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BO mon Hé théng thong tin

Vién Céng nghé thong tin va Truyén thong
Dai hoc Bach Khoa Ha Noi

NoOi dung

O Gidi thiéu

O Céac kiéu dcn gian
O Céac kiéu phurc tap
0O Kiéu dir liéu

1. Gidi thiéu

O La mot giadi phap thay thé cho DTD

O M6t XML Schema moé ta cadu trdc mot tai
liéu XML

O Ngbn ngir luge d6 XML dugc biét dén la
XML Schema Definition (XSD)

O M6t luge d6 XML

B dinh nghia cac phan t c6 thé xuat hién trong
tai liéu.
dinh nghia cac thudc tinh c6 thé xuét hién
trong tai liéu.
dinh nghia phéan tr con
dinh nghia th( tu cac phan tr con
dinh nghia s6 lugng cac phan tr con
dinh nghia mot phan tir [a réng hay chira text
dinh nghia kiéu di liéu cho phan ti/thudc tinh
dinrtl nghia gia tri mac dinh cho phan tir/thudc
tin

XML Schema ho trg cac kiéu dif liéu

O XML Schema la mot su thay thé cho
DTD?
® D& md rong
B Giau tinh biéu dat hon DTD
B Dugc viét trong XML
® HO trg cac kiéu dif liéu
B HO trg cdc khong gian tén
O La khuyén cao cua W3C

O Mét trong nhitng diém manh ctia XML
Schema la ho trg cac kiéu dit liéu
B mo ta ndi dung tai liéu dugc phép
B hdgp thirc héa tinh ddng dan caa dir liéu
B |am viéc vai dif liéu cia moét CSDL
B xac dinh cac khia canh dir liéu (cac gidi
han)
xac dinh cdc mau dit liéu (format dir liéu)
chuyén d6i dit liéu gitra cac kiéu dif liéu
khac nhau
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XML Schema sur dung cu phap XML

O Lugc d6 XML dugc viét trong XML
O Lgi ich:
B Khong phai hoc ngén ngt mai
B C6 thé& soan thao file schema béng bd soan
thao XML

B C6 thé sir dung XML parser d€ parse file
schema

B C6 thé thao tac ludc d6 véi XML DOM
B C6 thé& chuyén d&i ludc db vai XSLT

XML Schema truyén dit liéu thGng nhat

O Ki€u ngay "03-02-2013"
® 03 Feb 2013
B 02 March 2013
O Théng nhét bén gui va bén nhan
B <date type="date">2013-02-03</date>
B Kiéu dif liéu date yéu cau dinh dang yyyy-
mm-dd

Lugc d6 XML cé thé mé rong

O Vi dudc viét trong XML nén c6 thé mé
rong
O V&i mét dinh nghia ludc d6 c6 thé méd
rong, ching ta cé thé:
B Tai sir dung lugc do trong cac lugc do khac
B Tao ra ki€u dir liéu riéng dan xudt tir ki€u
chuan

B Tham chi€u nhiéu lugc d6 trong cung tai
liéu

Dang chuén thdi chua du!

O Tai liéu XML dang chudn tuén theo luét
cu phap XML

O Dang chudn van c6 thé chira 16i va cé
thé gdy hdu qua nghiém trong.

Mot vi du

O Quan sat lai file note.xml

<?xml version="1.0"?>
<note>
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>

O Quan sat lai file note.dtd

<!ELEMENT note (to, from, heading, body)>
<!ELEMENT to (#PCDATA)>

<!ELEMENT from (#PCDATA)>

<!ELEMENT heading (#PCDATA)>
<!ELEMENT body (#PCDATA)>

Mot vi du

O File note.xsd

<?xml version="1.0"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://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>
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Mot vi du

O Tai liéu XML cé mot tham chiéu t6i DTD

<?xml version="1.0"?>

<!DOCTYPE note SYSTEM
"http://www.w3schools.com/dtd/note.dtd" >

<note>
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>

Mot vi du

O Tai liéu XML cé mot tham chiéu t&i XSD
<?xml version="1.0"?>

http://www.w3schools.com"
ttp://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://www.w3schools.com note.xsd">
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>

