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Partl — Relational Aleebra



* NYAUALTIENNUS (Relational Algebra)

— Traditional Set Operation A® Union, Intersection, Difference, way Cartesian
Product

— Special Relational Operation A8 Select, Project, Join Wag Divide

= ﬁ’léljx‘ll,ﬁmaaﬂu Relational Algebra A® Rename, Extend, Summarize, Insert,
Update wae Delete




* fg NN NN EMTUURURANTTENINUBYAAY 9 TuSiatu
yilavsenateq Sty lnenavein1sufuanisaslidenase
Satunan

* NYAMALTIFUNUS (Relational Algebra) {un1wilugukuuves
Procedural Query Language A38nN15NN5eUIN98vIN0e19ls
B lAUT NI NS URIUBYANUTNABINIT
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. 'ﬁ‘ULLUUﬂ’Tﬁa’i’Nﬂi“’Iﬂﬂﬂ’]Wﬁu Relational Algebra a¥il Operation
Wuﬁ”m‘VlLﬂEJ’JﬂULGUmEJEJ 4 Operation A9

— Cartesian product
— Union
— Intersection

— Difference
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(a) Selection (b) Projection (c) Cartesian product

RUS RNS R-S

(d) Union (e) Intersection (f) Set difference
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Remainder

(j) Divis on (shaded area)

(g) Natural join

R+S

r>.u
B | C
al 1] x
al 1]y
b | 2

(h) Semijoin (i) Left Outer join

"4 w V+W
A B B A
a 1 1 a
a 2 2 b
b 1
b 2
C 1

Example of division




n product

RXS %39 R TIMES S
— Wunssaueuduiuslaedunanns Cartesian 581379 2 relations

— 9zlAduIU tuple Y09 R F311n13 join Aunn 9 tuple Tu S

— R uaz S luddudas union funla

, (c) Cartesian product



2 1 - Cartesian product




® List the names and comments of all clients who have viewed a

property for rent.

(HclientNo, cIientName(CLIENT)) X (HclientNo, propertyNo, comment

(VIEWING))

clientNo clientName
CR76 HRIEVT TULRA
CRA6 f70etl winagTd
CR74 FRANT B euwae
CRE2 A N AT eh])

clientNo | propertyNo comment
CR56 PA14 Wufuunedn
CRTEG PGO4 Tz Loz fiu
CRAS6 P04
CRE2 PA14 IR AN
CRS6 PG36




10

sian product

CLIENT.clientNo clientName VIEWING.clientNo | propertyNo comment
CR76 BIYNT TULRA CR56 PA14 | Wufluwiaidn
CR76 EIENT TULRe CR76 PG04 szuzmnelnalin
CR76 BIYNT DULAF CR56 PG04
CR76 ENUNT TULRA CR62 PA14 laifivasat
CR76 DIUNT SULRA CR56 PG36

CRS6 Fih WiNeTad CRS56 PA14 Auflvuauin
CR56 &l wanaesd CR76 PG04 szpzmyinaifin
CR56 ail waaesad CR56 PGO4
CR56 a1t wanassd CR62 pata | lufiviasaf
'CR56 gt wanassd CR56 PG36
CR74 FIENs AIYWIA CR56 PA14 Nuftmwaidn
CR74 AN RIWId CR76 PG04 sz InaLiu
CR74 FENT AIYWIA CR56 PGO04
CR74 FIRNT AIYWIA CR62 PA14 laifivasnin
CR74 FIFuT RIYWIA CR56 PG36
CR62 ariu CALRLYT CR56 PA14 AuflvunaiEn
CR62 | azi saesay CR76 PGO04 szoena Inain
CR62 | Az iU SIAARY CR56 PG04

~ CR62 U doef3gy CR62 Pat4 | lLifivinsn$
 cRe2 | aziu dvefigy CR56 PG36




* R U S %58 R UNION S
— 1 JUNSLRUANUEUNUSAIENISUNSIAaTU R way S 11 union U

—2zlA91UU tuple TevuAlU R Wag S $1AY RUS

— Tuple M¥1uaggnvInRaniy

1 (d) Union
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S 9198 R INTERSECT S

