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Declarative SQL

0 AnAwTtikég R\ pn d1adikaoTikéSG (Declarative or nonprocedural) — O
XPNoTNG dnAwvel TTola OEQOUEVA ATTAITOUVTAI XWPIG va TOV EVOIAQPEPEI
0 TPOTTOG TTou Ba avakTnBouv auTd Ta dedopéva (SQL)

select ...  P=Predicate (katnyépnua)
from ... P= 2uvOuaouOG aTTO AOYIKEG KAl ApPIOUNTIKES EKPPATEIG
P=EppwAicopévo YTroepwtnua
where P ? . exists/non exists
? :In/ Not In
’ ‘. ? : Some, Any, All
rE\“Kn 50“” ? :Unique / Non Unique
Selec.r L s
Insert into R
from Select from
Wh ere UTToEPWTNON where P
Update R
? (SZICCT / where P
from Delete R
. where P
where );

YToAoyIop6¢ ThG UTToEpWTNONG Yid KAOe ypapph (TTAeidda) Tng eEWTePIKAG

gpwTNONG
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L PL SQL

2 KavOaAAecg (Triggers)
Evowpatwuévn (Embedded) SQL
Auvauikn) (Dynamic) SQL

O O O O

2uvaptnoeig kai AladikaoTikéC Aopég (Functions and
Procedural Constructs**)

O

Avadpopikd EpwTtAparta (Recursive Queries**)
0 Tllpoxwpnuéva @cuara SQL**
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PL SQL
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é_ Trigger (Eidotroinon)

0 “Y1roB€oTe 0TI 0 Jones KAvel avaAnWEIS atTd KATTOI0 AoyapIiacud TTou
EKAVE ApVNTIKO TO UTTOAOITTO TOU AOYapIaooU Tou. AG TTOUME OTI TO t
OnAwvVEl TV eyypagn Tou Aoyaplacuou Pe apvnTikr Tiun balance”

0 Or evépyeleg TTOU Ba TTPETTEN VA KAVEI QuTOPATA TO TPATTECIKO oUCTNUA
gival ol €¢NG:

0 (1) Na elcaxBei pia véa eyypagr s otn oxéon loan pe
s[loan_number]=t[account_number]
s[branch_name]=t[branch_name]
s[amount]= - t[balance]

..... olya 1Tou dgv Ba Tov Apnve va TPAPRAELElI XPHHUATA...TOU TA XPEWVEI
TwpPa ocav 0Avelo......

(2) Eloayoupe pia véa eyypagn u otn oxéon borrower Je
u[customer_name]="“Jones”
u[loan_number]=t[account_number]

(3) OpiCoupue oTov TTivaka account 1o t[balance]=0
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Trigger (Eidotroinon) (Zuv.)

0 Create trigger overdraft-trigger on account
for update
as
if inserted.balance <0
begin
insert into borrower
(select customer_name, account_number
from depositor, inserted
where inserted.account_number=depositor.account-number);
insert into loan values
(inserted.acount_number, inserted.branch_name, - inserted. balance);
update account Set balance=0
where account.account_number=inserted.account-number)

Kwdikag Trigger oge MS-SQL Server
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L Evowparwpévn (Embedded) SQL

0 To SQL mrpotutro (standard) opilel evowuatwoelg TG YAwooag SQL o€
Mia TTAE100a YAWO oWV TTpoypauuaTiopou oTtweg C, Java, kai Cobol.

0 HyAwooa otnv ommoia Ta SQL queries evowuaTwvovTal €ival yVwoTr ME
TO Ovopa host language, Kal ol SQL O0OUEC TTOU ETTITPETTOVTAI JECQ O€
Mia host language atroteAouv Tnv emovoualopevn embedded SQL.

0 H Baoiky pop®r auTwy TwV YAWoowV akoAoubei To System R 1o oT110i0
evowpatwvel SQL yéoa og PL/IL.

0 HEXEC SQL evroAn XpnoIPoTIoIEiTAI VIO va ONAWCEI OTOV TTPO-
ETTECEPYQOTH (pPreprocessor) aiTnua evowpatwuevng SQL
EXEC SQL <embedded SQL statement > END_EXEC

2Nueiwon: AuTo dlagopoTrolEiTal aTTd YAwooa o€ YAwooa (yia
TTapadelyua, otn YAwooa Java n evowpatwon (embedding) yiveral wg

€¢NG:
#SQL{...})
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Example Query

0 Méoa amo pia host language, Bpec Ta ovouara Kai TIC TTOAEIC TwV
ITEAQTWV TTOU £XOUV OE KATTOIO Aoyaplaouo UTTOAOITTO UEYAAUTEPO
arro TNV Tiun TNS METABANTAC amount.

