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MNapadeiypa Zxéong/Relation

XapakTnpioTnka

% (eolumns)
ID name dept_name salary
10101 | Srinivasan | Comp. Sci. | 65000 MAEIGSEC
12121 | Wu Finance 90000 tuples
15151 | Mozart Music 40000 ? (or rows)
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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XapakTnploTika / Attributes

To oUVOAO TWV ETITPETTTWYV TIMWV O€ EVA XOPAKTNPIOTIKO KAAEITAI
domain (1Tedio OpICHOU) TOU XAPAKTNPIOTIKOU

OI TINEC TWV XOPAKTNPIOTIKWY €ival ouvhBwc¢ aTtopiKES dnAadn
adIQIPETEC

H iy null eivar yéAog kGBe domain

H 1ipA null TrpokaAei {NTriuaTa 0TOV OPICHO APKETWYV TTPACEWV!
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2XAMA ZXEONS KAl ZTIYMIOTUTTA
Relation Schema and Instance

A A, ..., A, XOPOKTNPIOTIKG

R=(A, A, ..., A,) gival Eva oxua oxeéong
[x:

instructor = (ID, name, dept_name, salary)

Tutmkd, dedopévou Twy ouvolwv Dy, D,, .... D, pia oxéon/relation r
gival éva utroouvolo Tou D; X D, X ... x D,

2 UVETTWG, Mia axéan gival Eéva ouvoAo atro n-mAe1adeg n-tuples (a,, a,,
..., &,) OTToU KABe a;, € D,

O1 TpExouoecg TIPEG (relation instance) piag oxéon opilovral atrod
Evav Trivaka

‘Eva agToixeio t Tou r gival yia TTAEIAdA, TTOU AVTIOTOIXEI O€ [ia
YPOUMNA TOU TTiVOKa
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mOI TTAI0dEG Oev £xouv KATTOIO dlATACN

NMNapadelypa ZxEong

m[lapadelyua:

D name dept_name salary
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | El Said History 60000
45565 | Katz Comp. Sci. | 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan | Comp. Sci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
76543 | Singh Finance 80000
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Baon Asdopévwyv/Database

Mia BA eival pyia ouAAoyn atrd oxEOoEIg
H tTAnpo@opicc evog TTpoBAANATOC XWEICETAI O€ TUAMATA/OXEDEIC

TTX. instructor
student
advisor

Kakog 2xe01a0uoC:
univ (instructor -ID, name, dept_name, salary, student_Id, ..)
odnyei o€

EtravaAnyn tng mAnpo@opiag (6tav dUo QoITNTEC £XOUV TOV idIo
EMPRAETTOVTQ)

Xpnon Tiywv null (6tav Evav @oitntric dev £xEl ETTIBAETTWYV)
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KAg101a/Keys

KAeidi K 2 R

K eival superkey 1nG oxéong R av ol TIuéEG Tou K gival apKeETEG va
XapakTnpioouv povadika pia povadikn TTAsiada Kabe moavig oxéong r(R)

[Mx. {ID} and {ID,name} €ivai kai Ta dUo superkeys Tou instructor.
Superkey K gival candidate key av 1o K gioval 1o eAaxioto duvarto

[x: {ID} eivail candidate key Tou Instructor

‘Eva a1rd Ta candidate keys emmA€éyeTal cav primary key.

Foreign key constraint: n iy o€ Jia oxEon TPETTEI va J@avileTal KAl O€
Mia GAAN

Referencing relation

Referenced relation
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University Database
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Relational Query Languages

® Procedural vs.non-procedural, or declarative
m “Pure” languages:

Relational algebra

Tuple relational calculus

Domain relational calculus
®m Relational operators
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EtmiAoyn MNMAg1adwyv

B Relationr A B C D
alalll|7
x|pP|5]|7
B1p12]3
B | B [23]10

lSeIect;ngEs;/vghA—B A B C D

B0 pgandp>s (1) alafl|7
B | B [23]10
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EmiAoyn XapakTnpioTiIKwV(Attributes)

®m Relationr;

H Select Aand C

mProjection
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‘Evwon (Join)duo oxéocewv
Cartesian Product

B Relationsr,s: |A|B C|D|E
al| 1 a |10] a
B2 B |10] a
r P 120| b
v [10]| b
s
B rxs: A|B|C|D|E
al|l1]|lall0] a
al1|p[10|a
a|l1|p|20]|b
a|1|vy|10[b
pl2|a]l10|a
B|2|p|10]a
B|2|p|20|b
Bl2]|v|10|b
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2Uvévworn duo 2xéoewyv Union

B Relationsr, s:

B rus:
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B Relationsr, s:
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Toun dUO OXETEWV

® Relationr, s: Al B AlB
ol 1 x| 2
al 2 B3
Bl 1 E
»

mrns Al B

>
N
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‘Evwon dvo oxéoswv—- Natural Join

B 'EOTw r KAl s ol oxEoeIig oTa oxnuara schemas R kal S
ToTte n Quoik Evwaon “natural join” Twv oX€oewv gival pia
oxéon o1o oxNMUa R U S TToU TTPOKUTITEI WG £ENG

‘EoTtw kaBe Celyog AeIGdwWY t, o116 TO 1 Kal tg TTO TO S.

