Poloformalne metody -

mapovanie reality

Entitno-relacny model
Binarny model

NIAM

Sémanticky model

O — O model

UML - diagram tried

Graficka reprezentacia
vizualizacia

Sietovy model - Bachmanovée diagramy
Automatické navrhovadla (designer2000,

access, studio, ... )
HIT
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Entitno relacny (ERA) model

Entita daného typu sa nemusi

typ entity 1 o { O vyskytovat vo vztahu A

. 7 L 4 KaZda entita daného typu sa

] musi vyskytnut’ vo vztahu A

@}
Entita daného typu sa moze
) . 1 vyskytovat' vo vztahu A najviac raz
! b= { n Bez ohraniceni na pocet vyskytov
: entity daneho typu vo vztahu A

typ entity 2 V e
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Vzt'ah generalizacie - is a

typ entity 1

typ entity 2

Atributy -

Typ entity 2 je Specialnym pripadom
typu entity 1.

e dedenie atributov
e discriminated union
e nulové hodnoty

vpisuju sa do typov entit

oznacenie klI'Ucov (a cudzich kl'déov)
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Ternarne a n-arne vztahy

typ entity 1 ¥ vztah A o typ entity 2

m,n

typ entity 3

Problém ohraniceni poctu vyskytov
e objektifikacia binarneho vztahu y'N
e urcenie funkcnej zavislosti
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Binarny model - NIAM

e slovny popis

e graficka reprezentacia

Pojmy: e Typ

e Populacia
e Vyskyt (occurrence)

Lexikalne (LOT) a nelexikalne typy objektov (NOLOT)

Typy vztahov:
e J[dea - mec
e Bridge - med

e Phrase - mecd

zi nelexikalnymi typmi objektov
zi nelexikalnym a lexikalnym objektom
zi lexikalnymi objektami
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Graficka notacia

Q Nelexikalny typ objektu

Lexikalny typ objektu
Podtyp (is a)

— R, R, [ Idea alebo bridge

Podmienky - constraints

Nad menom role, znamena ze tato rola
doseoaenasaeas > jednoznacne urcuje druhu rolu vo vtahu
5 surjekcia (totalita)
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Podmienky - constraints

(x) -~ Disjunktnost’ (vylu¢enie) medzi podtypmi
. (uw .~ Jednoznacné urcenie vyskytu
e (kombinacie)
@) - Inklizia medzi populaciami roli

@ Rovnost’ populacii roli

\4
\4

S_——--
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O — O model

class: Studenti (
attribute string meno;
attribute integer rodné_Ccislo;
attribute Struct(den, mesiac, rok) Datum_narodenia;
association Set(Prednasky) zapisal_si
inverse Prednasky :: maju_zapisané )

V oblasti navrhu objektovy model zodpoveda UML diagramu
tried. Je podobny binarnemu modelu.

Navyse je detailnejsi umoznuje podrobne popisat’ typy
atributov. Pouziva konstruktory typov (Set - mnozina, bag —
multimnozina, struct — record, list —zoznam, array — pole,

).
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UML — diagram tried

Class = entity set /Nézov A
atribut_1
atribdt_n
@etédy %
SQL:

Create table Nazov (atribut_1 domain_1,

atribut_n domain_n);

Je dobrou paxou nepouzivat’ SQL datové typy ako doméeny
atributov v prikaze create table, ale najprv si vytvorit’
vlastné datoveé typy prikazom Create domain ! (SQL 99)
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SQL — create domain

CREATE DOMAIN name [AS] data type

| DEFAULT expression |

[ constraint | ... ]]

where constraint is:

[ CONSTRAINT constraint_name ]

{ NOT NULL | NULL | CHECK (expression) }

navrhovanie databaz
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Syntax SQL — create table

CREATE [ [ GLOBAL | LOCAL | { TEMPORARY | TEMP } |
TABLE fable _name (

{ column_name data type [ DEFAULT default_expr ]

' column_constraint | ... ] ]

table constraint
LIKE parent table [ { INCLUDING | EXCLUDING }
DEFAULTS ]}, ... ]

)

INHERITS ( parent table [, ...]1) ]

 WITH OIDS | WITHOUT OIDS |

 ON COMMIT { PRESERVE ROWS | DELETE ROWS | DROP

y]

