’

&

           $

           %

Ç Ãëþóóá SQL

Ç \standard" ãëþóóá ãéá óœåóéáêÝò âÜóåéò äåäïìÝíùí. ÁñœéêÜ Sequel óôçí IBM ùò ìÝñïò ôïõ System R, ôþñá SQL (Stuctured Query Language) SQL{89, SQL{92 H SQL Ýœåé äéÜöïñá ôìÞìáôá:

• Ãëþóóá Ïñéóìïý ÄåäïìÝíùí (ÃÏÄ) • Ãëþóóá Œåéñéóìïý ÄåäïìÝíùí (ÃŒÄ) • ÅíóùìáôùìÝíç Ãëþóóá Œåéñéóìïý ÄåäïìÝíùí • Ïñéóìü ĳøåùí • Åîïõóéïäüôçóç (authentication) • Áêåñáéüôçôá • ÿëåãœï Óõíáëëáãþí

Öõóéêü ÅðSSðåäï 1

’

&

           $

           %

Ç Ãëþóóá SQL

1. ÂáóéêÞ ÄïìÞ 2. ÐñÜîåéò óå Óýíïëá 3. ÓõíáèñïéóôéêÝò ÓõíáñôÞóåéò 4. Ç ÔéìÞ null 5. ÖùëéáóìÝíåò ÕðïåñùôÞóåéò 6. Ðáñáãüìåíåò ÓœÝóåéò 7. ÓœÝóåéò ÓõíÝíùóçò 8. Ãëþóóá Ïñéóìïý ÄåäïìÝíùí 9. ÖùëéáóìÝíç SQL 10. űëëá ŒáñáêôçñéóôéêÜ

Öõóéêü ÅðSSðåäï 2

’

&

           $

           %

ÂáóéêÞ ÄïìÞ

Ìéá œáñáêôçñéóôéêÞ åñþôçóç óå SQL Ýœåé ôçí åîÞò ìïñöÞ:

select A_1, A_2, . . ., A_n from R_1, R_2, . . ., R_m where P üðïõ A_i åSSíáé ãíùñSSóìáôá, ôá R_i óœÝóåéò êáé ôï P êáôçãüñçìá (óõíèÞêç).

Ç âáóéêÞ äïìÞ ìéáò SQL Ýêöñáóçò áðïôåëåSSôáé áðü 3 ðñïôÜóåéò:

• select: áíôéóôïéœåSS óôçí ðñÜîç ôçò ðñïâïëÞò ôçò óœåóéáêÞò Üëãåâñáò. ŒñçóéìïðïéåSSôáé ãéá íá áðáñéèìÞóåé ôá ãíùñSSóìáôá ðïõ èÝëïõìå íá õðÜñœïõí óôï áðïôÝëåóìá ôçò åñþôçóçò.

• from: áíôéóôïéœåSS óôçí ðñÜîç ôïõ êáñôåóéáíïý ãéíïìÝíïõ ôçò óœåóéáêÞò Üëãåâñáò. ÁðáñéèìåSS ðïéåò óœÝóåéò èá œñçóéìïðïéçèïýí ãéá ôïí õðïëïãéóìü ôïõ áðïôåëÝóìáôïò.

• where: áíôéóôïéœåSS óôç óõíèÞêç ôçò ðñÜîçò ôçò åðéëïãÞò óôç óœåóéáêÞ Üëãåâñá. Ôï êáôçãüñçìá Ýœåé ãíùñSSóìáôá ôùí óœÝóåùí ðïõ åìöáíSSæïíôáé óôï from

Öõóéêü ÅðSSðåäï 3

’

&

           $

           %

ÂáóéêÞ ÄïìÞ (óõíÝœåéá)

Ç SQL äçìéïõñãåSS ôï êáñôåóéáíü ãéíüìåíï ôùí óœÝóåùí óôï from, åêôåëåSS ìéá åðéëïãÞ ìå âÜóç ôï êáôçãüñçìá ôïõ where êáé ðñïâÜëåé ôï áðïôÝëåóìá ìå âÜóç ôá ãíùñSSóìáôá ôïõ select. ÓõœíÜ ìåôáôñÝðåé ôçí Ýêöñáóç óå ìéá éóïäýíáìç ôçò âÝëôéóôç. ÉóïäõíáìåSS ìå ôçí Ýêöñáóç: ˝_{A1,A2,...,A}n(σ_P (R_1 × R_2 × . . . × R_m)) ĳôáí äåí õðÜñœåé ôï where, ôï P èåùñåSSôáé üôé éóœýåé. Äå ãSSíåôáé áðáëïéöÞ ôùí äéðëþí åìöáíSSóåùí. ÐáñÜäåéãìá: Ïíüìáôá ôùí ðåëáôþí ðïõ ìÝíïõí óôçí ðüëç Chicago

select customer{name from customer where customer{city = \Chicago"

Öõóéêü ÅðSSðåäï 4

’

&

           $

           %

Select

ÐáñÜäåéãìá: Ïíüìáôá üëùí ôùí õðïêáôáóôçìÜôùí ðïõ Ýœïõí äþóåé äÜíåéá

select branch{name from loan Ç SQL åðéôñÝðåé ðïëëáðëÝò åìöáíSSóåéò ôçò SSäéáò ðëåéÜäáò óå ìéá óœÝóç. Ìéá óœÝóç óôçí SQL åSSíáé Ýíá ðïëõóýíïëï (multiset) Þ èýëáêáò (bag).

ÁðáëïéöÞ äéðëþí åìöáíSSóåùí:

select distinct branch{name from loan ÅðSSóçò, select all ĳëá ôá ãíùñSSóìáôá:

select * from loan ÁñéèìçôéêÝò ðñÜîåéò (+, −, ∗, /) áíÜìåóá óå óôáèåñÝò Þ ãíùñSSóìáôá ðëåéÜäùí.

select branch{name, loan{number, amount * 100 from loan ÅðéóôñÝöåé ìéá óœÝóç SSäéá ìå ôç óœÝóç loan ìüíï ðïõ ôï ãíþñéóìá amount Ýœåé ðïëëáðëáóéáóôåSS ìå ôï 100.