0 Tpodiaypagoupe 10 query o€ SQL Kal dNAWVOUUE Evav cursor yr auTo
EXEC SQL

declare c cursor for

select customer_name, customer_city

from depositor, customer, account

where depositor.customer_name = customer.customer_name

and depositor account_number = account.account_number
and account.balance > :amount

END_EXEC
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Embedded SQL (Zuv.)

0 H evioAn open TTPOKAAEi TNV Evapn EKTEAEONG TOU EPWTAMATOC
EXEC SQL open c END_EXEC

0 H evroAn fetch TotroBeTei TIC TIMEG VOGS tuple Tou atToTEAéOUATOG O€
METABANTEC TNG oIkodEoTTOIVOG YAWooag (host language).

EXEC SQL fetch c into :cn, :cc END_EXEC
EmravaAapBavoueveg kKAnoeig Tng fetch totmoBetouv €va-Eva ta tuples Tou
ATTOTEAEOUATOG

0 Mia deopeupévn peTaBANT SQLSTATE (Tng kAGong SQLCA) TTaipvel TNV TIUA
‘02000’ yia va uttodnAwaoel 11 dev UTTApXoUV dlIaBEoiua aAAa dedouéva yia va
yivouv fetch, dnAadr va @opTwBouv oTIC JETABANTES €N Kal CC.

0 H evioAn close 1rpokalAei o1o database cuoTtnua va diaypawyel TNV TTPOCWPIVH
oxéon n otroia £Xel ATTOBNKEUOEI TO ATTOTEAECOUA TOU EPWTAMATOG.

EXEC SQL close c END_EXEC

2nNM: O1 TTapaTTAvw AETTTOUEPEIES TTOIKIAOUV aTTO YAwooa o€ yAwooa. [l.x., otnv
Java d¢gv xpeialovtal eTavalaupavopeveg kKAnoeig Tng fetch, agou n idia n
YAwooa opilel autopaTa €10IKOUG Java iterators TTou KAvouv TNV TTapatravw
OOUAsIq.
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Evnuepwoeig d1a pécw Cursors

0 MTtropoupe va evnuepwaooupe 1o tuple TTou yivetal fetched atrd Tov
cursor dnAwvovTag OTI 0 cursor auTtog gival yia update:

declare c cursor for

select *

from account

where branch_name = ‘Perryridge’
for update

0 Ta va evnuepwooupe To tuple oTnv TpExouoa BEoN TOU CUrsor c,
VOAQPOUUE:
update account

set balance = balance + 100
where current of c
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Avvapixk SQL

0 EmTpétTel o€ TpoypdupaTa va dopouy Kail va atrooTéAAouv SQL
gueries KaTd 1o XpOvo eKTEAEDTC TOUC (at run time).

0 MNapadeypa xprnong duvapikng SQL yéoa amd mpoypaupa C.

char * sqlprog = “update account
set balance = balance * 1.05
where account_number = ?”
EXEC SQL prepare dynprog from :sqlprog;
char account [10] = “A-1017;
EXEC SQL execute dynprog using :account;

0 "Eva Ouvapiko SQL TTpoypaupa TTEPIEXEI EVA ?, O OTTOIOG €ival £vag
place holder yia pia Tiyry (value) n otroia pag mpounBeusral orav éva
SQL tmpoypappa eKTEAEITAIL.

0 *** Dynamic SQL is a programming technique that enables you to build SQL statements dynamically
at runtime. You can create more general purpose, flexible applications by using dynamic SQL
because the full text of a SQL statement may be unknown at compilation. For example, dynamic
SQL lets you create a procedure that operates on a table whose name is not known until
runtime.
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L AiadikaoTikég ETrexrdoeig & Stored
Procedures

0 H SQL mapéxel yia module (transact SQL) yAwooa n otroia:

EmmitpEtrel Tov opiouod procedures otnv SQL, ue if-then-else evioA&c,
for kar while eravaAnyeig (loops), K.T.A.

