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Podatkovne baze

* Shranjevanje in upravljanje velike koli¢ine podatkov

* Podatke lahko predstavimo v obliki relacij
* osnova za poizvedovalne jezike (npr. SQL)
* relacije povezujejo atribute (stolpci) z objekti (vrstice)
* silahko predstavljamo kot 2D tabelo

* Vsak objekt opiSemo z n-terico atributov
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Kljuct

* Relacija je mnozica — vsaka vrstica je unikatna
* Klju¢: minimalna podmnozica atributov, ki enolicno doloca vrstico
» Atribute, ki so del kljuca, podcCrtamo
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Relacija Employees
EMPLOYEES
ID LAasTNAME FIRSTNAME BIRTHDATE PAYRATE HourRsSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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SQL (Structured Query Language)

Upravljanje s podatki

* INSERT INTO relacija
VALUES n-terka;

* UPDATE relacija

SET atributl=vrednostl...

WHERE pogoj;
 DELETE FROM relacija WHERE pogoj;
Poizvedovanje

e SELECT atributi
FROM relacija
WHERE pogoj
ORDER BY atributi ASC|DESC; (privzeto narascajoce)
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Poizvedovanje - primert

SELECT ID, LastName, FirstName,
Birthdate, PayRate, HoursWorked
FROM Employees
WHERE ID =123;

SELECT *
FROM Employees
WHERE ID = 123;

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PaYRATE HoursWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Poizvedovanje - primert

SELECT * SELECT *
FROM Employees FROM Employees
ORDER BY ID; WHERE PayRate > 15.00;
EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HourSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Naloga 9.1

Kaj je rezultat spodnje poizvedbe?

SELECT FirstName
FROM Employees
WHERE LastName = ‘Kay’

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245

165 Honou Morris 6/9/1988 $6.70 53 . ‘
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Naloga 9.1 - resitev

Kaj je rezultat spodnje poizvedbe?

SELECT FirstName
FROM Employees

WHERE LastName = ‘KAY’

Janet
John
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Naloga 9.2

Kaj je rezultat spodnje poizvedbe?

SELECT ID, PayRate

FROM Employees

WHERE LastName = ‘Takasano’;

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Naloga 9.2 - resitev

Kaj je rezultat spodnje poizvedbe?

SELECT ID, PayRate
FROM Employees
WHERE LastName = ‘Takasano’;

ID PayRate
149 §12.35
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Naloga 9.3

Kaj je rezultat spodnje poizvedbe?

SELECT *
FROM Employees
WHERE HoursWorked < 100;

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Naloga 9.3 - resitev

Kaj je rezultat spodnje poizvedbe?

SELECT *
FROM Employees
WHERE HoursWorked < 100;

[») LastName FirstName Birthdate PayRate HoursWorked
116 Kay Janet 3/29/1956 $16.60 94

165 Honou Morris 6/9/1988 S6.70 53
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Povezovanje relacij

» Kadar imamo vec relacij, jih lahko povezemo preko skupnih atributov.
* Relacije povezemo z uporabo tujih kljucev

INSURANCEPOLICIES

> EMPLOYEEID PLANTYPE DATEISSUED
171 B2 10/18/1974
171 C1 6/21/1982
149 B2 8/16/1990
EMPLOYEES 149 A1 5/23/1995
149 Cc2 12/18/1999
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoursWoRl
116 Kay Janet 3/29/1956 $16.60 94 Ker ima vsak zaposleni
123 Perreira Francine 8/15/1987 $ 8.50 185 lahko vec zavarovanj,
149 Takasano Frederick 5/23/1966 $12.35 250 uporabimo dva atributa
171 Kay John 11/17/1954 $17.80 245 za kljuc.
165 Honou Morris 6/9/1988 $6.70 53
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Naloga 9.4

Kaj je rezultat spodnje poizvedbe? (Znak # dovoljuje, da se datum uporabi kot Stevilo.)

SELECT ID, PlanType

FROM Employees, InsurancePolicies
WHERE Birthdate > #1/01/1960#
AND ID = EmployeelD;

EMPLOYEES INSURANCEPOLICIES
ID LasTNAME FIRSTNAME BIRTHDATE PaYRATE HouRsSWORKED EMPLOYEEID PLANTYPE DATEISSUED
116 Kay Janet 3/29/1956 $16.60 94 171 B2 10/18/1974
123 Perreira Francine 8/15/1987 $ 8.50 185 171 C1 6/21/1982
149 Takasano Frederick 5/23/1966 $12.35 250 149 B2 8/16/1990
171 Kay John 11/17/1954 $17.80 245 149 A1 5/23/1995

165 Honou Morris 6/9/1988 $6.70 53 149 C2 12/18/1999
15 .
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Naloga 9.4 - resitev

Kaj je rezultat spodnje poizvedbe? (Znak # dovoljuje, da se datum uporabi kot Stevilo.)

SELECT ID, PlanType

FROM Employees, InsurancePolicies
WHERE Birthdate > #1/01/1960#
AND ID = EmployeelD;

[») PlanType

149 B2
149 Al
149 C2
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Naloga 9.5

Dopolnite sledeco SQL poizvedbo, da vrne mesecni stroSek zavaravonja Fredericka
Takasana; ker je PlanType atribute v dveh relacijah, moramo vkljuciti tudi ime relacije.