Öõóéêü ÅðSSðåäï 5

’

&

           $

           %

Where

ÐáñÜäåéãìá: Ôïõò áñéèìïýò üëùí ôùí äáíåSSùí ðïõ Ýãéíáí óôï õðïêáôÜóôçìá Perryridge ìå ðïóü ìåãáëýôåñï ôùí $1200 select loan{number from loan where branch-name = \Perryridge" and amount > 1200 ËïãéêïSS ôåëåóôÝò: and, or, not. ÔåëåóôÝò óýãêñéóçò: <, <=, >, >=, =, <>, between, not between áíÜìåóá óå áñéèìçôéêÝò åêöñÜóåéò, óõìâïëïóåéñÝò (strings), êáé åéäéêïýò ôýðïõò.

ÐáñÜäåéãìá ìå ôïí ôåëåóôÞ between

ÐáñÜäåéãìá:

select loan{number from loan where amount between 80000 and 100000 áíôSS ôïõ:

select loan{number from loan where amount >= 80000 and amount <= 100000

Öõóéêü ÅðSSðåäï 6

’

&

           $

           %

From

ĳôáí ôï SSäéï ãíþñéóìá åìöáíSSæåôáé óôï óœÞìá ðåñéóóüôåñùí áðü ìéá óœÝóåùí, ôüôå äéÜêñéóç âÜóç ôïõ óõìâïëéóìïý:

üíïìá-óœÝóçò.üíïìá-ãíùñSSóìáôïò

ÐáñÜäåéãìá öõóéêÞò óõíÝíùóçò: Ôá ïíüìáôá êáé ôïõò áñéèìïýò äáíåSSùí üëùí ôùí ðåëáôþí ðïõ Ýœïõí ðÜñåé äÜíåéï áðü ôçí ôñÜðåæá

select distinct customer.name, borrower.loan{number from borrower, loan where borrower.loan{number = loan.loan{number ÐáñÜäåéãìá: (åðéðñüóèåôïò ðåñéïñéóìüò ôï äÜíåéï íá åSSíáé áðü ôï õðïêáôÜóôçìá óôï Perryridge):

select distinct customer.name, borrower.loan{number from borrower, loan where borrower.loan{number = loan.loan{number and branch{name = \Perryridge"

Öõóéêü ÅðSSðåäï 7

’

&

           $

           %

ÁëëáãÞ Ïíüìáôïò

Ôá ïíüìáôá ôùí ãíùñéóìÜôùí óôï áðïôÝëåóìá åSSíáé áõôÜ ôùí óœÝóåùí óôçí åñþôçóç. Äõíáôüôçôá áëëáãÞò ôïõ ïíüìáôïò ôüóï ìéáò óœÝóçò üóï êáé åíüò ãíùñSSóìáôïò:

ðáëéü-üíïìá as íÝï-üíïìá

To as ìðïñåSS íá åìöáíSSæåôáé óôï select Þ óôï from:

Ãéá ðáñÜäåéãìá: select distinct customer.name, borrower.loan{number as loan{id from borrower, loan where borrower.loan{number = loan.loan{number ŒñÞóéìï üôáí (á) äõï óœÝóåéò ôïõ from Ýœïõí ãíùñSSóìáôá ìå ôï SSäéï üíïìá, (â) üôáí Ýœïõìå áñéèìçôéêÝò åêöñÜóåéò óôï select êáé äåí Ýœïõí üíïìá, (ã) üôáí èÝëïõìå íá áëëÜîïõìå ôï üíïìá ôïõ ãíùñSSóìáôïò óôï áðïôÝëåóìá.

Öõóéêü ÅðSSðåäï 8

’

&

           $

           %

ÌåôáâëçôÝò ÐëåéÜäùí

Ìéá ìåôáâëçôÞ ðëåéÜäáò ìðïñåSS íá ïñéóôåSS óôï from œñçóéìïðïéþíôáò ôï as:

select distinct T.name, S.loan{number from borrower as T , loan as S where T.loan{number = S.loan{number Ïé ìåôáâëçôÝò åSSíáé éäéáSSôåñá œñÞóéìåò üôáí èÝëïõìå íá óõãêñSSíïõìå äõï ðëåéÜäåò ôéò SSäéáò óœÝóçò.

ÐáñÜäåéãìá: Ôá ïíüìáôá üëùí ôùí õðïêáôáóôçìÜôùí ðïõ Ýœïõí êáôáèÝóåéò ìåãáëýôåñåò áðü ôéò êáôáèÝóåéò åíüò ôïõëÜœéóôïí õðïêáôáóôÞìáôïò ôïõ Brooklyn.

select branch{name from branch as S, branch as T where T.assets > S.assets and S.branch{name = \Brooklyn"

Öõóéêü ÅðSSðåäï 9

’

&

           $

           %

ÐñÜîåéò ìå ÓõìâïëïóåéñÝò

Ç ðéï óõíçèéóìÝíç ðñÜîç åSSíáé ôáSSñéáóìá ðñïôýðùí:

• % ôáéñéÜæåé ïðïéáäÞðïôå óõìâïëïóåéñÜ • ôáéñéÜæåé ïðïéïäÞðïôå œáñáêôÞñá

ÃSSíåôáé äéÜêñéóç áíÜìåóá óå êåöáëáSSá êáé ìéêñÜ Óýãêñéóç œñçóéìïðïéþíôáò ôï like, not like ÐáñÜäåéãìá: Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ ìÝíïõí óå ïäü ôçò ïðïSSáò ôï üíïìá ðåñéÝœåé ôçí õðïóõìâïëïóåéñÜ \Main" select customer{name from customer where customer{street like ÐïëëÝò áêüìá ðñÜîåéò åSSíáé äéáèÝóéìåò.

