìîíñòðèðîâàíî îòñóòñòâèå àðòåôàêòà ¾Ãðÿçíîå ÷òåíèå¿ è
íàëè÷èå àðòåôàêòîâ ¾Íåïîâòîðÿåìîå ÷òåíèå¿ è ¾Ôàíòîìû¿.

Íà ðàáîòó áûëî ïîòðà÷åíî îêîëî 2-õ ìåñÿöåâ, çà êîòîðûå áûëî íàïèñàíî áîëåå
500 ñòðîê êîäà.

Ðàáîòà áûëà âûïîëíåíà â ñèñòåìå óïðàâëåíèÿ áàçàìè äàííûõ PostgreSQL 16.2.

Ïîëó÷åííûå çíàíèÿ ìîãóò áûòü è áóäóò èñïîëüçîâàíû â ðàáîòå íàä ïîñëåäóþ-
ùèìè ïðîåêòàìè è çàäàíèÿìè.
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[1] MySQL Documentation URL: https://dev.mysql.com/doc/, Äàòà îáðàùåíèÿ:
01.11.2024

[2] PostgreSQL documentation URL: https://www.postgresql.org/docs/, Äàòà îáðà-
ùåíèÿ: 01.11.2024
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