Phan t&r <schema>

O La phan t&r g6c ctia moi luge do XML
O Cb thé& chira mot sd thudc tinh

<?xml version="1.0"?>

<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
espace="http://www.w3schools.com"

xmlns="http://www.w3schools.com"
elementFormDefault="qualified">

</xs:schema>

O Doan xmins:xs=http://www.w3.0rg/2001/XMLSchema
chi ra réng cac phan ti va kiéu dit liéu s
dung trong ludgc d6 1ay tir khéng gian tén
http://www.w3.0rg/2001/XMLSchema

(ching nén gan kém tén xs)

O targetNamespace=http://www.w3schools.com
chi ra rang cac phan t xac dinh bdi lugc
d6 nay (note, to, from, heading, body) ldy
tlr khéng gian tén http://www.w3schools.com

O xmlins=http://www.w3schools.com :
khéng gian tén mac dinh

O Tham khao téi mot lugc d6 trong tai liéu XML:

<?xml version="1.0"?>

<note xmIns="http://www.w3schools.com"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.w3schools.com note.xsd" >

<to>Tove</to>

<from>Jani</from>
<heading>Reminder</heading>

<body>Don't forget me this weekend!</body>
</note>

2. Céc kiéu dan gian

O Phan tor XSD
O Thubc tinh XSD
O Gidi han XSD
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2.1. Phan to don gian XSD

O Phan tir don gian la phan tu chi chira
text, khdng chira phan t hay thudc
tinh khac.

O Text c6 thé Ia nhiéu ki€u khac nhau:
boolean, string, date,...

Cua phap dinh nghia phéan tir don gian

O <xs:element name="xxx"
type="yyy"/>
B xxx la tén phan tu
B yyy la ki€u di liéu cia phan t
O M6t s6 ki€u thdng dung
B xs:string
xs:decimal
xs:integer
xs:boolean
xs:date
xs:time

20

Vi du

<lastname>Refsnes</lastname>
<age>36</age>
<dateborn>1970-03-27</dateborn>

<xs:element name="lastname" type="xs:string"/>
<xs:element name="age" type="xs:integer"/>
<xs:element name="dateborn" type="xs:date"/>

Gia tri cua cac phan tur don gian

21

O Gia tri mac dinh

| <xs:element name="color" type="xs:string" default="red"/> |

O Gia tri gan san

| <xs:element name="color" type="xs:string" fixed="red"/> |

22

2.2. Thudc tinh XSD

O Néu mot phan tl:l’,C(') cac thudc tinh, thi
phan tir dé cé kiéu phurc tap.
O Cu phéap dinh nghia thudc tinh

| <xs:attribute name="xxx" type="yyy"/> |

O Mot s6 ki€u théng dung
B xs:string

xs:decimal

xs:integer

xs:boolean

xs:date

Vi du

— W xs:itime

23

| <lastname lang="EN">Smith</lastname> |

| <xs:attribute name="lang" type="xs:string"/> |

24
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O Gia tri méc dinh va gid tri gan san

| <xs:attribute name="lang" type="xs:string" default="EN"/> |

| <xs:attribute name="lang" type="xs:string" fixed="EN"/> |

O M3c dinh, thudc tinh 1a tuy chon. D& chi
ra la thubc tinh bat budc, viét nhu sau:

| <xs:attribute name="lang" type="xs:string" use="required"/> |

25

2.3. Cac rang budc trén gia tri

O Gidi han trén cac gia tri
B gia tri <0 hodc >120

<xs:element name="age">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="120"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

26

O Gidi han trén tap cac gia tri
B cac gia tri c6 thé chdp nhan: Audi, Golf, BMW
<xs:element name="car">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Audi"/>
<xs:enumeration value="Golf"/>
<xs:enumeration value="BMW"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

<xs:element name="car" type="carType"/>
<xs:simpleType name="carType" >
<xs:restriction base="xs:string">
<xs:enumeration value="Audi"/>
<xs:enumeration value="Golf"/>
<xs:enumeration value="BMW"/>
</xs:restriction>
</xs:simpleType>

27

O Rang budc trén mot chudi gid tri
O Vi du:
B phan t tén la letter chi nhan gia trila 1 ki tw
thudng a-z

<xs:element name="letter">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[a-z]"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

28

<xs:element name="initials">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[A-Z][A-Z][A-Z]"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