— aglonay tuple Nognslu R uag S

(e) Intersection




ple - Intersection

R3 =R1 nR2

A 20




®* R-S %39 RMINUS S
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— 1 JUNITUIAIULA AR S LA EADIAUFUNUS

— azlél tuple 7oglu R usilaloglu S

(f) Set difference




le - Difference

20

21

20

21

20

R3 =R1-R2

R3 = R2 - RT

21

Irﬂ;b.D




° 3La6zju‘v1mmﬂ'ﬁwwﬂuﬂamuiumL‘LJu ADINANUIU Attribute M1
L6 Attribute faztnunseyintuazsesidonaslnuuiiwiiouuy

| I |
U o0 Aa a a v U = I

¢ AARUUNITNENYINUILATUN AL E]Q 4 operation ﬂE)
— Select %58 Restrict
— Project
— Join
— Divide
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* [Junsiden Tuple Mduduioslusatu Wunisandunisnlalu
JLatuLAY?

* SULUUTBINTS YRR EUNTTAD

o
Gpredicate (R)
— R ADILATUNYINNIS selection

— Predicate Aa WauluNnn1nuny

* %139 (R) WHERE predicate

(a) Selection

18




20

- Select (or Restrict)

21

20

19

20

21

ORI |TM|®RIZ|>

21

R1= o (Age=20)(R)

R WHERE Age = 20

A

20

A 20 M
B 20 |F
A 20 |F

M

C

21

M

R2= 0 (Sex=M AND Age>19))(R)

R WHERE Sex = 20 AND Age>19




* [ Junisasissiatulvdlpenisidanduieauny Attribute
luSiadu lneaziin1ved Tuple Nlugiy

y Hcotl, AN cotn(R)
— 1 JUNISLADNLANIZ AR UL BLLOAGSUIATIA 8IS

¢l A

— col,..col_ g AaaulvIakannIUIRNGeN

—R A® %La%bu | (b) Projection

* vivolyguuuy Rlattrib,, ..., attrib ]

20




20

21
20
19
20
21
21

OZ|I>|T|R|Z|>

R2= 1 (Age, Sex)(R)

R1= n (Name, Sex)(R)

A
M
B
F
A

20 |M
21 F
20 |F

M

19




111 2 StaguluiAuldlusiatulvd @999 2 Siatuazdeadl
ttribute NUVDLALLALUUNALDUNY

* 1u operation fifonLlinu1aINHARAN Cartesian

T U <y TI>BU TNCU
A B B | C A B | C A B A B | C
a 1 1 X a 1 X a 1 a 1 X
b | 2 1 1% a 1 1% a 1 %
3 Z b 2

(g) Natural join

(h) Semijoin (i) Left Outer join

22



* R P> 4. S%8RIOINS

[~ a a . = LY = A o
* 1 Jun1sm tuple MAANKAAM Cartesian VasTadu R waz S mudaulynnmue
— F o Seulafirtvundy

— Tnewaulvarunsalmandunistiunisidseuneu (<, <, >, 2, =, #)
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STATUS

Relation: S

N.115%74 20 dynsusnig
S2 a.dnnany 10 ANTIUYI
S3 LY 30 ANTIUYI
S4 La.. 20 AuNIUIING
PH PNAME COLOR WEIGHT cITy
P1 LWAN2IN TeX 12 AuNIUIINIg
P2 YU e 17 ANTIUYS
P4 A WA 14 a3nIUI1nI3
P5 nszides 1hidu 12 FNIIUYI
P6 WANLAY X 19 aunIUsINTg




Xample - Join (Result)

