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— Data structure
— Data manipulation (operation)
— Data integrity (constrains)
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Relations

Jd Table

@ A concrete representation of an abstract object (i.e, relation)
@ Easy to use and easy to understand

@ Distinct attribute name
4 Several attributes from the same domain
4 Distinct role name common domain name

— Attribute 0| S2 =53 23
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Formal Relational Terms

d Relation
@ table

@ Tuple

@ row of a table

@ Attribute

4 column of a table

@ Cardinality

% number of tuples

@ Degree

4 number of attributes
@ Primary key

Odcd JHOt

Primary key

Relatian

% unique identifier for the table
@ Domain
4 a pool of values for an attribute
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INTEGER

CHAR(10)

INTEGER

CHAR(6)

DSNO

NAME

DYEAR
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Domains

@ Atomic (V& &2 HH2))
The smallest semantic unit of data (=scalar value)

- HEZRE
Non decomposable (— lose meaning) o e
@ Domain (2 attribute) L= U2

A named set of scalar values, all of the same type
OHECIREI FeE == A= dt(value) =2 & &
A pool of values (the actual values appearing in attributes)

1. simple domains = simple attributes
— Domains of scalar values

- Lo OjERIRE /AN

2. composite domains = composite attributes

— A combination of simple domains ety
— =8 HECIRE : =&t 525t
oL, Y = < E 2> 28

— Attribute f= 2|0l & otLt2] EHPl= FZotH 2M 8lS

a miaagammqm

natituie of Technology

o|ol9

=SS A —
ToE &= U=

22| &0l
(=[]
Unnormalized
relation
(Bl ™3t
2y ol&)


http://www.kumoh.ac.kr/index.html

Domains

@ Significance of domains
Domains contain comparisons

(ex)

SELECT P.*, SP.*
FROM P, SP
WHERE P.P#=S5P.P#;

SELECT P.*, SP.*
FROM P, SP
WHERE P.WEIGHT =SP.QTY

defined on the same domain
make sense

defined on different domains
do not make sense

Prevent users from making silly mistakes — inform the user

P Kit=ezezuno

Kumah National Instituie of Technology



http://www.kumoh.ac.kr/index.html

Attribute

@ Attribute name (vs domain name)
Y ESOIQIC 0ISS JHE MBS 25 21, HE 0|SE2 AIBE £5 US
olojo] SHI0] La0IE0A SE6tD U= AEO 0222 XX (SNAME)
CREATE DOMAIN NAME CHAR(20);
CREATE TABLE S

(St CHAR(5) NOT NULL,
SNAME  DOMAIN (NAME) NOT NULL,
CITY CHAR(15) NOT NULL,

PRIMARY KEY (S#));

@ Composite domain
A combination of simple domains

CREATE DOMAIN MONTH CHAR(2);

CREATE DOMAIN DAY CHAR(2);

CREATE DOMAIN YEAR CHAR(2):

CREATE DOMAIN DATE (MONTH DOMAIN (MONTH),
DAY DOMAIN (DAY),
YEAR DOMAIN (YEAR));
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DCL DOMAIN DSNO INTEGER;
DCL DOMAIN NAME CHAR(10);
DCL DOMAIN DYEAR INTEGER;
DCL DOMAIN DEPT CHAR(6);
DCL RELATION STUDENT

(Sno DOMAIN DSNO,
Sname DOMAIN  NAME,
Year DOMAIN DYEAR,
Dept DOMAIN DEPT);

@ SO YAIDL A42FE 23|0] 4 STUDENTO| Ho

DCL RELATION STUDENT

(Sno INTEGER,
Sname CHAR(10),
Year INTEGER,
Dept CHAR(6));
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Relations

@ A relation (R) on domains Dy, D,, ..., D,, (n =degree)
Heading : (relation) schema, scheme, intension
— A fixed set of attribute — domain pairs (AD-pair)

1(A1:Dy), (A2Dy), ..., (A1 Dy) }

where A;’s must all be distinct
»  {(Sno:DSNO), (Sname:NAME), (Year:DYEAR), (Dept:DEPT) }