B phan to
initials chi
chdp nhén
gid tri la 3 ki
tu hoa tir A-Z

B phan tu

initials chi
chap nhén
gid tri la 3 ki
tu hoa hoac
thudng tir a-
z hodac A-Z

<xs:element name="initials">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[a-zA-Z][a-zA-Z][a-zA-Z]"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

29

<xs:element name="choice">
<xs:simpleType>

<xs:restriction base="xs:string">
<xs:patter W
</xs:restrictio

</xs:simpleType>
</xs:element>

<xs:element name="prodid">
<xs:simpleType>
<xs:restriction base="xs:intege
<xs:pattern valug="[{0-9][0-9][0-9][0-9][0-9]"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

30
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<xs:element name="letter">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="([a-z])*"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

<xs:element name="gender">
<xs:simpleType>
Cé6 khong hodc nhiéu <xs:restriction base="xs:string">
ki ty thudng a-z <xs:pattern value="male|female"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

Chi nhan gia tri
male hodc
female

<xs:element name="letter"> <xs:element name="password"> Chi nhan gia tri
<xs:simpleType> C6é mét hodc nhidu <xs:simpleType> chinh xac 1a 8
<xs:restriction base="xs:string"> cap ki tu: ki tu <xs:restriction base="xs:string"> \kl’ tw
<xs:pattern value="([a-z][A-Z])+"/> thu’Bng dL’]’ng trude <xs:pattern value="[a-zA-Z0-9]{8}"/> 7 thudng/hoa/
</xs:restriction> Ki tu hoa </xs:restriction> chir s6
</xs:simpleType> i </xs:simpleType>
</xs:element> j </xs:element>
31 32
\ n 4 9
Rang buodc ki tu trang
<xs:element name="address"> <xs:element name="address">
<xs:simpleType> Gia tri dugc thiét 1ap Pt W
<xs:restriction base="xs:string"> | 13 "preserve”. <x.s,'res‘,)tric\t/i£<)3n (S
<xs:whiteSpace value="preserve"/> BO6 xUf ly XML s& oo - 9>
e i Yt (59 575 i <xs..wh|t§5_pace value="collapse"/>
</xs:simpleType> tu tréng ndo </x_s._restr|ct|on>
) - </xs:simpleType>
</xs:element> <l

<xs:element name="address">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:whiteSpace value="replace"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

BO xUr ly XML sé thay line feeds,
tabs, spaces, carriage returns bdng
spaces; leading and trailing spaces
dugc loai bo; nhiéu spaces sé thu
gon lai 1 space

A

BO xUr ly XML s€ thay thé
ki tu trdng (line feeds,
tabs, spaces, carriage

return) bdng spaces

33 34

Gidi han chiéu dai Téng hop céc gidi han kiéu dir liéu

O DE& gidi han chiéu dai gia tri cia phan tr, st dung
rang budc length, maxLength, minLength

Rang buéc

<xs:element name="password">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:length value="8"/>
<7){:SSIII:§S[')t|2'(|E:IIp°:>> | length | Xac dinh 6 ludng chinh xéc cic ki tu hodic cac khoan
</xs:element> : -muc dude phep (>70)
| . | Xac dinh cén trén cho gia trj s6 (gia tri cia phan t&r
| maxExclusive | hai nho han gid tri can trén na
<xs:element name="password"> ! LPAAERAO HOR Gic SH Son won nay)
<xs:simpleType>  Xac dinh can trén cho gia tri so (gia tri cua phan tu'
<xs:restriction base="xs:string">  phai nho hon hodc bang gid tri can trén nay)

el VEllie=TE j | Xac dinh s6 ki tu hodc khoan muc cuc dai dugc phép

?enumeratiun iBinh nghia danh sach cac gia tri c6 thé nhan
Chiéu dai chinh

xac la 8 ki tu

| fractionDigits | S8 t8i da vi tri thap phan cho phép (>=0)

| maxInclusive

T&i thi€u 5 ki tu, t6i

<xs:maxLength value="8"/>~_ da 8 ki ty | maxLength | (>=0)
</xs:restriction> ! :
</xs:simpleType>
| </xs:element> 35 36
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Téng hop céc gidi han kiéu dit liéu (tiép)

