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SQL -- IIiqpng Mopon

from

- where

| group by
- having

- order by

select distinct]  target_list

tuple_variable list
predicate]
grouping_ attributeg
group_conditior]
target_list_subsdt
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Awypaen - Deletion

s Evroumj DELETE

delete from relation_name where-qualification

SEMANTICS:

— EkTéAeoe TNV avaAoyn SELECT evtoAn kai €TTEITa diaypaye
TIC TTAEIAOEC TOU ATTOTEAECUATOC ATTO TN 2X€0N
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Hopadetypoto Awoypaeng (1)

m Delete all account records at the Perryridge branch

delete fromaccount
where branch-name =Perryridge

delete fromaccount
where branch-namen (selectbranch-name
from branct
where branch-city ='Needham)
delete fromdepositor
where account-numbemn
(selectaccount-number
from branch, account
where branch-city ='Needham

m Delete all accounts at every branch located in Needham city.

and branch.branch-name = account.branch-nam

=TT
N
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Hopaociypota Awoypapng (2)

m Delete the record of all accounts with balances below the
average at the bank.

delete from account
where balance < (select avg (balance)
from account)

¢ TIpoPinua; 6co offivooue tuplesond to accountoAialetl to puéco
VTTOAOUTO AOYOPLAGLLOV

¥ Abdon omv SQL:

1. IIpota vroroyileton to avg balancecat Bpiokovton 6Aa ta tuplestpog
oLy papn

2. Metd opfnvovpue 6Aa to tuplestov Bpnikape Topamavem
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Elwcaymyn - Insertion

m Evrol) INSERT

Insert into relation_name select-statement
n
Insert into relation_name values (value_list)
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Hoapaociypota Evcaymyng (1)

m [IpdécOece véo tupleocto account

Insert into account
values(‘A-9732’, ‘Perryridge’,1200)
1] 1GOOVVOLLOL:

values(‘Perryridge’, 1200, ‘A9732’)
m [IpocOeoe véo tupleoto accountug balanceico pe null

Insert into account
values(‘A-777",'Perryridge’,null)

Insert into account (branch-name, balance, account-nu

be

3

H I'tdooa SQL

2elioo 1



Hoapaociypota Evcaymyng (2)

account

Insert into account
selectloan-number, branch-name&00
from loan
where branch-name =Perryridge’

Insert into depositor
selectcustomer-name, loan-number
from loan, borrower
where branch-name =Perryridge’
and loan.account-number = borrower.account-number

m To select from wheremotipdrtor Tptv to. omoteAESUOTA TOV Vo G000V 61N
oxéon (aAlim¢ queriessov owtd
insert into tablel select* from tablel
Oo dnuovpyovcay TPOPAN L)

m Provide as a gift for all loan customers of the Perryridge branch, a $200 sayving:
account. Let the loan number serve as the account number for the new saving
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Evnuepomoeig - Update

m Evroi UPDATE
update relation_name
set target_list
where qualification

SEMANTICS:

— EkTéAeoe TNV avaAoyn SELECT, diaypaye TIG TTAEIAOEC KAl
TENOG, KAVE €l0aywyn TWV VEWV
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Modification of the Database — Updates

Increase all accounts with balances over $10,000 by 6%,
all other accounts receive 5%.
— Write twoupdate statements:

update accoun
setbalance = balance 1.06
where balance> 10000

update account
setbalance = balance: 1.05
where balance< 10000

— H cepa €xel onuacio

— Mmnopei va yivel kaAddtepa pe To case statement
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Case Statementwe Evnuepmoeic viro opovg

Increase all accounts with balances over $10,000 by 6%,
all other accounts receive 5%.

update accoun

setbalance= case
when balance<= 10000then balance*1.05
else balance* 1.06
end
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Data Definition Language (DDL)

Emtpénel Tov opiopd 6yE£6EmV aAAA KUl TANPOPOPLOV Y10,
KOE oyéon:

To oynua xdbe oyéong

To wedia Tinmv Kabe yvopiopatog

ITepropiopuoie akepaloTnNTOg

Agilkteg mov ot povvTon Yo KOs oyéon

[TAnpopopiec o acparela Kol EE0VGL000TN O YN
KAdOe oyéon
m Tn ooun amoOnkevon 6Tov 0ioKo Yo KAOe GyEon
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SQL Data Definition

m HI'Aooca Opiopov (DDL) e SQL ypnowomoteitat yo
— CREATE
— DROP
— ALTER
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Tomor weotov Tin@y oty SQL

char(n): Zvupoioocelpd otobepol punkovg nN.

varchar(n) : ZvupoAiocelpd petofAnTod URKOLE Le HEYIOTO URKOC N.
Int : Integer (machine-dependent).

smallint : Small integer

numeric(p,d): Aekadikog apdudg otadephc VIOdIAGTOMG, te P yneio Kot N
ynoia 6eCld amwd TNV VTOOGTOAN

real, double precision:Kiwvntic vmwodiactoAnc kot OtmAng akpifetoc apibpoi
(machine-dependent)

float(n): Kivntg vmodtaetodnc , pe akpifelo TovAdyiotov N yneimv

O tipég null emrpémovton oe GAOVE TOVE TOHTTOVE TEATOL TIUWDV

Av éva yvopioua opiotet hot null tote amayopevovian ot tinég null yio to
YVOPIGUO QVTO

H I'tdooa SQL

2elioo 14



Tomow Date/Time otnv SQL

date. Huepounviec mov mepiéyovv (4 digit) year, month and date
— E.g. date‘2001-7-27
time. Xpdvog o dpeg, AenTd, devTEPOAETTA
— E.g. time '09:00:30’
timestamp: nuepounvio Ko ®pa
— E.g. timestamp ‘2001-7-27 09:00:30.75’
Interval : ypovikn mepiodog
— E.g. Interval ‘1’ day
— H agaipeon avaueoo o Tipnég date/time/timestampivovv interval
— Twéc intervalumopovv va mpoctefovv o date/time/timestamp
E&ayoyn tTiumv and pepovouéva media tov date/time/timestamp
— E.g. extract (year from r.starttime)

cast stringse date/time/timestamp
— E.g. cast <string-valued-expressioras date
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OpLopnog vémv TOTOV TEOLOV TIUOV

To create domainot SQL-920piletl véo OO (06
GAALOVC LTTAPYOVTEC)
create domain person-name char(20) not null
create domain Dollars numeric(12, 2)
create domain Euros numeric(12,2)

Agv umopovue va cuykpivoopue o tiun tomov Dollars e
lo Tiun tomov Euros.