Öõóéêü ÅðSSðåäï 10

’

&

           $

           %

ÄéÜôáîç ôùí ÐëåéÜäùí

ŒñÞóç ôïõ order by þóôå ïé ðëåéÜäåò óôï áðïôÝëåóìá íá åSSíáé ôáîéíïìçìÝíåò ìå âÜóç ôo áíôSSóôïéœï ãíþñéóìá

select distinct customer{name, borrower.loan{number from borrower, loan where borrower.loan{number = loan.loan{number and branch{name = \Perryridge" order by customer{name Default: áýîïõóá äéÜôáîç, áëëÜ êáé Üìåóá œñçóéìïðïéþíôáò ôï asc (áýîïõóá) Þ ôï desc (öèÞíïõóá). ÅðSSóçò, ôáîéíüìçóç ìå âÜóç ðïëëÜ ãíùñSSóìáôá,

ÐáñÜäåéãìá:

select * from loan order by amount desc, loan{number asc Ç ôáîéíüìçóç åSSíáé äáðáíçñÞ ëåéôïõñãåSSá.

Öõóéêü ÅðSSðåäï 11

’

&

           $

           %

ÐñÜîåéò óå Óýíïëá

ÐñÜîåéò: union (∪), intersection (∩), except (−), åöáñìüæïíôáé óå óõìâáôÝò óœÝóåéò.

ÐáñÜäåéãìá union: Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí êáôáèÝóåéò Þ/êáé Ýœïõí ðÜñåé äÜíåéï

(select customer{name from depositor) union (select customer{name from borrower) ÁðáëïéöÞ äéðëþí åìöáíSSóåùí, åêôüò áí œñçóéìïðïéçèåSS ôï union all óôç èÝóç ôïõ union.

ÌÝãéóôïò áñéèìüò ðïëëáðëþí åìöáíSSóåùí;

ÐáñÜäåéãìá intersect: Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí êáôáèÝóåéò êáé Ýœïõí ðÜñåé äÜíåéï

(select distinct customer{name from depositor) intersect (select distinct customer{name from borrower) ÁíôSSóôïéœá õðÜñœåé intersect all.

ÌÝãéóôïò áñéèìüò ðïëëáðëþí åìöáíSSóåùí;

Öõóéêü ÅðSSðåäï 12

’

&

           $

           %

ÐñÜîåéò óå Óýíïëá (óõíÝœåéá)

ÐáñÜäåéãìá except: Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí êáôáèÝóåéò êáé äåí Ýœïõí ðÜñåé äÜíåéï

(select distinct customer{name from depositor) except (select customer{name from borrower) ÁíôSSóôïéœá õðÜñœåé except all.

ÌÝãéóôïò áñéèìüò ðïëëáðëþí åìöáíSSóåùí;

Öõóéêü ÅðSSðåäï 13

’

&

           $

           %

ÓõíáèñïéóôéêÝò ÓõíáñôÞóåéò

H SQL Ýœåé 5 built-in óõíáèñïéóôéêÝò óõíáñôÞóåéò:

• ÌÝóïò üñïò: avg (ìüíï óå áñéèìïýò) • ÅëÜœéóôï: min • ÌÝãéóôï: max • űèñïéóìá: sum (ìüíï óå áñéèìïýò) • ÐëÞèïò: count

ÐáñÜäåéãìá: ÌÝóï õðüëïéðï üëùí ôùí ëïãáñéáóìþí óôï õðïêáôÜóôçìá Perryridge

select avg(balance) from acount where branch{name = \Perryridge" Ôï áðïôÝëåóìá åSSíáé ìéá óœÝóç ìå Ýíá ãíþñéóìá êáé ìéá ãñáììÞ, ìðïñïýìå íá äþóïõìå üíïìá óôï ãíþñéóìá œñçóéìïðïéþíôáò ôï as Ìðïñïýìå íá åöáñìüóïõìå ôéò óõíáñôÞóåéò üœé ìüíï óå Ýíá óýíïëï áðü ðëåéÜäåò, áëëÜ óå ïìÜäåò áðü óýíïëá ðëåéÜäùí. Ïé ïìÜäåò ðñïóäéïñSSæïíôáé œñçóéìïðïéþíôáò ôï group by

Öõóéêü ÅðSSðåäï 14

’

&

           $

           %

ÓõíáèñïéóôéêÝò ÓõíáñôÞóåéò (óõíÝœåéá)

ÐáñÜäåéãìá: ÌÝóï õðüëïéðï ôùí ëïãáñéáóìþí óå êÜèå õðïêáôÜóôçìá

select branch-name, avg(balance) from acount group by branch{name Áí èÝëïõìå íá áðáëåSSøïõìå äéðëÝò åìöáíSSóåéò œñçóéìïðïéïýìå ôç ëÝîç-êëåéäSS distinct óôçí áíôSSóôïéœç Ýêöñáóç.

ÐáñÜäåéãìá: Áñéèìüò êáôáèåôþí óå êÜèå õðïêáôÜóôçìá select branch-name, count(distinct customer{name) from depositor, account group by branch{name Ãéá íá ìåôñÞóïõìå ðüóåò ðëåéÜäåò Ýœåé ìéá óœÝóç:

select count (*) from customer Äå ìðïñïýìå íá œñçóéìïðïéÞóïõìå ôï distinct ìå ôï count(*).

Ìðïñïýìå íá åöáñìüóïõìå ìéá óõíèÞêç óå ìéá óõãêåêñéìÝíç ïìÜäá áðü ðëåéÜäåò œñçóéìïðïéþíôáò ôï having

Öõóéêü ÅðSSðåäï 15

’

&

           $

           %

ÓõíáèñïéóôéêÝò ÓõíáñôÞóåéò (óõíÝœåéá)

ÐáñÜäåéãìá: Ïíüìáôá õðïêáôáóôçìÜôùí ìå ìÝóï õðüëïéðï ìåãáëýôåñï ôùí $1200

select branch-name, avg(balance) from account group by branch{name having avg(balance) > 1200

Ç óõíèÞêç ôïõ having åöáñìüæåôáé áöïý óœçìáôéóôïýí ïé ïìÜäåò êáé õðïëïãéóôïýí ïé óõíáèñïéóôéêÝò óõíáñôÞóåéò.