Rang buéc | Mb ta
EminExdusive | phai 16n han gia tr can trén nay)
minInclusive
EmlnLength §C>=U)

| pattern EDinh nghia chinh xéc chudi ki tu dugc phép

| totalDigits

| whiteSpace | X&c dinh cach thlc xUr ly véi cac ki tu trdng

| Xéc dinh can dudi cho gia trj s6 (gia tri cia phan ti

| X&c dinh can dudi cho gia tri s& (gia tri cua phan t&
| phai I8n hon hodc béng gia tri can trén nay)

| Xac dinh s6 ki tu hodc khoan muc téi thiéu dugc phép

| Xac dinh chinh x4c s6 chir s6 dudc phep (>0)

3. Céc kiéu phuc tap

38

3.1. Phan t& phuc tap

O La phan tir chra phan tur khac va/hoac

cac thuoc tinh
O Co 4 loai phan tir phirc tap
B Phan tir rng
B Phan tlr chi chlra cac phan tir khac
B Phan ti chi chira text

B Phan tlr chira cac phan tr khac va text

Vi du

| <product pid="1345"/> | Phan tir product rdng

<employee> ) Phan tir employee chi
<firstname>John</firstname> chifa cac phan tir khac
<lastname>Smith</lastname>

</employee>

Phan tu food chi
] <food type="dessert">Ice cream</food> [ chira text

<description>
It happened on <date lang="norwegian">03.03.99</date> ....
</description> —__

Phan tlr description chilra
ca phan tur va text

40

Dinh nghia phan t& phutc tap

O Quan sat vi du:

<employee>

</employee>

<firstname>John</firstname>
<lastname>Smith</lasthame>

O Cach 1: dinh nghia truc ti€p bdng cach

dat tén phan

<xs:e|ement5ngme="emplo
<XS:COMPIEXTYPEs e
<xs:sequence>

</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>

binh nghia phan t& phic tap (tiép)

41

O Cach 2: Binh nghia théng qua tén kiéu phurc tap

<xs:element name="employee" type="personinfo"/>
<xs:complexType name="personinfo">
<Xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>

<xs:element name="employee" type="personinfo"/>
<xs:element name="student" type="personinfo"/>
<xs:element name="member" type="personinfo"/>

<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType> m—
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O C6 thé dinh nghia 1 kiéu phic tap dua trén 1 ki€u phic tap

<xs:element name="employee" type="fullpersoninfo"/>
<xs:complexType name="personinfo">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="fullpersoninfo" >
<xs:complexContent>
<xs:extension base="personinfo">
<xs:sequence>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType> 3

3.2. Phan t rong

O Phan tir rong:

| <product prodid="1345" /> |

O Pinh nghia phan ti rong:

<xs:element name="product">
<xs:complexType>
<xs:complexContent>
<xs:restriction base="xs:integer">
<xs:attribute name="prodid" type="xs:positivelnteger"/>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
</xs:element>

44

Dinh nghia phan t rong (tiép)

<xs:element name="product">
<xs:complexType>
<xs:attribute name="prodid" type="xs:positivelnteger"/>
</xs:complexType>
</xs:element>

<xs:element name="product" type="prodtype"/>

<xs:complexType name="prodtype">
<xs:attribute name="prodid" type="xs:positivelnteger"/>
</xs:complexType>

45

3.3. Phéan tu chi chra phan tor
O Vidu:

<person>
<firstname>John</firstname>
<lastname>Smith</lasthame>
</person>

O Dinh nghia phan tlr nay trong luge do:

<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</Xs:sequence>
</xs:complexType>
</xs:element>

46

Phan tu chi chra phan tu (ti€p)

O Binh nghia cach khac:

<xs:element name="person" type="persontype"/>

<xs:complexType name="persontype">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:sequence>
</xs:complexType>

3.4. Phan tu chi chlra text

O Chira text va cac thudc tinh

<xs:element name="somename">
<xs:complexType>

Pinh nghia |:> <xs:simpleContent>
: <xs:extension base="basetype">

</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

a7

<xs:element name="somename">
<xs:complexType>
<xs:simpleContent>
<xs:restriction base="basetype">

</xs:restriction>
</xs:simpleContent>
</xs:complexType>

</xs:element> 48
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Vi du

| <shoesize country="france">35</shoesize>

<xs:element name="shoesize">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:integer">
<xs:attribute name="country" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

Vi du (tiép)

49

DPinh nghia khac

<xs:element name="shoesize" type="shoetype"/>

<xs:complexType name="shoetype">
<xs:simpleContent>
<xs:extension base="xs:integer">
<xs:attribute name="country" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

50

3.5. Phan t&r hdn hop

O Chira ca text va phan t& khac

<letter>

Dear Mr.<name>John Smith</name>.