— However, we can convert type as below
(cast r.A as Pounds)
(Should also multiply by the dollar-to-pound conversion-rate)
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Iepropropot Ileotov Tipmv

m To checkclausestnv SQL-92¢emtpénel emmAéov meplopiouove:

‘EAeyyoc 01 £va medio TIU®MV EMITPETEL LOVO TIUEG TTOL EIVOL LEYOAVTEPES

oo KATO0 EAAYIGTO.

create domainhourly-wagenumeric(5,2)
constraint value-testheckvalue> = 4.00)

To constraint value-testivai mpoopetikd, aAld ¥PNCILO Y10 VO OETYVEL
OV EVOEYOUEVMG YiveTal Lo TopafPioo.

m Mnopel va givar apketd cuvOeTO

create domainAccountType&har(10)
constraint accounitypetest
check(value in (‘Checking’, ‘Saving’))
check(branchhnamein (selectbranchrnamefrom branch)
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Create Table

m Mo SQL oyéon opileton pe tnv evtoin create table

create tabler (A, D, A, D,, ...,A,D,,
(integrity-constrainy,

(integrity-constrainy)
— I T0 OGvouO. TNG GYECMG
— Kdabe A etvar to Ovopa evog yvopicpatog 6To oyfua s oxéong I
— D, etvat 0 10mog 0ed0pEVOV TOV TENIMV TILAOV TOL YVOpiopatog A

m [lopdoctyua:

create tablebranch

(branch-name char(15)not null,
branch-city char(30),
assets iInteger)
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Ilepropiopoi akeporotntos oto Create Table

m not null

m primary key (A, ...,A,)
m check(P), 6rov P éva predicate

[Moapdderyna: Opioudg branch-nameng tpwtedovtog kKAEO100 TOV
brancl kot €éAeyyog 6t1 o1 TIHEG TV assetseivor Oetikéc
create tablebranch

(branch-name char(15)

branch-city  char(30)

assets Integer,

primary key (branch-name),

check(assets >=0))

O opioudg primary key oe éva yvopiopo avtopoato opilel kot Not
null a6 v SQL-92kon petd
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Ava@opikn Akegporotnta oty SQL

Kvpra / Yroyneo kA€d1d Kol ovoapopikn akepordtnto. opilovtal otnvy SQL
LLE TNV EVTOAN Create table

— To primary key clause yia yvwpiouara Tou Kupiou KA&II0U.
— To unique key clause yia yvwpiouaTta Tou uttopni@iou KAgIdI0U.

— To foreign key clause yia yvwpiopyaTta Tou eEWTEPIKOU KAEIDIOU KAl TO
OVOUQ TNG 0X£0NG TTOU AvA@EPETAI ATTO TO ECWTEPIKO KAEIDI

‘Eva eEmtepik0 KAEWOL avapEPETUL GTO KUPLO KAELOL TNG OVAPEPOUEVTS GYEONS

foreign key (account-number) references account
Eivot dvvartn) kot 1 cuvtunon
account-number char (10) references account
Eniong, umopel va ypapei oe mAnpn popoen (pnt avapopd 6€ yvopPLoLO)
— TlavTa avagépeTal o€ KUPIO ) UuTTOWPnN@Io KAEIDI
foreign key (account-number) references account(account-number)
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Avagopikn Akgparotnto otnv SQL —Iapaderypa

create tablecustomer
(customer-name  char(20)
customer-street char(30),
customer-city char(30),
primary key (customer-name))

create tablebranct

primary key (branch-name))

create tableaccount

(account-number char(10)
branch-name char(15),

balance integer,

primary key (account-number),

foreign key (brancr-name)referencesbranch

(branch-name char(15) create tabledepositor
branch-city char(30), (customer-name char(20)
assets integer, account-number char(10)

primary key (customer-name, account-number),
foreign key (account-numbeneferencesaccount,
foreign key (customer-namea)eferencescustomer
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Drop Table

m H evtoln:

drop table branch

o1oypapel Tov TANPN Tivaka branchkot tov opiopd tov
(0ev givar duvortn TAEOV 1 YPNON TOV Y10 EVILEPDOELS, KAT.)
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Alter table

m H evtoAn alter table tpocOétel véa yvopicuota oe vdpyovoa
GYEON
alter tabler add A D

6mov A to dvoua tov attributenov 6o Tpootebel ot oyéon r
kol D to domaintov A.
— Oleg ot Tiéc yia T véa yvapiouoata givor apyikd null
— Apyotepa umopovv vo aALGEoVY LE TNV evtoAn update
m H gvtoln alter table ypnoiuonoieital kot yio tnv opoipeon

attributes
alter table r drop A

omov A 10 dvoua YVOPIGUOTOS TNG oyeong I

— Agv vrootpileton amd T TEPIGCOTEPEC PAGELC
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Iepropropol 610 Xyeowoko Movtéro

Ortav vrootnpiCeton Evac TEPLOPIGUOSC AKEPUOTNTOS, UPKETESG
gvépyareg mpémer va yivouy and to DBMS. Avtég givan,
o100 1K1 Tpomomoinon (cascade deletedoin Sradoyikn
evnuépmon (cascade update.)