ĳôáí åìöáíSSæïíôáé êáé ôï where êáé ôï having: Ç óõíèÞêç ôïõ where åöáñìüæåôáé ðñþôá, ïé ðëåéÜäåò ðïõ éêáíïðïéïýí áõôÞ ôç óõíèÞêç ôïðïèåôïýíôáé óå ïìÜäåò ìå âÜóç ôï group by êáé ìåôÜ áí õðÜñœåé óõíèÞêç óôï having åöáñìüæåôáé óôéò ïìÜäåò.

ÐáñÜäåéãìá: ÌÝóï õðüëïéðï ãéá êÜèå ðåëÜôç ðïõ æåSS óôï Harrison êáé Ýœåé ôïõëÜœéóôïí ôñåéò ëïãáñéáóìïýò

select depositor.customer{name, avg(balance) from depositor, account, customer where depositor.acount{number = acount.acount{number and depositor.customer{name = customer.customer{name and customer{city = \Harrison" group by depositor.customer{name having count (distinct depositor.acount{number) >= 3

Öõóéêü ÅðSSðåäï 16

’

&

           $

           %

Ç ÔéìÞ null

ŒñÞóç ôçò ëÝîçò êëåéäSS null (not null) óå ìéá óõíèÞêç ãéá íá åëÝîïõìå áí ìéá ôéìÞ åSSíáé null.

select loan{number from loan where amount is null ÅìöÜíéóç null

• Óå áñéìçôéêÝò ðñÜîåéò: ôï áðïôÝëåóìá åSSíáé null üôáí ïðïéáäÞðïôå ôéìÞ åSSíáé null

• Óå óõãêñSSóåéò: óýãêñéóç ìå null óõíÞèùò äSSíåé áðïôÝëåóìá false • Óå óõíáèñïéóôéêÝò óõíáñôÞóåéò: áãíïåSSôáé ðëçí áðü ôï count(*) ÐáñÜäåéãìá:

select sum(amount) from loan

Öõóéêü ÅðSSðåäï 17

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò

Ç SQL åðéôñÝðåé ôï öþëéáóìá õðïåñùôÞóåùí.

Ìéá õðïåñþôçóç åSSíáé ìéá Ýêöñáóç select-from-where ðïõ œñçóéìïðïåSSôáé ìÝóá óå ìéá Üëëç åñþôçóç. 1. Ï ôåëåóôÞò in Ï ôåëåóôÞò in (not in) åëÝãœåé áí ìéá ðëåéÜäá áíÞêåé óå Ýíá óýíïëï áðü ðëåéÜäåò ðïõ Ýœïõí ðñïêýøåé áðü ìéá Ýêöñáóç select-from-where. ÐáñáäåSSãìáôá:

(1) Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí ðÜñåé äÜíåéï êáé Ýœïõí êáôáèÝóåéò

select distinct customer{name from borrower where customer{name in (select customer{name from depositor)

Öõóéêü ÅðSSðåäï 18

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò (óõíÝœåéá)

(2) Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí ðÜñåé äÜíåéï êáé Ýœïõí êáôáèÝóåéò óôï õðïêáôÜóôçìá Perryridge

select distinct customer{name from borrower, loan where borrower.loan{number = loan.loan{number and branch{name = \Perryridge" and (branch{name, customer{name) in (select branch{name, customer{name from depositor, account where depositor.account{number = account.account{number)

ÌðïñåSS íá œñçóéìïðïéçèïýí êáé ìå enumerated óýíïëá

ÐáñÜäåéãìá: Ôá ïíüìáôá üëùí ôùí ðåëáôþí ðïõ Ýœïõí ðÜñåé äÜíåéï êáé äå ëÝãïíôáé \Smith" Þ \Jones".

select distinct customer{name from borrower where customer{name not in (\Smith", \Jones")

2. Óýãêñéóç Óõíüëùí

(i) Ï ôåëåóôÞò some (any)

Ýœåé ôç óçìáóSSá ôïõ ôïõëÜœéóôïí Ýíá áðü Ýíá óýíïëï

Öõóéêü ÅðSSðåäï 19

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò (óõíÝœåéá)

ÐáñÜäåéãìá: Ôá ïíüìáôá üëùí ôùí õðïêáôáóôçìÜôùí ðïõ Ýœïõí êáôáèÝóåéò ìåãáëýôåñåò áðü ôéò êáôáèÝóåéò åíüò ôïõëÜœéóôïí õðïêáôáóôÞìáôïò ôïõ Brooklyn.

select distinct branch{name from branch where assets > some (select assets from branch where branch{name = \Brooklyn") åðSSóçò: < some, <= some, >= some, = some, <> some

(ii) Ï ôåëåóôÞò all Ýœåé ôç óçìáóSSá áðü üëá ôá óôïéœåSSá åíüò óõíüëïõ

ÐáñÜäåéãìá: Ôá ïíüìáôá üëùí ôùí õðïêáôáóôçìÜôùí ðïõ Ýœïõí êáôáèÝóåéò ìåãáëýôåñåò áðü ôéò êáôáèÝóåéò êÜèå õðïêáôáóôÞìáôïò ôïõ Brooklyn.

select distinct branch{name from branch where assets > all (select assets from branch where branch{name = \Brooklyn")

Öõóéêü ÅðSSðåäï 20

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò (óõíÝœåéá)

åðSSóçò: < all, <= all, >= all, = all, <> all

ÐáñÜäåéãìá: Ôï õðïêáôÜóôçìá ìå ôï ìåãáëýôåñï ìÝóï õðüëïéðï.

select distinct branch{name from account group by branch{name having avg (balance) >= all (select avg (balance) from account group by branch{name)

