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@ 2 OlOolEe 22 (relational data model) 2
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— Data structure
— Data manipulation (operation)
— Data integrity (constrains)
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= 2tH U0l 222 &Z(tuple)
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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
@ Several attributes from the same domain
@ Distinct role name common domain name

— Attribute 0| S 2 ==&/ H otE
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Formal Relational Terms

d Relation
@ table
a Tuple o2 It NAME STATUS
D0iAl 2
4@ row of a table e . . ' . o
a AttrlbUte Primary key \
4@ column of a table \g —
(_ s= b\l- \E SA yb CiTY ]
@ Cardinality NN E
@ number of tuples “ﬁ g 23 o _.,;jpjj ; K
a D ' ; S-f l Clark _:T w: an ! // | ‘?
egree | S5 | Adams 30| Athens & | :
| | | B

@ number of attributes
@ Primary key

@ unique identifier for the table
@ Domain

@ a pool of values for an attribute
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Domains

@ Atomic (JtE & R
The smallest semantic unit of data (=scalar value)

OHECIRE
Non decomposable (— lose meaning) o e
@ Domain (2 attribute) L5 US

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

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

ool9

_____
ZoE = A=

gt2 Z &0l

=[]
- LU ERE AN Jnnomalized
2. composite domains = composite attributes Sl
— A combination of simple domains o
L =5 fERIRE 2 52517

oL B, Y = LRh<ol 2>
— Attribute g = 2|0/ af otLt2 HR= F=SotH 24X 8lS
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Domains

@ Significance of domains
Domains contain comparisons

(ex)

SELECT P.*, SP.*
FROM P, SP
WHERE P.P#=SP.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
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Attribute

@ Attribute name (vs. domain name)
NS COQIC 0152 IUZE MBS +5 U, U 0|2 A2 45 US
o10/o] SH0I0] L0l ANIA 25D U 2ol 0IBOS X x (SNAME)
CREATE DOMAIN NAME CHAR(20);

CREATE TABLE S
(S 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));

a k[t 3BEBMUU
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21014 5HAY(STUDENT)S| X o

—

DCL OOMAIN DSNO INTEGER;
DCL DOMAIN NAME CHAR(10);
DCL ODOOMAIN DYEAR INTEGER;
DCL DOMAIN DEPT CHAR(6);
DCL RELATION STUDENT

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

@ SOIQ! BAHIDL Mt 2

Het=l 2 d/0/E STUDENTS| & 2

DCL RELATION STUDENT

(Sno INTEGER,
Sname CHAR(10),
Year INTEGER,
Dept CHAR(8));

2B
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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
{(A;:D,), (A,:D,), ..., (A,:D,) }
where A;’s must all be distinct
Body : (relation) instance, state, extension
— A time-varying set of tuples, where
each tuple : a set of attribute—value pairs
{(A: Vi), (A Vy), ..., (A:Vn) } i=1, ..., m (m = cardinality)

P Kit=ezezanoa i
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2dlol&d A2 (Relation Scheme)

@ 2dI0l& LHE (relation intension) &== 01 & A I 02}
e g
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=1 A (Relation Instance)
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Relations

=R

@ 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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Kumah Mational Institule of Technology


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

i . EE29 Ka4
22018 = N2 12 SES2 "Fa
. F22 =84
2a0]M: ZAN Y ESEZSo mE
HOIZ: RRIE NS

. OHECIRES E=AN4
212)0|8 A2 L, HERIRE SO "E &

£ =2 : <attr:value>®& 2| &gt

a Idt %a=eammmm 16


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

v

|

dlOl&82 =4 (2)

iv. HECIRES XA
@ HECIRE 3t = & X 3t (atomic value)
L =2NOZ 26 EOts
@ 873 2y 014 (normalized relation)

=
et Edi0[d=2 Zolz =t

@ < 2t (null value) = & Xt gt
— unknown, inapplicable
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= [0 Palsd izati
2! &1 0] & 2] Normalization
521 Degree %3 De:géee
(ENROL1) . (ENROL)
100 C413 A
100 412 A
100 C413 A 200 C123 B
E4l2 i 300 C312 A
200 ci23 B 300 C324 C
C312 A 300 C413 A
300 C324 C
400 C312 A
C413 A 400 C324 A
C312 A 400 C413 8
400 324 A 400 412 c
Cats 5 500 C312 B
412 C
>0 ek E (b) B 2a[0l&
(@ BIZ 7 ZA0IE 2ol
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Relations

@ Kinds of relations
1. base relations (real relations)
— A named, autonomous relation (direct part of the database)
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;

P Kit=ezezanoa 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
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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kit
Relational Databases
@ Relational database oz o1
A database that Is perceived by the user as a collection of time-varying,
normalized relations of assorted degrees CERE
Correspondences to file system
— 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=ezezanoa 1
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Example

@ O = (University) 2t Al Ol Ol & HI O] A

—_/ O
(STUDENT) 100 L& o 4 2
200 O & = 3 & 0|
300 X Il Ef 1 2R
400 9 4 2z
500 o= 3 2 ArD

R R

(COURSE)

C123 T2HY 3 Ehad= ad8=
C312 s 2 3 Ehad= g
C324 st 2 3 ks Ol &
C413 ClOIE HI Ol & 3 Z=H olg=
E412 gt & A 3 & Xt g4

(+ J78 [ E—

Kumah Mational Instituie of Technology



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

Example (cont’d)

@ CH=H(University) <t Hl Gl Ol & 81 Ol & (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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