B Mepikd DBMSsvrootpilovv dueca ta mapamdve (ACcess
m Alla DBMSsanaitodv and tov ypnotn va ypdwyel triggers

(dro01kooiec) Yoo Tnv vrooTPiEn avtav (SQL Server)
Iepropropoi Iediomv vrootpilovtor pepikag (eviote Kol oo
strong-typing 11 GAAov¢ 16LPOVE UNYOVICLLOVC)

Ilepropropot mov opilovron o Tov Xpnotn £xovv meptAneei
o€ VEMTEPEG £KOOGELC TNG Tumonoinone ¢ SQL (SQL-92)ue
assertions(eidwkoi Kavovec)
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Assertions -Ilapodsiypota

m Kale Yraiiniog sivar eite Avopag | I'vvaika
CREATE ASSERTION gender CHECK Sex="m" OR Sex="f"

m OvMueOot npémer va Eemepvovy 1o 1,000,000
CREATE ASSERTION salary bound CHECK Salary > 1000000

AV KQTTOIOC ETTIXEIPNTEI TNV TTAPAKATW EloAYWYN:
insert into EMPLOYEE (select Name="tom”,.., Salary=1200000, ...)
n eioaywyn AAANAZEI eumredwvovrag tov Kavova assert oe:

Insert into EMPLOYEE (select Name="tom”,.., Salary=12000..
where 1200000 > 1000000 )
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Assertions —Ilapadciypoata (2)

sum of all account balances at the branch.

create assertiorsumconstraintcheck
(not exists (select * frombranch

where (select sur(amount from loan
where loan.branch-name =
branch.branch-name)

>= (select sunfamount)from account

where loan.branch-name =
branch.branch-name)))

m The sum of all loan amounts for each branch must be less than the
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Triggers

m To trigger givou pior EVIOAN TOV EKTEAEITOL AV TOUOTO OTTO TO
CUCTNUO GOV TOPEVEPYELD, (EKTUPGOKPOTIOT)) LULOG
tpomonoinong ¢ Bdong Acoouévmv

m [0 va oyedlootel Evog unyoviondg triggeryperaletot vo

— I'pag@odv o1 cuvOnkeg ektédeonc Tov trigger
— I'pagovv o1 Tpa&eic mov yivovtal 6tav to triggersktelsiton.

m To Triggersemionua opiotnkayv pe v tvwomoinomn e SQL
170 1999,0AA4 Tpodmpyav Kol o€ Todatotepa DBMS

m To TriggersAEN ZYNIZTANTALI (exto¢ av €ivatl ommoANT®G

amoPaiTNT) OLOTL UTOPEL VA, £Y0VV OVATAVTEYO ATOTEAECLOTOL
ATV OEV £YOVV GYEOLNGTEL KOAL
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Hapaocrypa Trigger ety SQL:1999

create trigger overdraft-triggerafter update onaccount
referencing new row asnrow
for each row
when nrow.balance< 0
begin atomic
Insert into borrower
(selectcustomer-name, account-number
from deposito
where nrow.account-number =
depositor.account-number
Insert into loanvalues
(n.row.account-number, nrow.branch-name,
— nrow.balanceg
update accountsetbalance= 0
where account.account-number = nrow.account-number
end
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Xpnon tov triggers ywo EEmtepikéic mpacels

m Il.y., xdve véa mapayyehia yio Eva TpOIOV TOL OTOIOL 1) TOGOTNTA
oTNV otoONKN AMYOGTEVEL LETA OO L0l TPOTTOTOINGT).

create trigger reorder-triggerafter update of amounton inventory
referencing old row asorow, new row asnrow
for each row
whennrow.levelk = (selectlevel
from minleve
where minlevel.item = orow.itein
and orow.level> (selectlevel
from minlevel
where minlevel.item = orow.iten

begin
insert into orders
(selectitem, amount
from reorder
where reorder.item = orow.item
end
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Anuwovpyio Evpetnpiov otnv SOQL

XTIC TEPIOGOTEPEC MEPIMTOCELC Mo XyEon Bdong avtiotoryel e
amodnkevueEVo apyeio
H evtoln create indexypnoiuomoleital yio ToV TpoGOl0PIGLO
gvpetnpiov (Index)mov €xel ovouasia (index name)
create indexLN_INDEX on EMPLOYEE (Name);
[ Tov TPpOGO1oPIGUO EVOC TTEPLOPIGUOD EVPETNPIOV KAELOLOV GTO
yvopiopa (Yvopicuota) kAgdtov ypnotponoteitar to UNIQUE
create unigue indexS_IND on EMPLOYEE (SSN);

[ Tov Tpocdiopioud evog gvpetnpiov cvotadmv (clustering
iIndex)ypnowonoieiton to CLUSTER
create indexD _IN on EMPLOYEE(DNumbergluster,

210 meprocotepo DBMS, kdmoia mapaiioyn tov B+-tree
XPNOLOTOLEITON Y10 TNV DAOTOINGT EvpeTNpicdV
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2xeo1akEG Oweic kar SQL

External
Schema 1

External
Schema

2

B H apyrtektovikn 3-emméowv ot DBMS, éxel cav anotéleocua otapopetikoi
YPNOTEC Va. BAETOVV drapopetira eEMTEPIKA oynuato (OWELS) - avTod
EMITVYYAVETOL OTO OYECLOKO LOVTEAD LLE TNV £VVOL0, TOV View

External RELATIONAL

Schema N VIEWS

e sy

- - RELATIONAL
g”ﬁep ua DATABASE
chema SCHEMA (RELATIONS)
Internal
Schema
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Yyeorokég Oyerg — Opropog (1)

m Mo oyn (View) sivon pia Xyéom mov AEN eivon otoryeio tov
EvvoloAoyikoU ZyMuatoc aAAd eival TpocPaoiun oc o 10goTn
(virtual) oyéon