3. ÿëåãœïò ãéá űäåéá ÓœÝóç

Ï ôåëåóôÞò exists: åðéóôñÝöåé true áíí ç õðïåñþôçóç äåí åSSíáé êåíÞ

ÐáñÜäåéãìá: Ïé ðåëÜôåò ðïõ Ýœïõí êáôáèÝóåéò êáé Ýœïõí ðÜñåé äÜíåéï.

select customer{name from borrower where exists (select * from depositor where depositor.customer{name = borrower.customer{name)

Öõóéêü ÅðSSðåäï 21

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò (óõíÝœåéá)

Ï ôåëåóôÞò not exists ìðïñåSS íá œñçóéìïðïéçèåSS ãéá Ýëåãœï áí \ç óœÝóç A ðåñéÝœåé ôç óœÝóç B": \not exists (B except A)"

ÐáñÜäåéãìá: Ïé ðåëÜôåò ðïõ Ýœïõí êáôáèÝóåéò óå üëá ôá õðïêáôáóôÞìáôá ôïõ Brooklyn.

select distinct S.customer{name from depositor as S where not exists

((select branch{name from branch where branch{city = \Brooklyn") except (select R.branch{name from depositor as T , account as R where T.account{number = R.account{number and S{customer{name = T.customer{name)

Öõóéêü ÅðSSðåäï 22

’

&

           $

           %

ÖùëéáóìÝíåò ÕðïåñùôÞóåéò (óõíÝœåéá)

4. ÿëåãœïò ãéá ÄéðëÝò ÅìöáíSSóåéò Ï ôåëåóôÞò unique: åðéóôñÝöåé true áíí ç õðïåñþôçóç äåí Ýœåé ðïëëáðëÝò üìïéåò ðëåéÜäåò

ÐáñÜäåéãìá: Ïé ðåëÜôåò ðïõ Ýœïõí ìüíï ìéá êáôÜèåóç óôï ðáñÜñôçìá Perryridge.

select T.customer{name from depositor as T where unique

(select R.customer{name from acount, depositor as R where T.customer{name = R.customer{name and R.acount{number = account.account{number and acount.branch{name = \Perryridge" ) Ï ôåëåóôÞò nonunique ÐáñÜäåéãìá: Ïé ðåëÜôåò ðïõ Ýœïõí ôïõëÜœéóôïí äõï êáôáèÝóåéò óôï ðáñÜñôçìá Perryridge.

Öõóéêü ÅðSSðåäï 23

’

&

           $

           %

Ðáñáãüìåíåò ÓœÝóåéò

Ç SQL-92 äSSíåé ôç äõíáôüôçôá œñçóéìïðïéþíôáò ôï as íá äïèåSS Ýíá ðñïóùñéíü üíïìá óå ìSSá óœÝóç ðïõ ðñïêýðôåé áðü ìéá õðïåñþôçóç.

ÐáñÜäåéãìá: Ôï ìÝóï õðüëïéðï ãéá üëá ôá õðïêáôáóôÞìáôá ãéá ôá ïðïSSá ôï ìÝóï õðüëïéðï åSSíáé ìåãáëýôåñï ôùí $1200

select branch{name, avg{balance from (select branch{name, avg(balance) from depositor group by branch name) as result (branch name, avg{balance) where avg{balance > 1200

Öõóéêü ÅðSSðåäï 24

’

&

           $

           %

Ïñéóìüò ĳøåùí

Ìðïñïýìå íá ïñSSóïõìå ìéá üøç œñçóéìïðïéþíôáò ôçí åíôïëÞ:

create view üíïìá{üøçò as åñþôçóç ÅðSSóçò, ìðïñïýí íá ðñïóäéïñéóôïýí ôá ïíüìáôá ôùí ãíùñéóìÜôùí Üìåóá:

create view üíïìá{üøçò(ëSSóôá ïíïìÜôùí-ãíùñéóìÜôùí) as åñþôçóç

ÐáñÜäåéãìá: Ìéá üøç ðïõ ðåñéëáìâÜíåé ôá ïíüìáôá üëùí ôùí õðïêáôáóôçìÜôùí êáé ôï Üèñïéóìá ôùí äáíåSSùí ðïõ Ýœïõí ãSSíåé áðü áõôÜ

create view branch-total-loan(branch{name, total{loan) as select branch{name, sum(amount) from loan group by branch{name Ôá ïíüìáôá üøåùí ìðïñåSS íá œñçóéìïðïéçèïýí ïðïõäÞðïôå ìðïñåSS íá œñçóéìïðïéçèåSS ôï üíïìá ìéáò óœÝóçò.

Ï ïñéóìüò ôçò üøçò ðáñáìÝíåé óôçí âÜóç äåäïìÝíùí, åêôüò áí óâçóôåSS:

drop view üíïìá-üøçò

Öõóéêü ÅðSSðåäï 25

’

&

           $

           %

ÔñïðïðïéÞóåéò

1. ÄéáãñáöÞ Ìðïñïýìå íá óâÞóïõìå ìüíï ïëüêëçñåò ðëåéÜäåò êáé üœé óõãêåêñéìÝíá ãíùñSSóìáôá.

delete from R where P ÓâÞíåé üëåò ôéò ðëåéÜäåò ôçò R ãéá ôéò ïðïSSåò éóœýåé ôï P. ĳôáí ëåSSðåé ôï where óâÞíïíôáé üëåò ïé ðëåéÜäåò ìéáò óœÝóçò. ÐáñáäåSSãìáôá (1) ĳëïõò ôïõò ëïãáñéáóìïýò ôïõ Smith

delete from depositor where customer{name = \Smith" (2) ĳëïõò ôïõò ëïãáñéáóìïýò óôá õðïêáôáóôÞìáôá ðïõ âñSSóêïíôáé óôï Brooklyn.

delete from account where branch{name in (select branch{name from branch where branch{city = \Brooklyn")

Öõóéêü ÅðSSðåäï 26

’