Your order <orderid>1032</orderid>

will be shipped on <shipdate>2001-07-13</shipdate>.
</letter>

<xs:element name="letter">
<xs:complexTypeiiiked="true"> "
<xs:sequence> - -
<xs:element name="name" type="xs:string"/>
<xs:element name="orderid" type="xs:positivelnteger"/>
<xs:element name="shipdate" type="xs:date"/>
</xs:sequence>
</xs:complexType>
</xs:element>

Phan tir hon hap (tiép)

51

O Cach khac:

<xs:element name="letter" type="lettertype"/>

<xs:complexType name="lettertype" mixed="true">
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="orderid" type="xs:positivelnteger"/>
<xs:element name="shipdate" type="xs:date"/>
</xs:sequence>
</xs:complexType>

52

3.6. Indicator

O Cé 7 indicator:

B Indicator trinh tu
O Al
O Choice
O Sequence

B Indicator xuat hién
O maxOccurs
O minOccurs

B Indicator nhom
O Group name
O attributeGroup name

3.6.1. Indicator trinh tu

53

O Indicator All: phan tr con c6 thé xuét hién
theo bat ky trat tu nao va chi xuat hién 1
lan

<xs:element name="person">
<xs:complexType>
<xs:all>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</xs:all>
</xs:complexType>
</xs:element>

54
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3.6.1. Indicator trinh tu (ti€p)

O Indicator Choice: hoac 1 phéan tr nay hoac
1 phan tur kia xudt hién

<xs:element name="person">
<xs:complexType>
<xs:choice>
<xs:element name="employee" type="employee"/>
<xs:element name="member" type="member"/>
</xs:choice>
</xs:complexType>
</xs:element>

55

3.6.1. Indicator trinh tu (ti€p)

O Indicator Sequence: cac phan t con phai
xuat hién theo dung trat tu

<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
</Xs:sequence>
</xs:complexType>
</xs:element>

56

3.6.2. Indicator xuat hién

O Cho biét tan suat xuat hién cta phén tu
O Indicator maxOccurs: s6 lan t6i da mot
phén tur c6 thé xuét hién

<xs:element name="person">
<xs:complexType>
<Xs:sequence>
<xs:element name="full_name" type="xs:string"/>
<xs:element name="child_name" type="xs:string" maxOccurs="10"/>
</xs:sequence>
</xs:complexType>
</xs:element>

DE& cho phan tir xudt hién khéng gidi han s6 lan,
dé& maxOccurs="unbounded"

57

3.6.2. Indicator xuat hién (tiép)

O Indicator minOccurs: s& 1an t8i thiu mot
phan tr c6 thé xuét hién

<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="full_name" type="xs:string"/>
<xs:element name="child_name" type="xs:string"
maxOccurs="10" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>

M3c dinh xu&t hién t&i thi€u 1 I&n (minOccurs = 1), néu khéng dé cap

58

Vi du: Myfamily.xml

<?xml version="1.0" encoding="IS0-8859-1"?>
<persons xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="family.xsd" >
<person>
<full_name>Hege Refsnes</full_name>
<child_name>Cecilie</child_name>
</person>
<person>
<full_name>Tove Refsnes</full_name>
<child_name>Hege</child_name>
<child_name>Stale</child_name>
<child_name>Jim</child_name>
<child_name>Borge</child_name>
</person>
<person>
<full_name>Stale Refsnes</full_name>
</person>
</persons>

59

family.xsd

<?xml version="1.0" encoding="1S0O-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:element name="persons">
<xs:complexType>
<xs:sequence>
<xs:element name="person" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="full_name" type="xs:string"/>
<xs:element name="child_name" type="xs:string"
minOccurs="0" maxOccurs="5"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
—| </xs:schema>

60
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3.6.3. Indicator nhom

O Dinh nghia cac tép hgp phan tr cé quan hé
O Cac nhém phan tor

<Xxs:group name="groupname">

:/xs:group>

O Phai dinh nghia phan tur All, Choice, Sequence
bén trong khai bdo nhém.