Av t. Kal tg £XEI TIG IDIEG TINEG XAPAKTNPIOTIKWY 0TO R N S,
B€o€ TNV TTAE1Gda OTO ATTOTEAEC A, OTTOU

» T EXElI TNV idIA TINA TOU troTor

» T ExElI TNV idIA TINA TOU tg OTO S
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Natural Join NMapdadsiypa

® Relationsr, s: AlTBICID BIDIE
alllala (4|«
[32}13 3a[3
}/4[3b 1ay
al1]v]a 2(b|d
5218|b 3|ble
¥ S

m Natural Join

mrixs

R R R Qf
N = == S
=
oo o o ol
<
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Figure In-2.1

Symbol (Name) | Example of Use

o) o) salary>=85000 (inStT’LiCtO?’)

(Selection)
Return rows of the input relation that satisty the
predicate.

IT I1 m, salary (instructor)

(Projection)
Output specified attributes from all rows of the input
relation. Remove duplicate tuples from the output.

X instructor X department

(Natural Join) Output pairs of rows from the two input relations that

have the same value on all attributes that have the same
name.

X

(Cartesian Product)

instructor x department

Output all pairs of rows from the two input relations
(regardless of whether or not they have the same values
on common attributes)

(Union)

IL, pyye(instructor) UIL, o (student)

Output the union of tuples from the two input
relations.
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Figure 2.01

) name dept_name salary
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. 92000
98345 | Kim Elec. Eng. 80000

2.19




Figure 2.02

BIO-101
BIO-301
BIO-399
CS5-101
C5-190
C5-315
CS5-319
CS5-347
EE-181
FIN-201
HIS-351
MU-199
PHY-101

Intro. to Biology

Genetics

Computational Biology
Intro. to Computer Science
Game Design

Robotics

Image Processing
Database System Concepts
Intro. to Digital Systems
Investment Banking
World History

Music Video Production
Physical Principles

Biology
Biology
Biology
Comp. Sci.
Comp. Sci.
Comp. Sci.
Comp. Sci.
Comp. Sci.
Elec. Eng.
Finance
History
Music
Physics

course_id I title dept_name l credits

4

W W WWWWWE W
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Figure 2.03

course_id | prereq_id
BIO-301 BIO-101
BIO-399 | BIO-101
CS-190 CS-101
CS-315 CS-101
CS-319 CS-101
CS-347 CS-101
EE-181 PHY-101
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Figure 2.04

119 name dept_name salary
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | El Said History 60000
45565 | Katz Comp. Sci. 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan| Comp. Sci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
76543 | Singh Finance 80000
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Figure 2.05

dept_name | building | budget

Biology Watson 90000
Comp. Sci. | Taylor 100000
Elec. Eng. | Taylor 85000

Finance Painter 120000
History Painter 50000
Music Packard 80000

Physics Watson 70000
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Figure 2.06

course_id

BIO-101
BIO-301
C5-101
CS5-101
CS5-190
CS5-190
C5-315
CS-319
CS-319
CS5-347
EE-181
FIN-201
HIS-351
MU-199
PHY-101

sec_id

(RN G RN G T O ) NG J S QSO NG Y QR G G G |

semester

Summer
Summer
Fall
Spring
Spring
Spring
Spring
Spring
Spring
Fall
Spring
Spring
Spring
Spring
Fall

year

2009
2010
2009
2010
2009
2009
2010
2010
2010
2009
2009
2010
2010
2010
2009

building
Painter
Painter
Packard
Packard
Taylor
Taylor
Watson
Watson
Taylor
Taylor
Taylor
Packard
Painter
Packard
Watson

room_number|time_slot_id

514
514
101
101
3128
3128
120
100
3128
3128
3128
101
514
101
100

>O0NmO PO >md T >
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Figure 2.07

ID course_id | sec_id | semester | year
10101 | CS-101 1 Fall 2009
10101 | CS5-315 1 Spring 2010
10101 | CS-347 1 Fall 2009
12121 | FIN-201 1 Spring 2010
15151 | MU-199 1 Spring 2010
22222 | PHY-101 1 Fall 2009
32343 | HIS-351 1 Spring 2010
45565 | CS-101 1 Spring 2010
45565 | C5-319 1 Spring 2010
76766 | BIO-101 1 Summer | 2009
76766 | BIO-301 1 Summer | 2010
83821 | CS-190 1 Spring 2009
83821 | C5-190 2 Spring 2009
83821 | CS5-319 2 Spring 2010
98345 | EE-181 1 Spring 2009
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Figure 2.10

ID name dept_name salary
12121 | Wu Finance 90000
22222 | Einstein Physics 95000
33456 | Gold Physics 87000
83821 | Brandt Comp. Sci. | 92000
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Figure 2.11

ID salary

10101 | 65000
12121 | 90000
15151 | 40000
22222 | 95000
32343 | 60000
33456 | 87000
45565 | 75000
58583 | 62000
76543 | 80000
76766 | 72000
83821 | 92000
98345 | 80000
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Figure 2.12

ID name salary | dept_name | building | budget
10101 | Srinivasan | 65000 | Comp. Sci. | Taylor | 100000
12121 | Wu 90000 | Finance Painter | 120000
15151 | Mozart 40000 | Music Packard | 80000
22222 | Einstein 95000 | Physics Watson | 70000
32343 | ElSaid 60000 | History Painter | 50000
33456 | Gold 87000 | Physics Watson | 70000
45565 | Katz 75000 | Comp. Sci. | Taylor | 100000
58583 | Califieri 62000 | History Painter | 50000
76543 | Singh 80000 | Finance Painter | 120000
76766 | Crick 72000 | Biology Watson | 90000
83821 | Brandt 92000 | Comp. Sci. | Taylor | 100000
98345 | Kim 80000 | Elec. Eng. | Taylor 85000
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Figure 2.13

ID | salary

12121 | 90000
22222 | 95000
33456 | 87000
83821 | 92000
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