&

           $

           %

ÔñïðïðïéÞóåéò (óõíÝœåéá)

Áí êáé ìðïñïýìå íá óâÞóïõìå ðëåéÜäåò ìüíï áðü ìSSá óœÝóç ôç öïñÜ ìðïñïýìå íá áíáöåñèïýìå óå ðåñéóóüôåñåò áðü ìéá óœÝóåéò óôçí õðïåñþôçóç ôïõ where (3) ĳëïõò ôïõò ëïãáñéáóìïýò ìå õðüëïéðï ìéêñüôåñï áðü ôï ìÝóï õðüëïéðï óôçí ôñÜðåæá.

delete from account where balance < (select avg(balance) from account) Ðñþôá ãSSíåôáé ï Ýëåãœïò óå üëåò ôéò ðëåéÜäåò êáé ìåôÜ áõôÝò äéáãñÜöïíôáé. 2. ÅéóáãùãÞ Ãéá íá åéóÜãïõìå äåäïìÝíá óå ìéá óœÝóç åSSôå (á) ðñïóäéïñSSæïõìå ôçí ðëåéÜäá åSSôå (â) ãñÜöïõìå ìéá åñþôçóç ðïõ ôï áðïôÝëåóìá ôçò åéóÜãåôáé óôç óœÝóç.

ÐáñÜäåéãìá ãéá ôï (á)

insert into account

values (\Perryridge", \A{9732", 1200) ĳôáí ìå ïðïéáäÞðïôå óåéñÜ, ð.œ.,:

insert into account(account{number,branch{name,balance) values (\A{9732",\Perryridge", 1200)

Öõóéêü ÅðSSðåäï 27

’

&

           $

           %

ÔñïðïðïéÞóåéò (óõíÝœåéá)

ÐáñÜäåéãìá ãéá ôï (â): Ãéá êÜèå ðåëÜôç ðïõ Ýœåé ðÜñåé äÜíåéï áðï õðïêáôÜóôçìá ôïõ Perryridge ðñïóôSSèåôáé ùò äþñï Ýíáò ëïãáñéóìüò ôùí $200

insert into account select branch{name, loan{number, 200 from loan where branch{name = \Perryridge"

ÐñÝðåé ðñþôá íá õðïëïãéóôåSS ôï select ðëÞñùò êáé ìåôÜ íá ãSSíåé ç åéóáãùãÞ. Ôé áðïôÝëåóìá Ýœåé ç ðáñáêÜôù åíôïëÞ áí áõôü äå óõìâáSSíåé;

insert into account select * from account

ÅðSSóçò, åéóáãùãÞ null ôéìþí:

insert into account values (null \A{9732", 1200)

Öõóéêü ÅðSSðåäï 28

’

&

           $

           %

ÔñïðïðïéÞóåéò (óõíÝœåéá)

3, Åíçìåñþóåéò ÐáñÜäåéãìá: Áýîçóç üëùí ôùí õðïëïSSðùí ðïõ åSSíáé ìåãáëýôåñá ôùí $100 êáôÜ 5% ëüãù ôïêéóìïý

update account set balance = balance ∗ 1.05 where balance > 100

ÐáñÜäåéãìá: Áýîçóç üëùí ôùí õðïëïSSðùí ðïõ åSSíáé ìåãáëýôåñá áðü ôïí ìÝóï üñï êáôÜ 5% ëüãù ôïêéóìïý

update account set balance = balance ∗ 1.05 where balance > select avg(balance) from account

Öõóéêü ÅðSSðåäï 29

’

&

           $

           %

Óõíåíþóåéò Óõíüëùí

Ç SQL{92 õðïóôçñSSæåé äéÜöïñïõò ôýðïõò óõíåíþóåùí ðïõ óõíÞèùò œñçóéìïðïéïýíôáé óôï for, áëëÜ ìðïñïýí íá œñçóéìïðïéçèïýí ïðïõäÞðïôå ìðïñåSS íá œñçóéìïðïéçèåSS ìéá óœÝóç. ÃåíéêÞ óýíôáîç:

üíïìá{óœÝóçò_1 <ôýðïò{óõíÝíùóçò> üíïìá{óœÝóçò_2 <óõíèÞêç{óõíÝíùóçò> Þ üíïìá{óœÝóçò_1 natural <ôýðïò{óõíÝíùóçò> üíïìá{óœÝóçò_2 Ôýðïé ÓõíÝíùóçò:

• inner join: åóùôåñéêÞ (èÞôá) óõíÝíùóç • left outer join: áñéóôåñÞ åîùôåñéêÞ óõíÝíùóç • right outer join • full outer join ÓõíèÞêåò ÓõíÝíùóçò: • on P , üðïõ P óõíèÞêç • using(A_1, A_2, . . . , A_n): üðùò ç öõóéêÞ óõíÝíùóç, ìüíï ðïõ ôá ãíùñSSóìáôá ðïõ ðñÝðåé íá ôáéñéÜæïõí óôç óõíÝíùóç åSSíáé ôá A_i. Ôá A_i ðñÝðåé íá åSSíáé ãíùñSSóìáôá êïéíÜ êáé óôéò äõï óœÝóåéò êáé åìöáíSSæïíôáé óôï áðïôÝëåóìá ìüíï ìéá öïñÜ.

Öõóéêü ÅðSSðåäï 30

’

&

           $

           %

Óõíåíþóåéò Óõíüëùí (óõíÝœåéá)

Ãéá ôçí åóùôåñéêÞ óõíÝíùóç ç óõíèÞêç äåí åSSíáé õðïœñåùôéêÞ, üôáí ëåSSðåé éóïäõíáìåSS ìå êáñôåóéáíü ãéíüìåíï.

