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2xeoLlokoC Aoylopoc NMAsadwv

o MetaPAnteg

W yeolakoc Aoylopoc MNedlwv: HeTaBANTEC yLA TLUEC YVWPLOMATWY OO Ta OpLOMEVA Ttedia
TILWV

o >xeolakog Aoylopog MNAswadwy - MetaBAnteg: t, t, ... 1,
B Avadepovtal o€ MAELAOEC OYECLOKWY TILVOLKWV
B AvodepopaoTte UE t[j] 0TO yvwplopa j Tng MAELAdq t,
® JUpBoAa 2xeoswv: R, S, T, ... EVOC oUYKEKPLUEVOU BadLou
B OVTLOTOLXOUV OE OVOUNTO OXECEWV
e ATOULKEG [MpoTaOELG
B R(t) omou R eival eva cupBoAo yia oxeon k-faBou
mi[j] 0t [m] omou t, t, elvaw petaBAnteg mAetadwy kot 6 € { <,>,#,<,=,>}
Hi[j] O c omou t, elval petafAnTh, ¢ elval pla otabepa
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[Mpotaocelc 2xeolokoL AoyLopou MNAsladwv

e M Exkdpoaon Zyeolakou Aoylopou €xeLtn popdn {t : F(t)}
omou F(t) elval plo mpotaon oXeoLokoU AOYLOMOU Kot €lval pa eAeUBepn petaBAnth

° H ekdpaon {t: F(t) } emiotpedel OAeg ekeiveg TIG TAELAOEG OL OTTOLEG KAVOUV OAN BN TNV
npotaon F otn Baon D.

e Otav pa ekppaon 2xeolakou Aoylopou Medlwv {t : F(t)} amotiuatoL o€ Lo oXECLOKN
Baon D emiotpedeL pLa oxeon n omnolo IEPLEXEL OAEC TLC TIAELAOEC EKELVEC TTOU KAVOUV
aAn6n tnv npotaon F otn Baon D.

o lNa va avadepBolpe otov Babuo pac petaBAntic mAswadac 1, ypadoupe it

BmEkdpaon {t) : F(t) } opilel pia oxéon pe Babud i}
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Noapadeypa (14)

2x€on: Customers(cid, cname,city,discount)

Mpotaon Z.A.MAewadwv: Customers(t)

v «Bpeite Toug KWOLKOUC KOl TOL OVOLLOTA TWV TTEAQATWY»
{t @ ((Fc™) Customers(c) A (1] = c[1]) A (1[2] = ¢[2] ) }

v «Bpeite Touc KWOLKOUC KaL Ta ovopata Twv NEAATWV Ttou {ouV oTN
Nea Yopkn»

{t 2 () (Customers(c) A
({11 =c[1]) A (2] = c[2] ) A (c[3] = “NY")) }
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Napadeypa (15)

>xeon: Customers(cid, cname,city,discount) Mpotaon 2.A.MAstdadwv: Customers(t)
>xeéon: Products(pid, pname,city,quantity,price)— Mpotaon Z.A.NMAeddwv : Products(t)

Yxeon: Orders(orderno, month,cid,aid,pid,gty,amt)— Npotaon 2.A.MAswadwv : Orders(t)

v «Bpeite T ovopaTa KoL TNV TWH TwV IPOLOVIWY Ttou tapayyEAVEL o teAatng c002

LECW TOU mpaktopa a0l »
{t @: ((Fp®)) (o) Products(p) A Orders(o) A

(t[1] = p[2] ) A (1[2] = p[5] ) A
(p[1] = o[5] ) A (0o[3] = ‘c002’ ) A (o[4] = ‘a01")) }
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Napadewypa (16)

>xeon: Customers(cid, cname,city,discount) Mpotaon 2.A.MAstdadwv: Customers(t)
>xeéon: Products(pid, pname,city,quantity,price)— Mpotaon Z.A.NMAeddwv : Products(t)
>xeon: Orders(orderno, month,cid,aid,pid,qty,amt)— MNpotaon Z.A.MAswddwv : Orders(t)
>xeon: Agents(aid, aname,city,percent)— Mpotaon 2.A.MAsddwv : Agents(t)

v «Bpeite Ta (eLyn MPAKTOPWV TToU {ouVv oTNV LdLa TTOAN »