Employee InsurancePlans
. ID (PK) Plan Type (PK)
SELECT LastName, FirstName, . L
_— astName Description

FROM Employees, InsurancePlans, InsurancePolicies Jeame MonthlyCost

— PayRate
WHERE LastName e orked
AND ID = EmployeelD

o has used by
AND InsurancePolicies.PlanType = ; |

InsurancePolicies

EmployeelD (FK)
PlanType (FK)

Datelssued
(PK) = primary key
(FK) = foreign key

7 1
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Naloga 9.5 - resitev

Dopolnite sledeco SQL poizvedbo, da vrne mesecni stroSek zavaravonj Fredericka
Takasana; ker je PlanType atribute v dveh relacijah, moramo vkljuciti tudi ime relacije.

SELECT LastName, FirstName, MonthlyCost

FROM Employees, InsurancePlans, InsurancePolicies
WHERE FirstName = Frederick AND LastName = Takasano
AND ID = EmployeelD

AND InsurancePolicies.PlanType = InsurancePlans.PlanType;
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Naloga 9.6

NapiSite poizvedbo, ki vrne imena in priimke vseh zaposlenih, ki imajo zavarovanje tipa B2.

EMPLOYEES INSURANCEPOLICIES
ID LasTNAME FIRSTNAME BIRTHDATE PaYRATE HouRsSWORKED EMPLOYEEID PLANTYPE DATEISSUED
116 Kay Janet 3/29/1956 $16.60 94 171 B2 10/18/1974
123 Perreira Francine 8/15/1987 $ 8.50 185 171 C1 6/21/1982
149 Takasano Frederick 5/23/1966 $12.35 250 149 B2 8/16/1990
171 Kay John 11/17/1954 $17.80 245 149 A1 5/23/1995
165 Honou Morris 6/9/1988 $6.70 53 149 C2 12/18/1999
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Naloga 9.6 - resitev
NapiSite poizvedbo, ki vrne imena in priimke vseh zaposlenih, ki imajo zavarovanje tipa B2.

SELECT FirstName, LastName
FROM Employees, InsurancePlans
WHERE ID = EmployeelD

AND PlanType = B2;
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<?xml version="1.80" encoding="UTF-8"?>
}(DAIJ <note>
<to>»Tove</to>
<tfrom>Jani</ftrom>»

e eXtensible Markup Language

<heading>Reminder</heading>

* 73 shranjevanje Ta prenos pOdatkOV <body>Don't forget me this weekend!</body>
oe . ° o . {fnﬁte}

* razumljiv za ljudi in stroje

* nima informacije o prikazu podatkov

* znacke niso vnaprej dolocene
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XMI. drevo

Drevesna struktura: od korena do listov

Root element:

<hookstore= . ]
<?xml version="1.0" encoding="UTF-8"?>
Parent
child <bookstore>
Atribute: Element: attribute: <book category="cooking">
“lang” =book: “category” <title lang="en"»Everyday Italian</title>
< > <author>Giada De Laurentiis</author>»
| | | | <{year>2005</year>
Element; Element: Element: Element: . ]
<titlas <authors <yEars <prices <price>30.00</price>
t___ F
Siblings </book>
</bookstore>
Teut: Teut, Teuxt, Taut:
Everyday Italian Glada De 2005 30.00
Laurentiis

22
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XML, sintaksa

* opcijsko deklaracija na zaCetku dokumenta  <xnl version="1.0" encoding="UTF-8"?>
XML dokumenti vsebujejo en korenski element

* ostali elementi so znotraj korenskega elementa

* vsi elementi morajo imeti zakljucno oznako

<root>
* razlikuje med malimi in velikimi ¢rkami <child>
. . - . . <subchild>.....</subchild>»
* elementi morajo biti pravilno gnezdeni childs
 vrednosti atributov so v navednicah </root>

1
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Naloga 9.7

NapisSite XML dokument, ki vsebuje podatke o studentih.
Dokument predstavite Se z drevesno sliko.
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Naloga 9.7 - resitev

NapisSite XML dokument, ki vsebuje podatke o studentih.
Dokument predstavite Se z drevesno sliko.

<udelezenci>
<student vpisna="1234567">
<ime>Janez</ime>
<priimek>Novak</ime>
</student>
</udelezenci>
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Naloga 9.8

XML dokument iz prejsnje naloge spremenite tako, da bodo vsi podatki v atributih.
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Naloga 9.8 - resitev

XML dokument iz prejsnje naloge spremenite tako, da bodo vsi podatki v atributih.