Ïé ëÝîåéò êëåéäéÜ inner êáé outer åSSíáé ðñïáéñåôéêÝò. natural: öõóéêÞ óõíÝíùóç, ôá ãíùñSSóìáôá åìöáíSSæïíôáé óôï áðïôÝëåóìá ìå ôçí åîÞò äéÜôáîç: ðñþôá áõôÜ ìå ôá ïðïSSá Ýãéíå ç óõíÝíùóç (äçë., áõôÜ ðïõ åSSíáé êïéíÜ êáé óôéò äýï óœÝóåéò), ìåôÜ ôá õðüëïéðá ôçò ðñþôçò óœÝóçò, êáé ôÝëïò ôá õðüëïéðá ôçò äåýôåñçò óœÝóçò.

ÐáñÜäåéãìá: Ôá ïíüìáôá ôùí ðåëáôþí ðïõ åSSôå Ýœïõí êáôáèÝóåéò åSSôå Ýœïõí ðÜñåé äÜíåéá (áëëÜ üœé êáé ôá äõï)

select customer{name from (depositor natural full outer join borrower) where account{number is null or

loan{number is null

Öõóéêü ÅðSSðåäï 31

’

&

           $

           %

Ãëþóóá Ïñéóìïý ÄåäïìÝíùí (ÃÏÄ)

ÓœåôéêÜ ìå ôï ëïãéêü óœÞìá, ç ÃÏÄ SQL õðïóôçñSSæåé ôïõò ïñéóìïýò:

• ôïõ óœÞìáôïò êÜèå óœÝóçò • ôïõ ðåäSSïõ ôéìþí êÜèå ãíùñSSóìáôïò • ôùí ðåñéïñéóìþí áêåñáéüôçôáò Ôýðïé ÐåäSSïõ Ïñéóìïý Ãéá ôïí ïñéóìü ôïõ ðåäSSïõ ïñéóìïý, ïé äéáèÝóéìïé built-in ôýðïé ðåñéëáìâÜíïõí:

• char(n) (óôáèåñïý ìÞêïõò) • varchar(n) • int • smallint • numeric(p,d) (d áðü ôá p øçöSSá åSSíáé óôá äåîéÜ ôçò

õðïäéáóôïëÞò) • real, double precision • ‚oat(n) • date (çìåñïìçíSSá) • time (þñá)

Öõóéêü ÅðSSðåäï 32

’

&

           $

           %

Ç SQL ùò ÃÏÄ (óõíÝœåéá)

Ï ïñéóìüò ðåäSSïõ ìðïñåSS íá ðåñéÝœåé ôïí ðñïóäéïñéìü not null ÅðSSóçò, åðéôñÝðåôáé äçìéïõñãSSá ðåäSSïõ:

create domain person-name char(20) Ïñéóìüò ÓœÞìáôïò create table R(A_1D_1, A_2D_2, . . . , A_nD_n),

<ðåñéïñéóìïSS-ïñèüôçôáò_1 >, . . ., <ðåñéïñéóìïSS-ïñèüôçôáò_k > üðïõ R åSSíáé ôï üíïìá ôçò óœÝóçò, A_i ôá ïíüìáôá ôùí ãíùñéóìÜôùí, êáé D_i ïé ôýðïé ôùí áíôSSóôïéœùí ðåäSSùí ôéìþí. ÅðéôñåðôïSS ðåñéïñéóìïSS ïñèüôçôáò åSSíáé ôçò ìïñöÞò:

primary key (A_{j1}, A_{j2}, . . . A_jm) unique (A_{j1}, A_{j2}, . . . A_jm) check P ÐáñáäåSSãìáôá (1) create table customer (customer{name char(20) not null, customer{street char(30), customer{city char(30), primary key (customer{name)) Öõóéêü ÅðSSðåäï 33

’

&

           $

           %

Ç SQL ùò ÃÏÄ (óõíÝœåéá) (2) create table account (account{number char(10) not null, branch{name char(15), balance integer, primary key (account{number) check (balance >= 0)) ÅðSSóçò, ðéï ðåñSSðëïêåò óõíèÞêåò, ð.œ., ãéá îÝíá êëåéäéÜ:

check (branch{name in (select branch{name from branch) Ìéá êáéíïýñãéá óœÝóç åSSíáé áñœéêÜ Üäåéá. Ãéá íá óâçóôåSS Ýíá óœÞìá:

drop table R ÄéáöïñÜ áðü

delete from R ÐñïóèÞêç íÝïõ ãíùñSSóìáôïò:

alter table R add A D ðñïóèÞêç óå ìéá óœÝóç R ðïõ Þäç õðÜñœåé ôïõ ãíùñSSóìáôïò A ìå ðåäSSï D, ç ôéìÞ ôùí ðëåéÜäùí ôçò R óôï êáéíïýñãéï ãíþñéóìá åSSíáé null. ÄéáãñáöÞ ãíùñSSóìáôïò:

alter table R drop A

’

&

           $

           %

Ç SQL ùò ÃÏÄ (óõíÝœåéá)

ÐåñéïñéóìïSS Áêåñáéüôçôáò 1. ÐåäSSïõ ïñéóìïý Œñçóéìïðïéþíôáò ôçí åíôïëÞ check: ÐáñáäåSSãìáôá (1) ÅëÜœéóôïò ùñïìSSóèéï

create domain hourly{wage numeric(5, 2)

constraint wage{value{test check(value >= 4.00)

(2) Íá ìçí ðåñéÝœåé ôçí ôéìÞ null

create domain account{number char(10)

constraint account{number{null{test check(value not null) (3) Íá ðáSSñíåé óõãêåêñéìÝíåò ôéìÝò

create domain account{type char(10) constraint account{type{test check(value in (\Checking", \Saving"))

Öõóéêü ÅðSSðåäï 35

’

&

           $

           %

Ç SQL ùò ÃÏÄ (óõíÝœåéá)

2. ÐåñéïñéóìïSS ÁíáöïñÜò Óýíôáîç:

foreign key (A_i) references A_j ĳôáí ìéá ðñÜîç ðáñáâéÜæåé Ýíáí ðåñéïñéóìü áíáöïñÜò áðïññSSðôåôáé åêôüò áí Ýœåé ïñéóôåSS: • on delete cascade • on update cascade ÐáñÜäåéãìá

create table . . . foreign key (branch{name) references branch on delete cascade on update cascade . . .)