{t ®: ((Fp @) (39*)) Agents(p) A Agents(q) A
(t[1] = p[1] ) A (t[2] = q[1] ) A (p[3] = q[3] ) A
(p[1] #q[1]1)) }
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Napadewypa (17)

>xeon: Customers(cid, cname,city,discount) Mpotaon 2.A.MAeltddwv : Customers(t)
>xeéon: Products(pid, pname,city,quantity,price)— Mpotaon Z.A.NMAeddwv : Products(t)
Yxeon: Orders(orderno, month,cid,aid,pid,gty,amt)— Npotaon 2.A.MAswadwv : Orders(t)
>xeon: Agents(aid, aname,city,percent)— Mpotaon 2.A.MAsddwv : Agents(t)

v Bpelte To ovOUATO OAWV TWV TTPAKTOPWYV TIOU KAVOUV TIAPaYYEALEC yia OAa Ta
NPOLOVTa TToU TtapayyEAveL o teAatng ‘c002’»

{t M ((Fa®) Agents(a) A (H{1] = a[2] ) A
((V o) (Orders(o) A (0[3] = ‘c002’) — (d 01”) Orders(o1) A
(01[4] = a[1]) A (01[5] = 0[5]) ) ) }
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2xeolokn AAyveBpa —
2XE0LOKO AoyLopo NAEL0dwv

1. Moapadeypa:
v Zxeolakr AlyeBpa: ., ( R(x,y))
v 2XeoLaKOC Aoylopog MNAstadwy:

{t M: (39@) (R(q) A (t[1] = q[2])) }
2. Napadewypa:
V' Ixeolokn AlyeBpa: S(X) x y ( R(X,Y))
v’ IXeoLoKOC Noylopoc NAsLddwvy:
(] (3m®) (3q)
( S(m) A R(g) A (1] = m[1]) A (1[2] = q[2])) }
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2xeolokn AAyveBpa —
2XE0LOKO AoyLopo NAEL0dwv

1. MNopadewypa:
v 2xeowakn AhyeBpa: R(X,Y) — ( S(X) x my ( R(X,Y))
v 2XEoLaKOC Aoylopog MAstadwv:

{t @] (FpP) (R(p) A (1] = p[1]) A (1[2] = p[2]) A
— ((3m1) (3gt?) ( S(m) A R(a) A (p[1] = a[1]) A (p[2] = q[2]) ) }
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14

ATtO TO 2Xe0LAKO AoyLlopo MAsladwyv oto

2XEOLOKO AoyLopo MNediwv

o Qeswpnua 2: Mo kaBe aopaAn mpotacn Tou ZxeolakoU Aoylopou MNMAedwyv VTTAPXEL pLa
aoPaAnc mpotaon Tou 2xeclakou Aoylopou Mediwv mou opilel tnv dLa oxeon.

o Anddeién: O petaBAnth mAewddag t 0 avtikaBiotatal pe Eéva cuvolo petaBAntwv {x,, x,, ...
X, } Xpnotponolwvtag tn petaBAntn x; otn B€on tng tfi] LEca otnv mpotaon.

o Qswpnua 3: H oxeowokn alyeBpa, o acdpaAng oXeCLOKOC AOYLOUOC TIAELAO WV Kal 0 acdaANC
OXEOLOKOG Aoylopog edlwv £xouv tnv ibLa ekdppaoctiki Suvaun.
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Napadeypo (18)

>xeon: Works(pname, cname,salary)
MNpotaon Z.A.NMAswaddwv : Works(t)
Mpotaon 2.A.Mebiwv: Works(z1,z2,z3)

«Bpeite Ta ovopota Twv atopwyv nov epyalovtal otnv ‘First Bank’.»