Body : (relation) instance, state, extension

— A time-varying set of tuples, where
each tuple : a set of attribute—value pairs (AV-pair)
{(A;:Vi), (A Vy), ..., (AVin) }i=1, ..., m(m = cardinality)

»  {(Sno:100), (Sname Lt # ), (Year:4), (Dept: & FE) },
{ (Sn0:200), (Sname: 0| & =), (Year:3), (Dept: & J|) },

M
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2 dlolE AUAE A (Relation Instance)

@ 2 d0l& 2 A (relation extension)O| 2t 1 & &
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Relations

=2

@ Properties of relations

There are no duplicate tuples
— Relation body is a mathematical set
— There is always a primary key
Tuples are unordered (top to bottom)
— Relation body is a mathematical set
Attributes are unordered (left to right)
— Relation heading is defined as a set
— Attributes : always referenced by name, never by position
All attribute values are atomic
— All underlying domains are simple in turn
— Relations do not contain repeating groups (normalized relation)
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L

cdlOl&2 |4 (2)

iv. (HECIREZS & AHE
@ OHECIFE gt = A Xt 3t (atomic value)

- =2HOR 28 2ot

© &3 £d0l& (normalized relation)
- &8 A 2082 2ol &3t

@9 2t(null value) = & Xt 2t
— unknown, inapplicable

@ Toel

C

A
- I'I

F

s TS L —

17



http://www.kumoh.ac.kr/index.html

21 y0l4 2 "
2! 2| 0| & 2] Normalization
% % 1 Degree % % De:géee
(ENROL1) Y. (ENROL)
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100 412 A
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E4l2 A 300 C312 A
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312 A 400 C413 B
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Relations

@ Kinds of relations
1. base relations (real relations)
— A named, autonomous relation (direct part of the database) e
2. view (virtual relations)
— A named, derived relation (purely by its definition)
3. snapshots

— A named, derived relation
— Real, not virtual

CREATE SNAPSHOT SC
AS SELECT S#, CITY
FROM S
REFRESH EVERY DAY;

a m_ﬁaaeammqm 19
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Relations (cont’d)

@ Kinds of relations (cont’d)

4. query results
— The final output relation resulting from a query —
— No persistent existence within the database ol
5. intermediate results
— Results from some relational expression that is nested within some larger
— No persistent existence within the database

SELECT DISTINCT S.CITY

FROM S

WHERE S.S# IN (SELECT SP.S#
FROM SP
WHERE SP.P# = ‘P2’);

6. temporary relations
— A named relation that is automatically destroyed at some appropriate time

S
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Kitl
Relational Databases
@ Relational database i
A database that Is perceived by the user as a collection of time-varying,
normalized relations of assorted degrees 012421
Correspondences to file system ey
— Relation : file

— Tuple : record (occurrence)
— Attribute : field (type)

Major features of relational files (vs. traditional files)
— 1. each “file” contains only one record type
— 2. the fields have no particular order, left to right
— 3. the records have no particular order, top to bottom
— 4. every field is single-valued

— 5. the records have a unique identifier field or field combination called the
primary key

P Kit=ezesuaoa 21
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Example

@ CH=r(University) 2t H Gl Ol & 8l 0] A

i I =)
(STUDENT) 100 Lt 4 o 4 2| =g
200 0] & = 3 FI|
300 X Il B 1 2
400 9 4 22
500 gt & st 2 Atz

R e

(COURSE)

C123 =Y 3 a3 =H Z28=
C312 s AE 3 a=H g
C324 St X 3 a=H Ol &
C413 CIOIEf Bl O A 3 a=H olg=z
E412 gt & A 3 &Kl ES&
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Example (cont’d)

@ CHsH(University) £t Hl Gl Ol & Bl O] 2 (cont’d)

==
S/

100 C413 A 90 95
(ENROL) 100 E412 A 95 95
200 C123 B 85 80
300 C312 A 90 95
300 C324 C 75 75
300 C413 A 95 90
400 C312 A 90 95
400 C324 A 95 90
400 C413 B 80 85
400 E412 C 65 75
500 C312 B 85 80
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