Oyn

— HOyn AEN oamoOnkeveton (materializedp v Bdon Aedouévav

— Ta wepieyouevo e Oync tpoacdiopilovtor omwd Tov (amodnkevuévo)
OPLGUO TG GOV L0 GUVAPTICT TOV TEPIEYOUEVOV TNG

— Mo Oyn opiletan oe Zyéoeig Bdong 1 oe dideg Oyelc e kamolo query

— IpdEeic (queriesgvnuepmceic) o Oyelg uetappalovion oe Ipdéeig otic
opilovoec (tnv Oyn) Zyéoeig Bdong

— AEN vrdpyovv nepropiopoi ota Queriesse Oyelg

— EAdyioteg evnuepmaoelc og Oyelc emtpémovial

— Mo Oyn aAAdCel dSvvapka pe ™ Bdon ocdoouévov

— O ypnotg oev umopel va Egympioel av wa XyEon eival Xyeon Baong 1) eivon
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Owveg

B Mnyovicuog yio v KpOWELC 0EOOUEVA OTO GLYKEKPIUEVES
OLLAOEC YPT|OTDV.

OToV:
P<query expressionoroladfimote EKQpaon
*V 10 dvoua g owng

Pview_column_listto véa ovopata tov yvoplopdtov

create viewv [ ( view_column_lis} | as<query expression>
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IHopaostypa oyng

m A view consisting of branches and their customers

create view all-customer as
(select branch-name, customer-name
from depositor, account
where depositor.account-number = account.account-number)
union
(select branch-name, customer-name
from borrower, loan
where borrower.loan-number = loan.loan-number)

m Find all customers of the Perryridge branch

select customer-name
from all-customer
where branch-name = ‘Perryridge’
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Hapaoctypa oyng (2)

m Mo Oyn givat duvatdv vo €xel oOLa@opeTIKA Yvopiocpata (véa)
a6 to Evvolodoyiko Zynua

m [IAnpo@opie Yo VTOKATAGTLOTA

Create view branch-info (branch-name, NoOfAccounts, AvgBalance)
as select branch-name, COUNT(*), AVG(balance)
from branch b, account a
where b.branch-name = a. branch-name
group by branch-name ;
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Evnuépoon oyng

Anovpynoce Eva View OAmv Tov TAnpoeoplodv ¢ oyéong loan, kpvPoviag 1o
yvoplope amount
create viewbranch-loanas
selectbranch-name, loan-number
from loan

[Ip6cOece véo tuplesto branch-loan

insert into branch-loan
values(‘Perryridge’, ‘L-307’)

QUTY 1 EIGOYWYT OVTIGTOLYEL LE TNV EIGAYMYT] TOV
(‘L-307’, ‘Perryridge’, null)
oto loan

Evnuepmoelg oe mo moAVTAOKES OYELS ival 0VGKOAO 1] Kl 00VVOTO VoL
LETAPPOCGTOVV GTO OPYIKO GYNUM, OTOTE ATTOYOPEVLOVTOL

O eprocdtepec vAomomoelg TG SQL emttpémovv evnuep®oelc Lovo o€ amAeg
Oyelg mov opilovial G o LOVO oyEom
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2XyeowoKeES Oyerc - Extéleon

B Onwc 1o emmdnke, 10 GOGTNUO LETOPPALEL TPACELS GE OYELG
o€ mpacelg oe Xycoelg Bdonc.
m [log;

— XAZH lNpooTtrdBeia 1: Anuioupynoe (Materialize) Tnv Own
(TTPOCOWEIVOC TTIVAKOC) KAl EKTEAECE TO qUEry o€ auThV.

— XAZH lNMpooTtrdBeia 2: Kpara ouvexwc evriuepn tTnv Oywn --
dnAadrn), KpATNo€ TNV dnuioupynuéEvn (ovouadeTal, snapshot) kai
OTTOTE OXETIKEC EVNMEPWOEIC YivovTal OTIC 2XE0EIC BAong, T0TE
mmépaoe autég kal otnv Own. EKTéEAEoE TO query oTo shapshot.

— 2ZQ3TH lNMpooTtrdBeia: AAAage TO query avTikaBioTwvTtag TNV
Ouwn pe 10 query o€ 2x€o€ic Baoncg mtou TNV opilel, KOl EKTEAECE
TO query o€ auTég TIG 2X€oeig Baong.
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Yyeowokeg Oyperc —Hopaosiypnoto Extéleonc

m [0 mapdostyua, o queryotnv Oyn branch-loan:

select branch-name
from branch-loan
where loan-numbe = L-121-

Tpomonotleital availoya Kot T0 TOpaKATO quUeryekteAeiton:

select branch-name
from loan
where loan-number= L-1212
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XyeookeS Oyerg - Eviiuepmosig

m [evikd, vdpyovv cofapol TEPLOPIGLOL GTIC EVIUEPWDCELS

B M evnuépoon Oyng eivarl avou@ioAn av (o Lovootkn
evnuEPmON oTIC LyEcelc Baong umopel va eEKmANp®OGEL TO
Cntovuevo amotéAeoua oty Oyn

m [IAPATHPHXEIX:

av ta yvopicpoto T Oyng mepiéyovv 1o Kopro Kiegoi

— Ovyeig mov mepi€yovv XuvabpoloTikéC ZuvopTNoELS VAL Giyovpa Un-
EVIUEPDOGILES

epevvnTikd Béna / mpoPAnua (.., Data Warehouses)

— Mo 6yn wov opileton oe pia (akpiPmg) Xyéon Baonc sivar evnuepooiun

— Owyeig mov opiCovtar e moAamAEC Oyelc eitvar yevikad un-evnUEPOGUES

m O1Evnuepmocelg tov Oyewmv mapapévooy Eva evOlapEPOV aVOIKTO
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YyeolokeS Oyerg - Xyoha

m 10 “WITH CHECK OPTION"ypnociuonoleiton e eviUEPMDGLUESG
OYELC Y10 VO OVTILETOTIGEL TO TPOPANUO TOV YPUUUDV TOV
eapaviCovton (vanishing rows)

m [0 wapaocryua, Oswpnote thyv Oyn:

CREATE VIEW V AS select * from R where A = “X”
Eotw n evhuepwon:
UPDATE V set A ="Y”

H evnuepwon o mpoywpnoel kovovika, aALG 01 TAELGOES TOV HTOW TPV
npooPaoiues otnv V Oa eCopavioroov! (mpopoavacg, dev Oo. ikavomoiody
rAéov tnv ovvOnkn the WHEREmpoTaong)
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Epgvtevon g SOL o€ I'lowooo Ilpoypappotiopov

m Evioléc DML ouyvd eupotevovral o€ npoypauuota yAmceag
npoypouuaoticuov (NOst)

m H csuputevuévn SQL evtoln) otokpiveton amd evToAEC NG
['hwocag IIpoypapnaticuov pe €101K0 TpOmo, T.Y. LE TPOdepa

B Y7dpyovv ovo TpOTOol EUPVTEVCTG:

Evoewktikd, RIGEL, MODULA-R, Gemstone, OriomAr.)
Ovoudlovtou database programming languages
2.- Xpnon evog npo-emelepyooty tne I Awaoag yio tig eviolés DML

O npo-eneCepyaotnc aviikabiotd tig evioréc DML ue kAnoelg
otnVv hostyAdcoa, o1 omoiec ekTelovVTUL

1.- Enéxraon tne I'Adooac Hpoypouuotiouod (aiiayn too Compiler)
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Enoevtevpévn (Embedded SQL

H SQL umopei va epputevtel oe mAnbopa yYAwcomv
nmpoypouuoticpuov (Pascal, PL/I, Fortran, C, Cobol...).

H yAmoca otnv omoia spgputevovtol to. SQL queries
Aéyetanl hostlanguagexat o1 douéc SQL mov emttpémovton
otnv host languagg&éyovron embedde& QL.

EXEC SQLypnowuonotgiton yio va, GNUOTOO0TNCEL £Vl
embedded SQL requestov preprocessor

EXEC SQL <embedded SQL statement > ENKEC
Note: unopei va olapEpel avaroya LE T YADGGO.

m.y. otnv Java
#SOQL{....};
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Epg@vtevon e SOQL

SQL evtoA£c kKalovvton péoa amd Eva mpdypaupo pog host
yAwooog (m.y., C1 COBOL)
— O1 evioAéc TnG SQL ytTopouv va avagepovral o€ host
LMETAPBANTEC
— [pétTer va TepIAaUBAvouy Pia eVTOAR yIa oUVOECTUO UE TNV
owoTA Baon.

— 01 SQL 2xéocIc gival ouvoAa eyypaPwy, XwEic TTPOKABOPIoUEVO

(a priori) 6pio oTOV APIBPO TWV eyypapwy. Agv Urrapyouv
Tér01EC OouéC oTnv C !

— [a va avriyeTwTrioel auth Tnv duokoAia n SQL utrooTtnpilel Eva

MNXAVIOUO TTOU AEYETAI CUrSOr
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Note: O Aemttouépeieg umopet va oapEpovy ava yhoosoa. I1.y.,

cursors

H evtoAn openéyel m¢ amoTeEAEGHO TNV AmOTIUNG™ VO qUEry
EXEC SQLopenc END-EXEC

To fetch Bacer tnv tiun evég tupletov anoteAéouotoc o
uetapfAinti e host language
EXEC SQIl fetch cinto :cn, :cc END-EXEC

EnavoiauPavouevec kAnoeig g fetch pépvouvv sradoyikd
tuplestov amotelécuatoc

H evtoln closediaypdpel 0mo1odnmToTe TPOSMPIVY OYEST TNG
Bdonc mov kpaTdel amoTeEAEGHOTA TOV qUETY.

EXEC SQLclosec END-EXEC

otnv Javagyouvpue iterators
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Hopaoerypa

Méom host languagdipeg to. ovopato Kot Tic TOAELS TOV TEAOTMOV UE
TEPLOGOTEPO, GTOV AOYOPLOGUO TOVG amd TN HeTafAntm amount

m Specify the query in SQL and declarewasorfor it
EXEC SQL

declarec cursor for

selectcustomer-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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Updates Through Cursors

m Can update tuples fetched by cursor by declaring that the cursor is for
update

declare c cursor for

select *

from account

where branch-name = ‘Perryridge’
for update

B To update tuple at the current location of cursor

update account
set balance = balance + 100
where current of ¢
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Epg@utevon e SOQL og C -- HHapaderypa

char SQLSTATE]6];

EXEC SQL BEGIN DECLARE SECTION

char c_ N Ovona[20]; short c_minrating; float c_age;

EXEC SQL END DECLARE SECTION

c_minrating = random();

EXEC SQL DECLARE sinfo CURSOR FOR
SELECT S. Ovopa, S.age n FROMNAYTIKOZ S
WHERE S.rating > :c_minrating
ORDER BY S.Ovonuaq;

do {
EXEC SQL FETCH sinfo INTO c_ Ovoua, .C_age;
printf(“%s is %d years old\n”, ¢c_N Ovonua, C_age);

} while (SQLSTATE !=‘02000);
EXEC SQL CLOSE sinfo;
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Avvapikn SQL

m  Enupénel e mpoypdupata vo kataokevalovy Kot va 6téEAvouy SQL

EMEPMTNOELS o€ run time

m [lopdostypa ypniong ovvaukne SQL and Eva npdypoupa C

char * sqlprog = “update account
setbalance = balance 1.05
where account-number = ?”
EXEC SQLprepare dynprog from :sqglprog;
char account{10] = “A-101";
EXEC SQLexecutedynprogusing :account;

To ovvopikd SQLmpdypaupa mepiéyet Eva ?,mov Bo cuoumAnpwOet
amo Tov ypnotn otav 10 SQL wpdypapua ektedeiton
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APl Baong Asoopnévov: EvalloKTiKOS TNG