1. Xyeowakn AlyeBpa

* T pnamel (O cname = ‘First Bank’ (WOrks))
2. 2XeoLakog Aoylopog MAsladwv

m{t | (3q® ) (Works(q) A q[2] = ‘First Bank’ A t[1] = q[1] ) }
3. 2xeolakog Aoylopog MNediwv

m{z1 | (3z3) (Hz2) (Works(z1,z2,z3) A z2 = ‘First Bank’) }
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Napadeypa (19)
>xeon: Works(pname, chame,salary) Yxeon: Lives(pname, street,city)
Mpotaon 2. A.NMAetadwv : Works(t) Mpotaon 2. A.MAewadwv : Lives(t)

Mpotaon 2Z.A.Medilwv: Works(z1,z2,23) Mpotaon 2.A.Mebdlwv: Lives(x1,x2,x3)

«Bpeite Ta ovopata Kot TLG TOAELS TWV ATOMWYV Ttou gpyalovtal otnv ‘First Bank’.»

1. Xyeowokn AAlyeBpa

e T ( O chame = First ank’ (WOrks Join Lives) )

phame,city

2. 2xeowakoc Aoylopoc MAstadwv
m{tl2) | (391) (Ip3) (Works(q) A Lives(p) A (g[2] = ‘First Bank’ ) A (t[1] = q[1]) A
(t[2] = p[3]) A (al1] = p[1]) ) }
3. 2xeolakoc Aoylopog Nediwv
m{(z1,x3) | (3z3,z2,x2) (Works(z1,z2,z3) A Lives(z1,x2,x3) A (z2 = ‘First Bank’)) }
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Napadeypa (20)

Yxyeon: Works(pname, chame,salary)
MNpotaon 2.A.NAswadwv : Works(t)
Mpotaon Z.A.Medilwv: Works(z1,z2,z3)

e «Bpeite Ta ovopata Twv atopwy rtov dev epyalovtat otnv ‘First Bank’.»
1. Xyeowakn AlyeBpa

¢ n pname ( Y cname # ‘First Bank’ (WOI’kS) )
2.  Xysowakoc Aoyiopoc MAstadwyv

{1 ] (3g®) (Works(q) A q[2] # ‘First Bank’ A 1[1] = q[1] ) }
3. Xxeowakog Aoylopog Mediwv

m{z1 | 322,23 (Works(z1,z2,z3) A ( z2 # ‘First Bank’) ) }
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Napadeypa (21)
>xéon: Works(pname, cname,salary) ZXéIGW Lives(pnam'e, streetfcity)
Npotaon .A.NMAedSwyv : Works(t) Mpotaon Z.A.NMAewadwv : Lives(t)

Mpodtaon I.A.Mediwv: Works(z1,22,z3)  Mpotacn Z.A.Mediwv: Lives(x1,x2,x3)

«Bpeite Ta ovopota Twv atopwy 1tou dev epyalovtal otnv ‘First Bank’ (va
emiotpadouv Kol Ta atopa tou dev epyalovtal mouBeva) »

1. 2Xyeowokn AAlyeBpa

° n pname (Lives) - pnome( O chame = ‘First Bank ’ (WOI‘kS) )

2.  Xysowakoc Aoyiopoc MAstadwyv

{t ] (Fq®)) Lives(q) A (1] = q[1]) A = (Fp®)) (Works(p) A p[1] =
al1]) A p[2] = ‘First Bank’) ) }

3.  2xeolakoc Aoylouoc Medlwv

m{x1 | (Ix2) (Ix3) (Lives(x1,x2,x3) A — ( (Fz2) (Fz3) ) (Works(x1,z2,z3)
A z2 = ‘First Bank’) ) }
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SQL Structured Query Language

e H yAwooa Tou XpNOLUOTIOLELTOL CUXVOTEPA ATIO EUMOPLKA ZuoThuata Alaxeiplong Baoswv
Aebopevwy.

e [apexel
B [Awooa Oplopov Asdopevwy (Data Definition Language — DDL)
B[Awooa XelplopoU Asdopevwy (Data Manipulation Language — DML).
e Baoiletal oto 2Xe0LaKO AOYLOLLO
e ExeLtnv bl ekdppaotikn Suvapn He TN 2xeotokn AAveBpa kat tov Aodpalr 2xeclako AoyLoUO.
e EvtoAEcg SQL pmopouv va eKTEAECTOUV EVOWUATWHEVEC O€ pla YAwooa ripoypappoatiopou (C,
C++, Java, 4GL)
e Ekd0Ooelg TNG SQL £xouv yivel 61eOvn potuTa: to mpoturo SQL:2023 eival n o mpoodatn
ekdoon.
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SQL Data Definition Language

e EvtoAn create table:

create table tablename (attrname datatype [not null}{, atirname datatype [not null]};
e Anuoupyetl