OIDS je synonymum pre surrogate primary key.

navrhovanie databaz 11



Syntax SQL — podmienky na stipce

[ CONSTRAINT constraint_name ]

{ NOT NULL | NULL | UNIQUE | PRIMARY KEY |
CHECK (expression) |

REFERENCES reftable [ ( refcolumn )] [ MATCH FULL |
MATCH PARTIAL | MATCH SIMPLE ]

[ ON DELETE action ][ ON UPDATE action ]}

| DEFERRABLE | NOT DEFERRABLE ] [ INITIALLY
DEFERRED | INITIALLY IMMEDIATE |

action :: =
NO ACTION | SET NULL | SET DEFAULT | CASCADE
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Vzt'ahy — associations

Trieda 1 N Trieda 2 A
i vztah » | |
< opacny
NS / . /
ike N Ak na jednej strane su hodnoty 0..1 ide

jleN={0} U {x} © funkcnu za,\/l_slos,t (mec,IZ|_ ki uc,aml).
1..x znamena inkluznu zavislost.

1..1 je vhodné mysliet’ na referencnu
integritu.
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Syntax SQL — podmienky na tabul'ky

[ CONSTRAINT constraint_name ]

{ UNIQUE ( column _name [, ... ]) |

PRIMARY KEY ( column _name [, ... ]) |

CHECK ( expression ) |

FOREIGN KEY ( column_name |, ... ] ) REFERENCES
reftable [ ( refcolumn |, ...]) ]

MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ]
 ON DELETE action ] [ ON UPDATE action
DEFERRABLE | NOT DEFERRABLE ] [ INITIALLY
DEFERRED | INITIALLY IMMEDIATE |

action :: =
NO ACTION | SET NULL | SET DEFAULT | CASCADE
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Podtriedy — Specializacia, generalizacia

/Podtrieda 1 h

— atributy 1
/Trieda \
oSN & b /
SpolocnNne
algribﬂty < _
1, v2
_ W Wi, v "Podtrieda 2
v1: complete / incomplete atributy 2
v2: disjoint / overlapin
joint / ping N >

Samostatné tabul'ky, s rovhakym
primarnym kl'tiCom
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Priklad

: Vyucujuci
8 PhD Studenti h cvidenic
meno
priezvisko <
datum_narodenia incomplete, ( Vyskumni
L ) overlaping t grant
SQL:

create table PhD_studenti ( ids, meno, priezvisko, datum_narodenia,
constraint primary key (ids));
create table Vyucujuci (ids, cvicenie,
constraint primary key (ids), check (exists
(select * from PhD_studenti P where P.ids = ids);
create table Vyskumni (ids, grant,
constraint primary key(ids), check (exists
(select * from PhD_studenti P where P.ids = ids));

navrhovanie databaz
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Kusovnik — aggregation, composition

/Celok

h /Komponenty\

atributy celku <> atributy

A&

/ \ /

System

systemName
ipAddress
location
cpuMfgrModel
cpuSN
monitorModel
monitorSN
printerModel
printerSN

<------ incorrect model (repeated component attribute)
improved model :

System is composed of b Component
systemName - T compType
ipAddress " " | compMfgr
location compModel

compSN
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,IV

Primarny kl't

e Vybrat z predmetn;'/ch (externych) kI’L’JEov

-----

db-systémom

e Substitute PK — jeden atribut (obvykle skratka) napr.
trojpismenove oznacenie letisk

Vyber PK treba starostlivo zvazit'. Casto je vhodné pouzit
surogat, aj ked’ prirodzeny externy kl'UcC existuje. Dovod:
db neumoznuje modifikovat’ primarny kl'UC.

Priklad nevhodného externého primarneho kl'tica je napr.
rodné cislo, ps¢, ... .
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Zakladné konstrukcie I

ER-model Siet'ovy Relacny
oddelenie oddelenie .
11 Oddelenie( CisOdd, ... )
< Zamestnanci(IdZam, CisOdd, ... )
0, n v
Zzamestnanec Zzamestnanec

Binarny model

A
\ 4

Oddelenie zamestnava | pracuje v zamestnanec
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Zakladné konstrukcie II

ER-model Sietovy Relacny
oddelenic oddelenie(CisOdd, IdSéfa, ...)
1,1 oddelenic E_xistencia samog.tatnv;’/,ch t_ypov
<> viet pre oddelenie a $éfa je
1,1 mozna, ale nie nutna.
zamestnanec Record type

oddelenie(CisOdd, 1dSéfa, ...)
Binarny model

A

[
>

P
|

\4

Oddelenie | je vedené vedie
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Ternarne vztahy I

ER-model
0, n 0, n :
zamestnanec projekt
1,1
uloha
Binarny model
Zam rieSi  |je rieSend™—~H__

(W

4—»

Relacny model

zamestnanci(ldZam, ... )
projekty(CisProj, ...)

ulohy(IdZam, CisProj, ..