Epn@otevong tpomog tpocsPaonc

m Avtiva addaler o compiler,mpootifeton uo fipAtodnkn pe
KAnoceic ot Bdon Agdouévov (API)
m Application Programming Interface

EidikEG Aladikaaieg / AVTIKEipEVA

[Mepva 1iIc SQL evioAéc oav character strings atroé Tn YAwooa Kal
TTapouciadel Ta atroTeEAEopATA PE PIAIKO (Yia TN YAwWooa) TPOTTO

To ODBC tn¢ Microsoft €xel yivel to C/C++ standard ota Windows

To JDBC 1n¢ SUN €ival To avaAoyo yia tn Java

Avecaptnta Tou DBMS

» ‘Evag “odnyog” rayIdeuel TIG KANOEIG Kal TIG ETAPPACLEI O€ KWOIKA YIA
10 DBMS

» H Baaon ptropei va gival oto AikTuo
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ODBC

m Open DataBase Connectivity(ODBC) standard
— Standardo emkotvaovia epapuoync ue database server

— application program interface (AR
» Avorypa cOvdeonc ue Paon,
» ATOGTOAY] EPOTNUATOV KOl EVIUEPDOGEWDV,

» ANyn amoteleGUATOV

m Applications such as GUI, spreadsheets, etc. can use
ODBC
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ODBC (Cont.)

B Kdabe cuotua mov vrootnpilet ODBC napéyet o fifiodnkn "driver” mov
GUVOEETOL LLE TO TTPOYPOLLLLOL TOV TTEANTT

B Ortoav 1o mpdypapuo tov meAdtn kavet po kAnon oto ODBC API, 0 kmotkog
ot PPA0ONKN emKOVOVEL LE TOV SEIVEryla v EKTEAEGEL TNV TPAEEL TOV
OEAEL 0 YPNOTNG KOl VO OIVOKTI|GEL TOL ATTOTEAEGLLOLTAL

m  Avoiyel cOvoeon pe ) Paon pe SQLConnect()IIapdauetpor ya
SQLConnec
— connection handle,
— the server to which to connect
— the user identifier,
— password
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JDBC

To JDBCeivan éva Java APl emkotvovia pe
cvotnuata Bacemv mov vrocstnpilovvy SQL
Ymrootnpilel avalntnon, EVIUEPMGCT Kl VAKTNON
OEOOUEVDV

Yrnoompilel avdktnon metadat, 0mmc epmTNoel Yo
VTTAPYOVGEC GYEGELS, OVOLLOTO KO TUTOVC YVOPICUATOV

Enucowvovia pe t Bdon:
— Avolyel 6Ovoeon
— Anuovpyet eva avtikeipevo “statement”

— EkteAel epotnuoTa pnCILOTOIOVTOS TO avTIKEiLEVO Statemenkat
OVOKTO TOL ATOTEAEGLLOTOL

— "Exel unyoviopovg exceptionyio dtoyeipion GQoALAT®V
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JDBC Code

public static void JDBCexample(String dbid, String userid, String passwd)

{

try {
Class.forName ("oracle.jdbc.driver.OracleDriver");

Connection conn = DriverManager.getConnection( "jdbc:oracle:thin:@allva.be

labs.com:2000:bankdb", userid, passwd);
Statement stmt = conn.createStateme
... Do Actual Work ....
stmt.close();
conn.close();
}
catch (SQLEXxception sgle) {
System.out.printin("SQLEXxception : " + sgle);

}
}

-4
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JDBC Code (Cont.)

m Update to database

try {
stmt.executeUpdate( "insert into account values
('A-9732', 'Perryridge’, 1200)");
} catch (SQLEXxception sqgle) {
System.out.printin("Could not insert tuple. " + sqgle);

}
m Execute query and fetch and print results

from account
group by branch_name");
while (rset.next()) {

System.out.printin(
rset.getString("branch_name") + " " + rset.getFloat(2));

}

ResultSet rset = stmt.executeQuery( "select branch_name, avg(balance
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Mewovektquorto T@v Host Programming Languages

B Avauén Tov AadiKaoTiKGOV Kol ANA®TIKOV YA®SSOV (To
yvooto language mismatchpofBinuo)

m Jiapopetinol TPo-EMECEPYAUGTEC OMALTOVVIOL VIO OLOQPOPETIKES
YADCGEC

m O1Xyéoelc oev amoteAovy molites A katnyopiac TNy YAOGoA
(7., (oL Xy€om deV TEPVIETOUL OOV TAPAUETPOC GE O100TKOGIN)

m H HOSTyAwoca mbavov vo unv vmootnpilet ypnoyues ooués
(m.x., n FORTRAN dev vtootnpilet eyypopéc)

m O database programming languages képoicav moAD £0a@oc,
e101kd o€ object-oriented DBMSs
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Mewovektuoato tng SQL

m H SQL dev vrootnpiler strong typing, inheritance, etc.
B O1 SQLrivakeg AEN EINAI XXEXEIX (emtpémovy OutA&g

TAELA0EC)

O1 SQL mivaxeg oev eppomalovtaot (dcv amoteAoOV TIUEC Yo
GAAOVC TTIVOKEC)

H SQL oev vmootpiler moALéC mpalelg, omme: generalizec
restriction, division, forall

m H SQL éev vrootnpiler 3-V logic (Aoywn 3 tinadv aindeiog)
m H SQL dev vrootnpiler cvvaptnolokés eCaptioseig (functional

dependencies)
H SQL éev vrootnpilel mepropiouong akepatdtntoc o Oyelg
ITAPOAA AYTA, n SQLeivarn STANDARD I'AQ2XXA
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Query-by-Example (QBE)