W yeon : tablename

B [vwplopa: attrname pe TUMO datatype

B [Ipoatpetikn nnAwaon not null : Sev eTUTPEMOVTAL KEVEC TLUEG OTO CUYKEKPLUEVO

yVwpLopa

e Moapadeiypata:

e create table customers (cid char(4) not null, cname varchar(13), city varchar(20), discnt real)

e create table products(pid char(3) not null, pname varchar(14), city varchar(20), quantity int,
price real);
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SQL Data Definition Language

AnuAtpng MAe§ouodkng

e EvtoAn drop table:
drop table tablename;
v Alaypadel tn oxeon tablename
e EvtoAn alter table:
alter table tablename action ;
v Tpomormolel thn oxéon tablename eKTEAWVTOC TNV EVEPYELA action
v action Umopetl va eival pa amo
v Mpoodnkn MNvwplopatoc: add attrname datatype
v Aoypadn N'vwpiopatog: drop atfrname
e Napadeiypoata:

e drop table customers
e alter table customers add age int not null;

e alter table customers drop city;
HY360 — Lecture 7
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SQL Data Manipulation Language

o EvtoAr select [all| distinct] expression {, expression }
from tablename [ var ] {, tablename [ var ]}
[where search-condition |
[group-by atirname }{, atirname } ]

[having search-condition];
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Napadeypa (1)

Agents(aid, aname,city,percent)
Agents(al,a2,a3,a4)

e «Bpeite Ta AVOYVWPLOTIKA KOL TOL OVOLLOTO TWV TIPOKTOPWV TIou €Xouv w¢ €5pa tn NEa Yopkn»
W yeolokn alyeBpa
T aid, aname (O city = “ny» (Agents))

M YEOLOKOG AOYLOUOG

. {t@ ] (3a) (Agents(a) A (t[1] = a[1]) A (t[2] = a[2]) A (a[3] = “NY”)) }

i.  {(al,a2) | (Ha4) (Agents(al,a2, “NY” ,ad)) }
mSQL:

select aid, aname from Agents where city = “NY”;
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Napadeypa (2)

Customers(cid, cname,city,discount)
Customers(x1,x2,x3,x4)

o «Awote TI¢ MAeLadec TIc oxeong Customers»
W yeoLlokn alyeBpa
Customers

B XEOLOKOG AOYLOHOG
i.  {t| Customers(t) }
i, {(x1,x2,x3,x4) | Customers(x1,x2,x3,x4) }

mSQL: select * from Customers
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Napadeypa (3)

Orders(orderno, month,cid,aid,pid,qty,amt)
Orders(x1,x2,x3,x4,x5,x6,x7)

e «Bpeite TO AVAYVWPLOTIKA TWV TIPOTOVTWY YLal TOL OTtoLlaL UTIAPXEL TTapayyeALo»
W Sxeowakn AlyeBpa: 1t 4 (Orders)
B > XE0L0KOC AOYLOUOC:
. {t@ | (Fo) (Orders(o) A (t[1] =o[5])) }
i, {x5 ] (dx1,x2,x3,x4,x6,x7) (Orders(x1,x2,x3,x4,x5,x6,x7)) }
m SQL: select pid from Orders
e To amnoteAeopa neplexel SutAotuma (moAAEC mapayyeALec yia ta dla tpoiovta).
e Emiotpodn twv Stakpltwv nAstddwyv péow tou distinct
W select distinct pid from Orders
o N&En kAeldl all emotpedel OAeC TIC TTAELAOEC TOU ATTOTEAECLATOC
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Napadeypa (4a)