<xs:group name="persongroup">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="birthday" type="xs:date"/>
</xs:sequence>
</xs:group>

3.6.3. Indicator nhém (ti€p)

61

O Sau khi dinh nghia nhém, cé thé tham
khao dén noé trong dinh nghia khac
<xs:group name="persongroup">
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="birthday" type="xs:date"/>
</xs:sequence>
</xs:group>

<xs:element name="person" type="personinfo"/>

<xs:complexType name="personinfo">
<xs:sequence>
<xs:group ref="persongroup"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
—1 </xs:complexType>

62

3.6.3. Indicator nhém (ti€p)

O Cac nhém thuodc tinh:
® dinh nghia véi khai bao nhu sau:

<xs:attributeGroup name="groupname" >

</xs:attributeGroup>

B vidu:

<xs:attributeGroup name="personattrgroup">
<xs:attribute name="firstname" type="xs:string"/>
<xs:attribute name="lastname" type="xs:string"/>
<xs:attribute name="birthday" type="xs:date"/>
</xs:attributeGroup>

63

3.6.3. Indicator nhém (ti€p)

O Sau khi dinh nghia nhém thudc tinh, cé thé tham
khao dén nd trong dinh nghia khac

<xs:attributeGroup name="personattrgroup">
<xs:attribute name="firstname" type="xs:string"/>
<xs:attribute name="lastname" type="xs:string"/>
<xs:attribute name="birthday" type="xs:date"/>
</xs:attributeGroup>

<xs:element name="person">
<xs:complexType>
<xs:attributeGroup ref="personattrgroup"/>
</xs:complexType>
</xs:element>

64

3.7. Phan t’ <any>

O Cho phép md rong tai liéu XML v@i cac phan tur
khéng dugc xac dinh trong lugc d6.

O Vi du: khai bdo phan tir person. Bang cach s
dung phén t&r <any>, ching ta cé thé ma réng
néi dung clia person (sau <lastname>) véi bat ky
phén tir nao

<xs:element name="person">
<xs:complexType>
<xs:sequence>
family.xsd <xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:any minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>

65

children.xsd

O Ching ta muGn ma rong phéan ti person véi mot
phén tu children

<?xml version="1.0" encoding="1S0-8859-1"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">

<xs:element name="children">
<xs:complexType>
<xs:sequence>
<xs:element name="childname" type="xs:string"
maxOccurs="unbounded"/>
</Xs:sequence>
</xs:complexType>
</xs:element>

— </xs:schema> —
66
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<?xml version="1.0" encoding="IS0-8859-1"?>
<persons xmlns="http://www.microsoft.com"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.microsoft.com family.xsd
http://www.w3schools.com children.xsd">
<person>

<firstname>Hege</firstname>

<lastname>Refsnes</lastname>

<children>

<childname>Cecilie</childname>

</children>

</person>

<person>
<firstname>Stale</firstname>
<lastname>Refsnes</lastname>
</person>

_| </persons>

3.8. Phan tu <anyAttribute>

O Cho phép ching ta md rong tai liéu XML
V@i cac thudc tinh khong dugc xac dinh
bdi lugc do.

67

68

O Vi du: file family.xsd
O C6 thé& thém bt ky s6 Iugng thudc tinh vao phan
tir person

<xs:element name="person">
<xs:complexType>
<xs:sequence>
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>

</xs:element>

69

O File attribute.xsd

<?xml version="1.0" encoding="IS0O-8859-1"?>

<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
elementFormDefault="qualified">

<xs:attribute name="gender">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="male|female"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>

</xs:schema>

70

O File Myfamily.xml sau sf dung céc thanh
phan tir 2 file family.xsd va attribute.xsd:

<?xml version="1.0" encoding="1S0-8859-1"?>

<persons xmlns="http://www.microsoft.com"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:Schemalocation="http://www.microsoft.com family.xsd
http://www.w3schools.com attribute.xsd">

<person gender="female">

<firstname>Hege</firstname> Hgp 1€ vi file

<lastname>Refsnes</lastname> family.xsd cho
</person> phép thém thudc
<person gender="male"> tinh vao phan t&

<firstname>Stale</firstname> person
<lastname>Refsnes</lastname>
</person>

- </persons>

O Nhu vay, phan tir <any> va
<anyAttribute> dugc s dung dé lam
cho tai liéu cé th€ mé& rong. Chiing cho
phép thém cac phan tir chua dugc khai
bao trong XML schema chinh.