0 Oi Stored Procedures
MT1Topouv va attobnkeuoouv diadikaoie¢ péoa o€ pia BA
Kail ev guvexeia va TIG eKTEAECOUV XpnoidoTTolwvTag pia call evioAn

EmiTpéTTouV €TTIONG O€ ECWTEPIKEG EQAPUOYES Va ouvepyalovTal PE TN
BA xwpig va xpeialeral va yvwpPiCouv EOWTEPIKEC AETITOMEPEIEG TNG
BA.
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é_ Functions ka1 Procedures

0 H SQL:1999 utmrooTnpicel functions kai procedures
O1 Functions/procedures ptropei va avatrtuxBouv €ite oe SQL rj o€
Mia eEWTEPIKA YAWOOQ TTPOYPANUATIOHOU
O1 Functions €ivai 1I01aiTepa XPNOIYES ME €I0IKOUC TUTTOUG OEQOUEVWV
OTTWG EIKOVEG KAl YEWMETPIKA QAVTIKEIMEVA

[Mapadeiyua: functions TTou EAEYXOUV AV ETTIKAAUTITOVTAI
TTOAUYWVA 1] TTOU OUYKPIVOUV EIKOVEC YIa VO EAEYEOUV OPOIOTNTA
(similarity)

Kartroia 2uathuata BA utrooTnpifouv table-valued functions, ol
OTTOIEG ETTIOTPEPOUV [ia oxéon (relation) wg atmoTéAeoua

0 H SQL:1999 utrooTnpidel 1Tiong £va TTAOUCIO CUVOAO OTTO QVAYKAIEG
OOMEC, OTTWG:
Loops, if-then-else, assignment

0 TloAANEC BA €xouv 1010KkTNTEC procedural extensions oe SQL ol o1Toieg
dlagpEpouv atro Tnv SQL:1999
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SQL Functions

0 Oploe pia ouvApTnon n OTToia va TTaipvel We TTOPAPETPO TO OVOoud
EVOC TTEAQTN, KOl VA ETTIOTPEPEI TO TTANOOC TWV AoyaplIacHwY TTOU
KATEXEI O OUYKEKPIMEVOC TTEAATNG.

create function account_count (customer varchar(20))
returns integer
begin

declare a_count integer;

select count (*) into a_count

from depositor
where depositor.customer_name = customer

return a_count;
end

Database System Concepts - 5t Edition, June 15, 2005 4.14 ©Silberschatz, Korth and Sudarshan



é_ Table Functions

0 H SQL:2003 trepIEXEl CUVAPTHOEIC OI OTTOIEC ETTIOTPEPOUV WG
ATTOTEAECMA pia oAOKANpN oxéon (relation)

0 TNapadeyua: ETTEoTpewe OAOUG TOUG AOYAPIOCHOUG TTOU AVIKOUV O€
EVAV OUYKEKPIUEVO TTEAQTN.

create function accounts_of (customer char(20)
returns table ( account_number char(10),
branch_name char(15),
balance numeric(12,2))
return table
(select account_number, branch_name, balance
from account
where exists (
select *
from depositor
where depositor.customer_name = customer
and depositor.account_number = account.account_number ))
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Table Functions (Zuv.)

0 Bpeg 1a ovoparta kal TIG d1EuBUVOEIC KABE TTEAATN O OTTOIOC £XEI
TTEPIOCOTEPOUG ATTO £vVav Aoyaplacuoug.

create function names_streets (customer varchar(20)
returns table ( customer_name char(20),
customer_street char(20),
customer_city  char(30))
return table

(select customer_name, customer_street, customer_city
from customer
where account_count (customer ) > 1)
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- ‘L Table Functions (Zuv.)

0 Tpotog xpnong
select *
from table (accounts_of (‘Smith’))
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;_ SQL Procedures

0 H ouvdptnon account_count gTropouce va ypa@Tei Kal we diadikaaia
(procedure) wg €¢NC:
create procedure account_count_proc (in customer varchar(20),
out a_count integer)
begin
select count(*) into a_count

from depositor
where depositor.customer_name = customer

end

0 Oi1 Procedures ptmropouv va kAnBouv eite ammd yia SQL procedure rj atro
Mia embedded SQL, xpnoipgotroiwvtag tTnv evioAn call.

declare a_count integer;
call account_count_proc( ‘Smith’, a_count);

Procedures kai functions ptropouv va kAnBouyv etriong atmé dynamic SQL

0 H SQL:1999 emtpéTrel o€ TTEPICCOTEPES ATTO ia function/procedure va
EXouv To idlo 6voua (overloading), epoOaov 0 ApPIBUOG TWV OPICHATWV
(arguments) dia@EpEl, 1) TOUAAXIOTOV DIA@PEPOUV Ol TUTTOI TWV OPICHATWY
TOUC.
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;_ AradiIkaoTIKEGC AoOpEC

0 H eviaia dnAwon: begin ... end,

Mnopei va nepiexel noAAanAa SQL statements petaéu begin kai
end.