B Muw ['Aoocca yio epotanokpicelc mov avoamrtoydnke oty IBM (omd tov
Moshe Zloof)kal tapovcidletarl og Eva mpoiov (QMF) (mov eivan
EVOALOKTIKOC TPOTTOC OlEmapn¢ Yot to DB2)

m Eukoldtepn and v SQLywo tov uéeo ypijorn
(OIITIKH ko1 AIXAIAXTATH)
m KENTPIKH IAEA: To Xvotnua mapgyel 6Tov YpNnotn Th oOuvatotnTa vol

Tivakeg dlvovtog mapadeiyuata yio 1o mwg 0EAel va elval | andvtnon

O€L TO TEPLYPUPNO TOV XYEcE®V 611 Bdon kot 0 XpNotne GuUTANPOVEL TOVG
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QBE TYNOYH

m Ot Apyéc e I'howocog

O xpnoTnG O&v arrairgiralr va Quuarai 1a ovOuaTa TWV YVWPICHATWY Kal
TWV OXETEWV

21NV dIATUTTWON TNG EPWTATIOKPIONG, O&V arraiTeiTal va rnpouvrai
AVEAQOTIKOI KAVOVEC

2TNPIiCeTal 0TOV OXEOIAKO AOYIOUO meEdiou (METAPBANTEC gival 01 OTAAEQ)
2xeoIaKa mAnpng d1aTuTTWon

m [loc Asttovpyetl

2UMBoAa pe “ " va Tponyeital, gival METABANTEG
2UuBoAa xwpic “ 7 va trponyeital gival otalgpég (uttodnAwvouv pia
ouvonkn yia emmAoyn - equality selection-condition)

To rpdéonuo “P.” XpNOIMOTTOIEITAI VIO VO UTTOOEIXOEI TToI0 YyVwpiouata 6a
TUTTWOOUV (UutTodnAwvel pia TTPoBoAR - projection)
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QBE Xvvoyn — H owoikaoia

B AloKocio EpOTUTOKPIGTG

[MpwTa, 0 XpnoTng d1aAgyer 1i¢c oxéocic (mivakeg) TTou Xpelaleral yia 1o query
[MapouoialovTal T ITEQLIYPAMMATA TWV TTIVAKWY TTOU BIOAEXTNKAV

O XpNOTNG «TTNYQIVED» OTIC KATAAANAEC OTHAEC (M€ €I0IKA TTANKTPQ)
Tiuéc-rapadciypara (UeTaBANTEC), oTABEPEC, KATT., dDAKTUAOYPAPOUVTAI

AAAol ouykpITIKOi TEAEOTEC (TTEPAV TNG 1I00TNTAG — TTOU €ival AuTOuaTn yia
OTaBEPEC TIMEQ) TTPETTEI VO SaKTUAoypapnBouyv (0TTwg, >, <, KATT.)

IO TTOAUTTAOKES OUVONKES UTTAIVOUV O€ £va KOUTi-ouvOnkwyv (condition
box)

2UvOnkec otnyv idla ocipd urrodnAwvouv 1o Boolean AND
2UVONKeG o€ DIAPOPETIKES OEIPEC uTTodnAwvouy 1o Boolean OR

H dpvnon (negation - Boolean NOT) 1rpoodiopiletal ue T0 CUPPBOAO “ —

O1 Zuvevwoeig (JOINS) ekppalovTal Je TN Xprion KoIVWY TapadEIYUATIKWY
TIMWV o€ TTOANATTAOUC TTiVOKEC
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QBE meprypappoto yio 1o Topaoerypno tns

tpanelog (1)

branch

branch-name

branch-city

assets

customer

customer-name

customer-street

customer-ci ty

loan-number

branch-name

amount
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QBE meprypapupotao yio To Topaostypa tng
tpanelog (1)

borrotwer customer-namie loan-number

accouit account-number branch-name

depositor customer-name account-number
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Queriesoe po 6yéon

m Find all loan numbers at the Perryridge branch.

loan-number

branch-name

P_x

Perryridge

o Xeivan petafPintn (mpoaipetikd, pmopei va mapoainedel 6to mapandve query)
e To P.onuaivel dsi&e (display)

* 01 OIMAEG eyYpapé apatpovvtal by default
e [0 va ototnpnBovv ta dumAdtuna ypnoiuomoovue P.ALL

loan-number

branch-name

amount

P.ALL.

Perryridge
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Queriesoe mo 6yéon (2)

m Acie OAeC TL AETTOUEPELIEC TOV OAVEI®MV

*Method 1;

loan-number branch-namnie arioumnt

P._x P._y P._z

¥Method 2: Shorthand notation

loan-number branch-name
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Queriesoe po 6yéon (3)

m Find the loan number of all loans with a loan amount of more than $700

loan-number

branch-name

P.

m Find names of all branches that are not located in Brooklyn

branch

branch-name

branch-city

assets

P.

— Brooklyn

==
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Queriesce moAléC oyéoerg (1)

branch.

m Find the names of all customers who have a loan from the Perryridge

loan

loan-number

branch-name

amount

_X

Perryridge

borrower

ciustomer-namnie

loan-number

P._y

X
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Queriesce moAAéC oyoelg (2)

loan at the bank.

depositor

customer-name

account-number

P_x

borrower

customer-name

loan-number

_X

m Find the names of all customers who have both an account and a
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Apvnon oty QBE

m Find the names of all customers who have an account at t

bank, but do not have a loan from the bank.

)

e

depositor

customer-name

account-number

P_x

borrower

customer-narie

loan-number

=1

_X

- means “there does not exist”
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Apvnon oty QOBE

m Find all customers who have at least two accounts.

depositor

customer-name

account-number

P_x
_X

= means “not equal to”

T
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Kovti cuvOnkov

both jointly

m  Enupénel v EKQpoom TEPOPICUOV € LETAPANTEC TEdiOV TOV OV
ekppalovrtor (EVKOAN) LE TIVOKEC-TTEPTY PALLLLOTOL
m [lepimhokec ouvOnKec uéca 6e KovTid GLVONKOV
m E.g. Find the loan numbers of all loans made to Smith, to Jones, or to

borrower

customer-name

loan-number

_Nn

P_x

conditions

_n = Smith or _n = Jones
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Kovti suovOnkov (2)

m Find all account numbers with a balance between $1,300 and $1,500

account

account-number

branch-name

balance

P.

conditions

_x = 1300
_x < 1500

mFind all account numbers with a balance between $1,300 and
$2,000 but not exactly $1,500.