Orders(orderno, month,cid,aid,pid,qty,amt) - Orders(x1, x2,x3,x4,x5,x6,x7)
Customers(cid, cname,city,discount) — Customers(y1,y2,y3,y4)
Agents(aid, aname,city,percent) — Agents(z1,z2,z3,z4)
«Bpeite 6Aa ta {elyn OVOUATWY TIEAATWVY — TIPAKTOPWY OTIOU O TIEAATNG KAVEL TtapayyeALa
LECW TOU TIPAKTOP A
B > yeolokn AAvePpa:
] T

chame, aname (7 cid, cname (Customers Join Orders) Join Agents)

i T cname, aname { O (Customers.cid = Orders.cid) A (Agents.aid = Orders.aid)
(Customers x Orders) x Agents)
B YYEoLaKOC AOYLOUOC:
. {t@ | (Jo,c,a) (Orders(o) A Customers (c) A Agents(a) A (c[1] = 0[3]) A
(a[1] = o[4]) A (t[1] = c[2]) A (t[2] =a[2] ) ) }

i {(y2,z2)|(3y1,y3,v4,21,23,24,x1,x2,x5,x6,x7) A Orders(x1,x2,y1,z1,x5,x6,x7) A
HY360 — Lecture 7 Customers(y1,y2,y3,v4) A Agents(z1,22,23,z4)}
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Napadeypa (4a)

«Bpeite 0Aa ta {elyn OVOUATWY TIEAATWVY — TIPAKTOPWV OTIOU O TIEAATNC KAVEL
TIOPOYYEALD LECW TOU TIPAKTOPAY

W > yeolokn AAyeBpa:

. n cname, aname ( c (Customers.cid = Orders.cid) A (Agents.aid = Orders.aid)
(Customers x Orders) x Agents)
B EvtoAn SQL:
select distinct cname, aname
from Agents, Orders, Customers

where Customers.cid = Orders.cid and Agents.aid = Orders.aid ;

H ouleuén ek@paleTal w¢ TO KAPTEDIAVO YIVOUEVO TWV OXECEWV
oTnVv npotaon from akoAouBouUpevo ano Jia eniAoyn cUPNPWVA
LUE TIC ouvOnkec oTnv npotacn where
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SQL Data Manipulation Language

Orders(orderno, month,cid,aid,pid,qty,amt) Customers(cid, cname,city,discount)

Agents(aid, aname,city,percent) Products(pid, pname,city,quantity,price)

e Eotw OTLTO KEPOHOC Ao £va Ttpoiov urmoloyiletal moAAamAaoidalovtag (o) Tnv moootnta €7l
NG TLUNG, adatpwvtag to 60% (kootog xovoplknc) (B) tnv ekmtwon (%) Tou meAdatn Kat tnv
npounBeLla (%) tou mpaktopa.

o select distinct orderno, c.cid, a.aid, p.pid, 0.4%(o.qty*p.price) — 0.1*(c.discount+a.percent) *
(o.qty*p.price)
from Agents a, Orders o, Customers ¢, Products p

where c.cid = o.cid and a.aid = o.aid and p.pid = o.pid

® InuUeilwon: ta ¢,0,p,a €lval Peudwvupa yla TIC OXECELC Kal LOYUOUV LOVO OTO TTAALCLO TNG

EVTOANG Tou SnAwvovTtal.
23
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SQL Data Manipulation Language

e H SQL ekteAel TNV LETATPOTI TUTIOU OTNV TPOCOEDN AKEPALOU HE apLlOUO KIVNTAG
UTIOOLAOTOANC KOl WC EK TOUTOU TO QTMOTEAECUA VA Elval aplOUOC KlvntAg UTTOOLALOTOANC.

e Aev Slvetal Ovopa yLol TO YVWPLOMA TToU OXETL(ETAL LE TNV aplBunTIKA Ekdpaon.
e [eploootepa cuotnpata divouv eva default ovopa (COLS)
e ETITpEMETAL OTOV XPROTN va SWOEL EVOL OVOLLOL 0TNV KOAwva

o select distinct orderno, c.cid, a.aid, o.pid, 0.4*(o.qty*p.price) — 0.1*(c.discount+a.percent) *
(o.qty*p.price) as profit
from Agents a, Orders o, Customers ¢, Products p
where c.cid = o.cid and a.aid = o.aid and a.pid = o.pid