Kabwc kal Tonikeg petaBAnTeC (Local variables)
0 While kal repeat statements:

declare ninteger default 0;

while n< 10 do
setn=n+1

end while

repeat
setn=n-1

until =0

end repeat
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AadikaoTikéC Aopég (Zuv.)

0 For loop
EniTpenel enavaAnyeic navw oTa anoTeEAECUATA EVOC query

Mapadelypa: Bpec To GUVOAO TWV UMOAOINWY OTO UNOKATACTNHA
Perryridge
declare n integer default O;
forr as
select balance from account
where branch_name = ‘Perryridge’
do
set n = n + r.balance
end for
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AradiIkaoTIKESC AopEC (Zuv.)

0 EvroAég ouvOnkng (if-then-else)
[1.x. Na va katata¢oupe 10 oUVOAIKO UTTOAOITTO KABE TTEAATN O€ TTOIa ATTO TIG
TTapakaTw karnyopieg avikel (balance <1000, >=1000 and <5000, >= 5000)

if r.balance < 1000

then set | = | + r.balance
elseif r.balance < 5000

then set m = m + r.balance
else set h = h + r.balance
end if

0 H SQL:1999 utrooTtnpilel ETTioNg TNV EVTOAN case e TTAPOMOIo TPOTTO OTTWG aTn C

0 Emoniuavon ouvlBnkwy e€aipeong (exception conditions), Kal dNAWGCEIC XEIPIOUOU
ecaipéoewy (exception handlers)

declare out_of stock condition
declare exit handler for out_of stock
begin

.. signal out-of-stock
end

O handler edw €ival To exit — TTpokaAei £€£0d0 at1rd To begin..end cwua
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Avadpoun (Recursion) otnv SQL

0 SQL:1999 emiTpETTeEl TOV OPICUO TWV recursive views

0 TNapadeiyua: Bpeg 6Aa ta employee-manager {euyapia, OTToU O
employee divel ava@opd oTov manager apeoa i Epueca (dnAadr o
manager Tou manager, 0 manager Tou manager Tou manager, K.1.A.)

with recursive empl (employee_name, manager_name ) as (
select employee name, manager_name
from manager

union

select manager.employee name, empl.manager_name
from manager, empl
where manager.manager_name = empl.employe _name)

select *

from empl
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SQL Server - Simple Recursive Query Example

In this post | use the common example of a table
with countries, states, and cities and where
we want to get a list of all cities in a single
country. Enjoy!

Create a table called “Area’:

1 CREATE TABLE dbo.Area(

2 ArealD int NOT NULL,

3  AreaName varchar(100) NOT NULL,
4 ParentArealD int NULL,

5  AreaType varchar(20) NOT NULL

6 CONSTRAINT PK_Area PRIMARY KEY CLUSTERED
.

(ArealD ASC
8 ) ON [PRIMARY])
9 GO INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)

VALUES(1, 'Canada’, null, 'Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(2, 'United States', null, ‘Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(3, 'Saskatchewan', 1, 'State")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon’, 3, 'City")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida’, 2, 'State")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami', 5, 'City")
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SQL Server — Simple Recursive Query Example

If | do a select by AreaType “City”: 1select * from dbo.Area
| get both Saskatoon and Miami: 2where AreaType = 'City’

1 ArealD AreaName ParentArealD AreaType

2 4 Saskatoon 3 City
3 6 Miami 5 City
INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(1, 'Canada’, null, ‘Country")
However, what if | wanted to INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
return all cities in Canada? VALUES(2, 'United States', null, 'Country")
You Ca_n accompllsh thIS by dOIﬂg a INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
recursive select which uses a VALUES(3, 'Saskatchewan’, 1, 'State’)
(CTE).