Öõóéêü ÅðSSðåäï 36

’

&

           $

           %

ÅíóùìáôùìÝíç SQL

ÐñïóðÝëáóç ìéáò ÂÄ ìÝóù ìéá ãëþóóáò ðñïãñáììáôéóìïý ãåíéêïý óêïðïý áðáéôåSSôáé ôïõëÜœéóôïí ãéáôSS:

1. õðÜñœïõí åñùôÞóåéò ðïõ äå ìðïñïýí íá äéáôõðùèïýí óå SQL, ãéáôSS ç SQL äåí Ýœåé üëåò ôéò äõíáôüôçôåò ìéáò ãëþóóáò ðñïãñáììáôéóìïý ãåíéêïý óêïðïý

2. ìç-äçëùôéêÝò åíôïëÝò (ð.œ., åêôýðùóç, åðéêïéíùíSSá ìå ôï œñÞóôç) äå ìðïñïýí íá ãSSíïõí ìÝóù ôçò SQL

ÅíóùìÜôùóç ôçò SQL óå ìéá ãëþóóá ðïõ êáëåSSôáé öéëüîåíç (host)

Óå áõôÞí ôçí ðåñSSðôùóç, ç åðåîåñãáóSSá ôùí åñùôÞóåùí ãSSíåôáé áðü ôç ÂÄ, êáé ôï áðïôÝëåóìá ãSSíåôáé äéáèÝóéìï óôï ðñüãñáììá ìéá ðëåéÜäá ôç öïñÜ

ÿíáò åéäéêüò ðñï-åðåîåñãáóôÞò (preprocessor) áíôéêáèéóôÜ ôïí åíóùìáôùìÝíï êþäéêá ôçò SQL ìå äçëþóåéò êáé êëÞóåéò óõíáñôÞóåùí óôç host ãëþóóá êáé ìåôÜ ìåôáöñÜæåôáé ôï ðñüãñáììá

Óýíôáîç ôçò ìïñöÞò:

EXEC SQL < embedded SQL statement > END-EXEC

Ç áêñéâÞò óýíôáîç åîáñôÜôáé áðü ôç host ãëþóóá

Öõóéêü ÅðSSðåäï 37

’

&

           $

           %

ÅíóùìáôùìÝíç SQL (óõíÝœåéá)

Œñçóéìïðïéïýìå ôçí åíôïëÞ: SQL INCLUDE, ãéá íá äçëþóïõìå óôïí ðñï-åðåîåñãáóôÞ ðïõ ðñÝðåé íá åéóÜãåé ôéò äçëþóåéò ôùí ìåôáâëçôþí ôçò SQL

ÌåôáâëçôÝò ôçò ãëþóóáò ìðïñåSS íá œñçóéìïðïéçèïýí óôçí åíôïëÞ ôçò SQL áí ôï óýìâïëï : ðñïçãåSSôáé ôïõ ïíüìáôüò ôïõò

Ãéá íá ãñÜøïõìå ìéá åñþôçóç óå SQL:

EXEC SQL

declare c cursor for select customer{name, customer{city from deposit, customer where deposit.customer{name = customer.customer{name and deposit.balance > :amount END-EXEC Ç ðáñáðÜíù åíôïëÞ äåí ðñïêáëåSS ôçí åêôÝëåóç ôçò åñþôçóçò, ãéá íá åêôåëåóôåSS:

EXEC SQL open c END-EXEC

Ôï áðïôÝëåóìá óþæåôáé óå ìéá ðñïóùñéíÞ óœÝóç, áí õðÜñœåé ëÜèïò ôï äéáãíùóôéêü ìÞíõìá óþæåôáé óå ìéá åéäéêÞ ìåôáâëçôÞ (SQLCA)

Öõóéêü ÅðSSðåäï 38

’

&

           $

           %

ÅíóùìáôùìÝíç SQL (óõíÝœåéá)

Ïé ðëåéÜäåò ôïõ áðïôåëÝóìáôïò ãSSíïíôáé äéáèÝóéìåò óôï ðñüãñáììá ìÝóù ìéáò óåéñÜò áðü fetch åíôïëÝò, œñåéÜæåôáé ìéá ìåôáâëçôÞ ôçò host ãëþóóáò ãéá êÜèå ãíþñéóìá

EXEQ SQL fetch c into :cn, :cc END-EXEC

Ãéá íá óâÞóïõìå ôç ðñïóùñéíÞ óœÝóç:

EXEC SQL close c END-EXEC

ÅðSSóçò:

EXEC SQL < any valid update, insert or delete > END-EXEC

ÄõíáìéêÞ SQL Ôá ðñïãñÜììáôá ìðïñïýí íá äçìéïõñãïýí åñùôÞóåéò óå SQL ùò óõìâïëïóåéñÝò äõíáìéêÜ êáôÜ ôçí åêôÝëåóç êáé åSSôå íá ôá åêôåëïýí áìÝóùò åSSôå íá ôá \ðñïåôïéìÜæïõí" (ôá ìåôáöñÜæïõí) ãéá íá œñçóéìïðïéçèïýí áñãüôåñá

ÐáñÜäåéãìá: char * sqlprog =\update acount set balance = balance ∗ 1.05 where acount{number = ?" EXEC SQL prepare dynprog from :sqlprog; char account[10] = \A-101"; EXEC SQL execute dynprog using :account; Öõóéêü ÅðSSðåäï 39

’

&

           $

           %

űëëá ŒáñáêôçñéóôéêÜ

• Ãëþóóåò 4çò ÃåíéÜò

• ÿííïéá ôïõ session ìåôáîý åíüò client êáé ôïõ server ôïõ ÓÂÄ

• ÄçìéïõñãSSá óœÞìáôïò

create schema êáé ÓâÞóéìï óœÞìáôïò drop schema

Öõóéêü ÅðSSðåäï 40