<udelezenci>
<student vpisna="1234567" ime= ="Janez" priimek="Novak" />
</udelezenci>
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XMI. shema

e Shema opisuje strukturo XML dokumenta
* Opis formata podatkov

<xs:element name="note">

* Definira elemente in njihove atribute <xs: complexType>
* Privzete vrednosti in mozne vrednosti xsisequence> _
] ) <xs:element name="to" type="xs:string"/>
* Lahko preverimo pravilnost XML dokumenta <xs:element name="from" type="xs:string"/>
° Nekaj podprtlh podatkovnih tipOV: <xs:element name="heading” type="xs:string"/>

. <xs:element name="body" type="xs:string"/>
xs:string i
</xs:sequence>

’ xs:decimal </xs:complexType>
. xs:integer

. xs:boolean </xs:element>

* xs:date

. XS:time
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XMI. shema

* Korenski element vsake sheme je <schema>
* Enostavni elementi vsebujejo samo vrednost

<xs:element name="lastname” type="xs:string"/> <lastname>Refsnes</lastname>
<xs:element name="age" type="xs:integer"/> <age>»36</age>
<xs:element name="dateborn" type="xs:date"/> <dateborn>1970-03-27</dateborn>

* Kompleksni elementi lahko vsebujejo druge elemente ali atribute

<xs:element name="employee">
<xs:complexType>
<{XS:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="age" type="xs:integer"/>
</xs:sequence>
<xs:attribute name="orderid" type="xs:string"” use="required"/>
</xs:complexType>
</xs:element>
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XMI. shema

<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.0org/2001/XMLSchema”

targetNamespace="https://www.w3schools.com"
xmlns="https://www.w3schools.com"

elementFormDefault="qualified">

<xs:element name="note">
<xs:complexType>
<{XS:sequence>
<xs:element name="to" type="xs:string"/>
<xs:element name="from" type="xs:string"/>
<xs:element name="heading"” type="xs:string"/>
<xs:element name="body" type="xs:string"/>»
</Xs:sequence>
</xs:complexType>

</xs:element>

</xs:schema>»
30
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Naloga 9.9

Opisite element, ki ga doloca sledeci del sheme.
NapisSite primer XML dokumenta, ki vsebuje ta element.

<xs:element name="1item" maxOccurs="unbounded"> Privzeta vrednost za
<xs: complexType> maxOccurs in minOccurs je 1!
{Xs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="note" type="xs:string” minOccurs="0"/>
<xs:element name="quantity"” type="xs:positivelnteger"/>»
<xs:element name="price" type="xs:decimal"/>
</xs:sequence>
</xs:complexType>

</%xs:element>
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Naloga 9.9 - resitev

Opisite element, ki ga doloca sledeci del sheme.
Napisite primer XML dokumenta, ki vsebuje ta element.

<item>

Imamo lahko poljubno stevilo elementov <item>, ki je

] . e .. <title>Empire Burlesque</title>
kompleksen element. Sestavljen je iz Stirih elementov:

<note>Special Edition</note>
* title: tipa string <quantity>1</quantity>
* note: tipa string, lahko ga ni <price>10.90</price>

e gquantity: pozitivno celo Stevilo </item>

e price: decimalno Stevilo
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Naloga 9.10

NapiSite XML shemo za XML dokument, ki ste ga ustvarili pri prejsSnjih nalogah.
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Naloga 9.10 - resitev

NapisSite XML shemo za XML dokument, ki ste ga ustvarili pri prejSnjih nalogah.

<schema>
<element name="uydelezenci'>
<complexType>
<sequence>
<element name="student" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="jime" type="string"/>
<element name="priimek" type="string"/>
</sequence>
<attribute name="ypisna" type="integer"/>
</complexType>
</element>
</sequence>
</sequence>
</element>
</schema>
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Dodatna naloga 1

NapiSite poizvedbo, ki iz relacije Employees poisce priimke vseh zaposlenih, ki so opravili med

100 in 200 ur (vklju€ujoce).

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Dodatna naloga 2

NapiSite poizvedbo, ki vrne ime, priimek in placo, urejeno po placi.

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53
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Dodatna naloga 3

NapiSite poizvedbo, ki vrne ime, priimek, ure in tip zavarovanja za vse zaposlene, ki so delali

manj kot 100 ur.

EMPLOYEES INSURANCEPOLICIES
ID LasTNAME FIRSTNAME BIRTHDATE PaYRATE HouRsSWORKED EMPLOYEEID PLANTYPE DATEISSUED
116 Kay Janet 3/29/1956 $16.60 94 171 B2 10/18/1974
123 Perreira Francine 8/15/1987 $ 8.50 185 171 C1 6/21/1982
149 Takasano Frederick 5/23/1966 $12.35 250 149 B2 8/16/1990
171 Kay John 11/17/1954 $17.80 245 149 A1 5/23/1995
165 Honou Morris 6/9/1988 $6.70 53 149 C2 12/18/1999
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Dodatna naloga 4

Ustvarite XML dokument, ki se uporabi za posiljanje podatkov iz relacije Empleyees.

Napisite XML shemo, ki preverja pravilnost takih XML dokumentowv.

EMPLOYEES
ID LASTNAME FIRSTNAME BIRTHDATE PAYRATE HoUrRSWORKED
116 Kay Janet 3/29/1956 $16.60 94
123 Perreira Francine 8/15/1987 $ 8.50 185
149 Takasano Frederick 5/23/1966 $12.35 250
171 Kay John 11/17/1954 $17.80 245
165 Honou Morris 6/9/1988 $6.70 53