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon', 3, 'City")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida', 2, 'State")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami', 5, 'City")
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SQL Server — Simple Recursive Query Example

WITH AreasCTE AS

(

--anchor select, start with the country of Canada, which will be the root element for our search
SELECT ArealD, AreaName, ParentArealD, AreaType

FROM dbo.Area

WHERE AreaName = 'Canada’

UNIONALL

--recursive select, recursive until you reach a leaf (an Area which is not a parent of any other area)
SELECT a.ArealD, a.AreaName, a.ParentArealD, a.AreaType

FROM dbo.Area a

INNER JOIN AreasCTE s ONa.ParentArealD = s.ArealD

)

--Now, you will have all Areas in Canada, so now let's filter by the AreaType "City"
SELECT * FROM AreasCTE

where AreaType = 'City'

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(Z1, '‘Canada’, null, ‘Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(2, 'United States', null, 'Country")

Now we get_ t_)ad_( the foIIowmg INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
results for cities in Canada: VALUES(3, 'Saskatchewan’, 1, 'State)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon’, 3, 'City'
1 ArealD AreaName ParentArealD AreaType (4. Sasiatoon, 3, )

2 4 Sas katoon 3 Clty INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida', 2, 'State")

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami', 5, 'City")
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4_ Advanced PL SQL Features**

0 Anuioupynoe Evav TTivaka JE TO idI0 OXAUA EVOG UTTAPXOVTA:
create table temp_account like account

0 SQL:2003 emitpétrel subqueries va Aapaivouv xwpa OTTOUdATIOTE Wia
TIUN aTraiteital, dedouEvou OTI To subquery TTIOTPEPEI Mia TIMA YOVO.
AuTo epapuoleTal e¢ioou KaAG oTa updates.

0 SQL:2003 emitpétrel subqueries aotnv rpotacn from va
TTpooTTreAaUvouV attributes atrd AAAEG relations xpNOIKMOTIOIVTAG TN
oopun lateral (TTAeupikr TTapAAANAnN):

select customer_name, num_accounts
from customer, lateral (
select count(*)
from account
where account.customer_name = customer.customer_name )
as this_customer (num_accounts )
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4_. Advanced SQL Features (Zuv.)

0 H doun Merge emitpértrel padikn eregepyaoia (batch processing)
EVNMHEPWOEWV.

0 MNapadeypa: H oxéon funds_received (account_number, amount )
EXel yia opada / raptida (batch) ammd karabBEoeic TTou TTPETTEI va
TTPooTEBOUV OTOV KATAAANAO Aoyaplaopod (account) TG oxéong account

merge into account as A
using (select *
from funds_received as F)
on (A.account_number = F.account_number )
when matched then
update set balance = balance + F.amount

Database System Concepts - 5t Edition, June 15, 2005 4.27 ©Silberschatz, Korth and Sudarshan



TEAOZ KEQAAAIOY

Database System Concepts, 5th Ed.

©Silberschatz, Korth and Sudarshan
See for conditions on re-use



http://www.db-book.com/

	Slide 1: Declarative SQL vs.  PL SQL
	Slide 2: Declarative SQL
	Slide 3: PL SQL
	Slide 4: PL SQL
	Slide 5: Trigger (Ειδοποίηση)
	Slide 6: Trigger (Ειδοποίηση) (Συν.)
	Slide 7: Ενσωματωμένη (Embedded) SQL
	Slide 8: Example Query
	Slide 9: Embedded SQL (Συν.)
	Slide 10: Ενημερώσεις δια μέσω Cursors
	Slide 11: Δυναμική SQL
	Slide 12: Διαδικαστικές Επεκτάσεις & Stored Procedures
	Slide 13: Functions και Procedures
	Slide 14: SQL Functions
	Slide 15: Table Functions
	Slide 16: Table Functions (Συν.)
	Slide 17: Table Functions (Συν.)
	Slide 18: SQL Procedures
	Slide 19: Διαδικαστικές Δομές
	Slide 20: Διαδικαστικές Δομές (Συν.)
	Slide 21: Διαδικαστικές Δομές (Συν.)
	Slide 22: Αναδρομή (Recursion) στην SQL
	Slide 23: SQL Server – Simple Recursive Query Example  
	Slide 24: SQL Server – Simple Recursive Query Example
	Slide 25: SQL Server – Simple Recursive Query Example
	Slide 26: Advanced PL SQL Features**
	Slide 27: Advanced SQL Features (Συν.)
	Slide 28: ΤΕΛΟΣ ΚΕΦΑΛΑΙΟΥ