® Inueilwon: ta ¢,0,p,a €ival Peudwvupa yla TIC oXECELC & LOXUOUV LOVO OTO TTAOLOLO TNG
£VTOANC Ttou SnAwvovTtal.
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Napadeypa (5)

e «Bpeite 0Aa ta (evyn meAatwyv tou {ouv otnv ibLa TTOAN. »
Customers(cid, cname,city,discount) , Customers(y1,y2,y3,y4)
Cl:=Customers, C2:=Customers
e Jyeolokn AAyeBpa:
T c1.cid, c2.cidl O (c1.cid < c2.cig) (C1 Join (Cl.city = C2.city) C2))
e select distinct cl.cid, c2.cid
from Customers c1, Customers c2
where cl.cid < c2.cid and cl.city = c2.city

o Xwpic tn xpnon Yevdwvupwyv n nopamnavw epwtnon dev unopei va anavinBbetl otnv
SQL.

e Ta Ppevdwvupa cl, c2 purmopolv va BewpnBolv w¢ petaBANTEC TTAELAOWVY TNC OXEONG
Customers o€ avaloyila [E TOV OXEOLAKO AOYLOMO Ttediwv
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Napadeypa (6)

e «Bpeite TOL AVAYVWPLOTIKA TWV TIPOTOVTWY TTOU £XOUV rapayyeABel amo touAdxlotov SUOo TTEAATEG. »
Orders(orderno, month,cid,aid,pid,qty,amt) O1:=Orders, O2:=Orders
Orders(x1, x2,x3,x4,x5,x6,x7)
W > yeolokn AAyeBpa:
T o1.pid ( O (01.cid < 02.cid) (01 101N (01 g = 02.pi0) O2) )
M > YeOLOKOC AOYLOMOC:
i.  {t@ | (Jo1,02) ( Orders(ol) A Orders(02) A (02[5] = 01[5]) A
(01[3] < 02[3]) A (t[1] = 01[5]) )}
i, {x5] (Ix1,x2,x3,x4,x6,x7,y1,y2,y3,y4,y6,y7) A (Orders(x1,x2,x3,x4,x5,x6,x7) A
(Orders(y1,y2,y3,y4,x5,y6,y7) A (x3<y3)) }
W SQL:
select distinct o1.pid from Orders o1, Orders 02
where ol.cid < 02.cid and ol.pid = 02.pid
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Napadeypa (7)

® «Bpeite TO AVOYVWPLOTIKA TWV TIEAQATWVY TTOU TIAPOYYEAVOUV TTPOLOVTA YL TOL OTtolaL EXEL YIVEL
TapayyeAia LEow Tou mpaktopa a06.»

Orders(orderno, month,cid,aid,pid,qty,amt) O1:=Orders, O2:=Orders
Orders(x1, x2,x3,x4,x5,x6,x7)
W > xeolakn AAyveBpa:
T o1.cid (01J0IN T4 (G (07 aig=ra061(02) ) )
M > XE0L0KOC AOYLOMOG:
. {t@] (Jo1,02) ( Orders(ol) A Orders(02) A (02[4] = a06) A
(01[5] = 02[5]) A (t[1] = 01[3]) ) }
i, {x3 | (Ix1,x2,x4,x5,x6,x7,y1,y2,y4,y5,y6,y7) (Orders(x1,x2,x3,x4,x5,x6,X7) A
Orders(y1,y2,x3,a06,x5,y6,y7) ) }
mSQL:

select distinct 02.cid from Orders 01, Orders 02 where 02.aid = ‘a06’ and o1l.pid = 02.pid
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orderno m““m—m

1011
1012
1019
1017
1018
1023
1022
1025
1013
1026
1015
1014
1021
1016
1020

1024

jan
feb
feb
feb
mar
mar
apr
jan
may
jan
jan
geb
jan
feb

mar

aOl
a02
a06
a03
a04
a05
a05
a03
a05
a03
a03
a06
a0l
a03

a0é6

pO1
p02
03
p04
p05
p06
p07
p03
p03
p05
p05
p0O1
pO1
p07
pO1

1000
1000
400
600
600
500
400
800
1000
800
1200
1200
1000
1000
600

800

450
180
540
540
450
720
720
880
704
1104
1104
460
500
600

400
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