)

Siet'ovy model

@ obsahuje je cast’ Rag

Zzamestnanec

projekt

navrhovanie databaz
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Ternarne vztahy I — UML, SQL

( Zamestnanec Projekt |

meno 0..00 | 0.0 " nazov
priezvisko grant
N
1.1
/Uloha A

SQL:
create table Zamestnanec(idz, meno, priezvisko, ...,

primary key (idz));

create table Projek(Cp, meno, priezvisko,

constraint primary key (Cp));

create table Uloha(idz, &p, primary key(idz, &p),

foreign key idz references Zamestnanec, on delete cascade
foreign key (Cp) references Projekt);
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Ternarne vztahy II

ER-model navstevuje

; 0, n 0, n >
student prednaska
0,n

Skol v
e Relacny model
o Student(RodCis, ... )
Binarny model prednaska(nazov, ...)
@ skola(ICQ, ...) .
navstevuje(nazov, RodCis, 1CO)
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Ternarne vztahy II — UML

Student WO--OO 0..00 (Prednééka

0..00 0..00

Navstevuje

Umenie navrhu:
Vonkajsi trojuhol'nik
Vam hovoria, vnutro
musite objavit.
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Ternarne vztahy II — SQL

Create table Student (r&, meno, priezvisko, ...,
primary key(rc));

create table Prednaska ( nazov, ...,
primary key(nazov));

create table Skola ( ICO, .

primary key(ICO));

create table Navstevuje (r&, nazov, ICO,
constraints primary key(rc,nazov),
foreign key (r¢) references Student,
foreign key (nazov) references Prednaska,
foreign key (ICO) references Skola);
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Navrhové vzory

e Je vhodneé zbierat dobré rieSenia typickych
situacii.
e Zdroje
— literatura
— skusenosti
— reverzne inzinierstvo fungujucich systémov

e Bez velkych skusenosti je tazke rozoznat), Ci je
to hiboky poznatok, alebo skostnatena
byrokracia.
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Zakaznik, objednavka, vyrobok

Customer

cFirstName
cLastName
cPhone
cStreet
cZipCode

1.1

places b

05(—

Order 0.% contains p 1 * Product

orderDate UPC

soldBy prodName

/total — mfgr

OrderLine model

quantity unitListPrice
unitSalePrice unitsinStock
/subtotal

navrhovanie databaz
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A\VA IV 4

Vypozicky v kniznici

Loan checks out ¥ BookOnShelf
Customer : 0.* I
‘ makes » dateTimeOut copyNmbr

custFirstName 11 0. scannerlD

custLastName - _ dateDue

custPhone dateReturned Catalogkntry
CallNmbr
title
pubDate
publisher
ISBN

represents b
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Séfovska hierarchia

Nespravny navrh:

Spravny navrh:

Employee Manager
firstName . {supervises 0.1] firstName
lastName lastName
phone phone
jobTitle jobTitle
payGrade payGrade

Employee

firstName 0.1

4 is supervised by

lastName
phone
jobTitle

payGrade 0-

4 supervises

manager: Employee

navrhovanie databaz
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Preklad grafickej notacie do relacného
modelu a SQL

-----

Mnoziny entit, triedy prekladame priamo na relacie,

tabul'ky

— problém je vol'ba primarneho kl'ica (automatické
systémy uprednostnuju surogatny pk)

— ostatné podmienky je potrebné zadavat’
interaktivne

Vt'ahy sa prekladaju binarnymi relaciami, kl't¢ su oba

atributy v pripade (many to many) inak je na strane

one.

e V pripade may to one vztahu mozno binarnu relaciu

nahradit’ importovanim cudzieho kl'iCa do podriadenej
relacie
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