X

account

account-number

branch-name

H I'oooo BEF

P.

conditions

_x = (21300 and <2000 and — 1500)
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H oyéon Result

Find thecustomer-nameccount-numbemndbalancefor
alll customers who have an account at the Perryridge
branch.

— We need (¢
» Joindepositorandaccount.
» Projectcustomer-name, account-numiagrdbalance.

— To accomplish this we:

» Create a skeleton table, callegult, with attributescustomer-name,
account-numbemndbalance.

» Write the query.
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The Result Relation (Cont.)

m [he resulling query Is:

account

account-number

branch-name

balance

=4

Perryridge

_Z

depositor customer-name

account-number

_X

Y

customer-name account-number

_X

Y
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Ordering the Display of Tuples

bank

m AO = ascending order; DO = descending order.
E.g. list in ascending alphabetical order all customers who have an aattdus|t

depositor

customer-name account-number

m  When sorting on multiple attributes, the sorting order is specified hydmg)
with each sort operator (AO or DO) an integer surrounded by parentheses.

E.g. List all account numbers at the Perryridge branch in ascending alphalieti—
order with their respective account balances in descending order. I
—

P.AO.

accoumnt

account-number

branch-name

P.AO(1).

Perryridge
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Aggregate Operations

m The aggregate operators are AVG, MAX, MIN, SUM, and

CNT

m The above operators must be postfixed with “ALL” (e.qg.,
SUM.ALL.or AVG.ALL. Xx) to ensure that duplicates are nc

eliminated.

m E.g. Find the total balance of all the accounts maintained at
the Perryridge branch.

<
~—
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Aggregate Operations (Cont.)

m UNQ is used to specify that we want to eliminate duplicates
m Find the total number of customers having an account at the bank

depositor

customer-name

account-number

P.CNT.UNOQ.
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Query Examples

m Find the average balance at each branch.

account

account-number branch-name

balance

P.G.

conditions
AVG.ALL._x > 1200

P.AVG.ALL._x

B The “G” In “P.G” Is analogous to SQLgroup by construci

B The “ALL” in the “P.AVG.ALL” entry in thebalancecolumn ensures that all
balances are considered

B To find the average account balance at only those branches where the
account balance is more than $1,200, we simply add the condition box

el
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Modification of the Database — Deletion

m Deletion of tuples from a relation is expressed by use of a D.
command. In the case where we delete information in only som:
of the columns, null values, specified by —, are inserted.

m Delete customer Smith

customer customer-narme customer-street customer-city

Smith

“Perryridge”.

E m Delete theébranch-cityvalue of the branch whose name is E
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Modification of the Database — Insertion

expression.

m Insert the fact that account@/32 at the Perryridge
branch has a balance of $700.

m Insertion is done by placing the I. operator in the query

account account-number

branch-name

balance

L. A-9732

Perryridge

700
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Modification of the Database — Insertion (Cont.)

m Provide as a gift for all loan customers of the Perryridge branch, a new $200
savings account for every loan account they have, with the loan number sgrvin
as the account number for the new savings account.

account

account-number

branch-name

balance

L.

_X

Perryridge

200

depositor

customer-name

account-number

L.

y

_X

loan

loan-number

branch-name

_X

Perryridge

borrower

customer-name

loan-number

Y

_X
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Modification of the Database — Updates

m Use the U. operator to change a value in a tuple without changing
all values in the tuple. QBE does not allow users to update the
primary key fields.

m Update the asset value of the Perryridge branch to $10,000,000.

branch branch-name branch-city assets
Perryridge U.10000000
m Increase all balances by 5 percent.
account account-number branch-name balance
U._x*1.05
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Microsoft Access QBE

m Microsoft Access supports a variant of QBE called Graphical
Query By Example (GQBE)
m GOQBE differs from QBE in the following ways

— Attributes of relations are listed vertically, one below the othstead of
horizontally

— Instead of using variables, lines (links) between attributes are u
specify that their values should be the same.

» Links are added automatically on the basis of attribute nametheamnder can
then add or delete links

» By default, a link specifies an inner join, but can be modifiegh¢aify outer
joins.
— Conditions, values to be printed, as well as group by attributes are all
specified together in a box called tihesign grid
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Hopaocrypa oe Microsoft Access QBE

B Example query: Find theustomer-nameccount-numbeandbalancefor all
accounts at the Perryridge branch

+ +
acoourt-number 1 cuskarner-nane
branch-name accounk-number
balance
o |
1
Field: | SR = ne=li * | account-riumber balance branch-name
— Table: | depositor account account account
 — Soart;
— S hio: []
Criterna: "Perryndge
—_— ar;
— |
1

o
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KAgivovtog

H QBE eivan pia kopyn kot @Ak mpog 1o ypnotn YAOood
oV PacileTon 6TO GYECIAKO AOYIGUO TENTOV

Eivot 1dtaitepa ekppactikn (oyeoiokd TANPNS, oV Kot Ot
EVILEPMDGELC ANPOOVY vTOY).

ATAEC EpOTATOKPICELS ElvaLl ECOPETIKA EVKOAO VOl
exppactovv otnv QBE, ne éva eAdy16T0 GLVTAKTIKO TOV
TpEmel Kaveic va Boudral

H QBE’Eyel ennpedoetl e peyaro Pabuo tig ypapikec
OLEVKOAVVGEILC YioL qUENESTov GNUEPU TPOGPEPOVTUL GE
TOAAQ TpoiovTO, TEPLAaUPavousvng kot tng Microsoft
Access.
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