SH SNAME STATUS CITY P# PNAME COLOR WEIGHT
S1 N.N115%19 20 aunIUsINIg P1 LAN2N 919 12
S1 N.N113%19 20 dynsusINg Pa Ay LA 14
S1 N.N15%9 20 aunIUsINIg P6 WANLEY LA 19
S2 a.dnwang 10 INTTOUYT P2 YU Lilde 17
S2 a.dnmnang 10 ANTTUYI P5 nszdes 1 12
S3 LYY 30 ANTIUYS P2 YU tilde 17
S3 LYY 30 ANTIUYS P5 nszdes 1 12
S4 RLRAT 20 aunsUsINIg P1 LWAN2IN LA 12
S4 oa. M 20 aunsUsINTg P4 EAY X 14
S4 oa. 20 aunIUIINIg P6 AN A1 19




°® R=+ S %59 R DIVIDEBY S

— Wulaalstuninsiatuasssiat Ul LU ns o nI sy

— 1 JumsAumnguaes tuple NliAkennsiviullouiuwenssdnviuasnn ¢ tuple Tu
anNNaumnila

2
U

v [~ Y a v a & Y
9115 MBI UUFULYRVDITLATUNLUUAING

>
b )
o)
]
ﬁD.
)]
Re-
T2
D
ca
=
e

1 QJﬁ’dl

X
— ANUFAISIEaTU R 1anSu (n+m) #nmsaesiady S NUANSWNAU m Nadnsnlaae
% = (Y}
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uN15A8 9N Tuple tuStatu R 1lAmsaiunn Tuple Tusiadu S ualun1suaningay
ansanizikannstifinyusinglu R uwsliusinglu S

° A9EIRYNT V — W

Example of division



R3 =R1T = R2




* [ JumdaiupuIuiietglia1ddly Relational Algebra dmiuAassun
89791 Usznaulumie

— RENAME
— EXTEND
— SUMMARIZE
— INSERT
— UPDATE

— DELETE

29




Jurdsdmsulasuiaves Attribute
’E‘ULL‘U‘Uﬁa R RENAME old-attribute AS new-attribute

1ned
— R fla Relation 7iduid1veg Attribute
— old-attribute fadaifiuved Attribute

— new-attribute fadalvalvag Attribute

514 S RENAME CITY AS SCITY

30




o Humdanldiiin Attribute Tl iU iadu
* fi5Uiuuma EXTEND R ADD value AS attribute

° a9
— R fla Siatufidaenisuiiy Attribute
— value A AN wualiiunng Tuple Tu Attribute vl

— attribute Ao Jav09 Asttribute TnTifiug 1y

° 191 EXTEND S ADD “Supplier” AS TAG

31




Judndanlddmsumenves Attribute o Attribute il feflardulae
g‘dufuuﬁa SUMMARIZE R By (a,, a,, .., a_ ) ADD f_AS z

1ne

— R AaY8UaY Relation 19 Summarize

=

— a A8 YoUBY Attribute MLy Summarize

— f Ao Hardunazianld Wy SUM, COUNT %38 AVG

Ao . ANy Y @ U fav v .
— 7 A UDUDY Attribute WT%LﬂumaaW'o‘Vllﬂmﬂﬂ’ﬁ Summarize

14 SUMMARIZE SP BY () ADD SUM (QTY) AS GRANTOTAL
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* Hufdanldiis Tuple N Tuple 970 Relation ks TifuBn Relation il
> ’E‘ULL‘U‘Uﬁa INSERT source INTO target

.
° a9
— source A8 ¥ Relation AUN4

— target A® Relation N5UAYA1A source

® LU INSERT (S WHERE CITY = “@n3Us1n115”) INTO TEMP

33




o Juddsildamsuasuntasaaes Attribute 1o Attribute wilslu Relation
> 'g‘lJLL‘U‘Uﬁa UPDATE target assicnment-value

* lpgd
— target A9 W Relation fidesn1siUaUAT

— assiscnment-value Ao Woulvlunsidsualinu Attribute

=

® U UPDATE S WHERE COLOR = “uas” CITY := “gussaus”

q
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Hurdslddmsuau Tuple 89na1n Relation
15Ul uume DELETE target
ol tareet Aoeulvlunisau

11 DELETE S WHERE STATUS<20
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