71

72
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3.9. Phan tu thay thé

O V6i ludge d6 XML, mot phan tr cé thé thay thé mot
phén tur khac.

O Vidu: cé 2 ngudi dung & 2 qudc gia khac nhau:
Anh va Nauy. Ludc d6 cho phép ngudi Anh st
dung tén phan t&r bang tiéng Anh, va ngudi Nauy
st dung tén phén tr bdng tiéng Nauy.

O Quan sat vi dy: Khai béo phan tur
dau tén la name

<xs:element name="name" type="xs:string"/>
<xs:element name="navn" substitutionGroup="name"/>

binh nghia
substitutionGroup: phan
tr navn co thé thay thé
cho phéan tir name

73

Vi du

<xs:element name="name" type stritg
<xs:element name="navn’ substitutionGroup="name"/>

<xs:complexType name="custinfo">
<xs:sequence>
<xs:element ref="name"/>
</Xs:sequence>
</xs:complexType>

<xs:element name="custome|
<xs:element name="kunde"

<customer> <kunde>
<name>John Smith</name> <navn>John Smith</navn>
</customer> </kunde>

~ Hai tai liéu hop 1& /

74

Khong cho phép thay thé phan tor

O D& ngidn khdng cho phép thay thé& phan tur, sir
dung thudc tinh block:

| <xs:element name="name" type=”xs:string'Q3lock="substitution"/>) |

Vi du:

<xs:element name="name" type="xs:string"_block="substitution"/>
<xs:element name="navn" substitutionGroup= 2
<xs:complexType name="custinfo">
<xs:sequence>
<xs:element ref="name"/>
</xs:sequence>
</xs:complexType>

<xs:element name="customer" type="custinfo' block="substitution"/>
<xs:element name="kunde" substitutionGroup="custemer",

75

Khéng cho phép thay thé phan tir (tiép)

Hop Ié theo
<customer>

<name>John Smith</name> l

lugc do

</customer>

<kunde> |
<navn>John Smith</navn>
</kunde>

Khéng hgp 1é
theo lugc do

76

Chuy

O Phan tir dau va phan tu thay thé phai
c6 cung kiéu

O Tat ca cac phan tur dau va phan tu thay
thé nd phai dugc khai bao la phan tur
toan cuc.

O Phan tur toan cuc la phan tir con truc
ti€p cua phan tir <schema>. Cac phan
tur Iong trong phan t khac la cac phan
tur cuc bo.

77

Bai tap

O Xay dung lugc d6 cho tai liéu XML sau:

<?xml version="1.0" encoding="ISO-8859-1"?>
<shiporder orderid="889923"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="shiporder.xsd" >
<orderperson>John Smith</orderperson>
<shipto>
<name>Ola Nordmann</name>
<address>Langgt 23</address>
<city>4000 Stavanger</city>
<country>Norway</country>

<(shipto> <item>

<item> ; : <title>Hide your heart</title>
<title>Empire Burlesque</title> <quantity>1</quantity>
<note>Special Edition</note> <price>9.90</price>
<quantity>1</quantity> </item>

<price>10.90</price>

| </shiporder>
</item>

78
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Cach 1:

O File shiporder.xsd:
<?xml version="1.0" encoding="I1S0-8859-1" ?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema" >

<xs:element name="shiporder">
<xs:complexType>
<xs:sequence>
<xs:element name="orderperson" type="xs:string"/>
<xs:element name="shipto">
<xs:complexType>
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>

79

Cach 1:

<xs:element name="item" maxOccurs="unbounded">
<xs:complexType>
<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>
</xs:sequence>
<xs:attribute name="orderid" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>

</xs:schema>

80

Cach 2:

O Céch khac: dinh nghia cac phan t&, cac thudc
tinh, r6i tham chi€u dén ching
<?xml version="1.0" encoding="1S0-8859-1" ?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<!-- definition of simple elements -->

<xs:element name="orderperson" type="xs:string"/>
<xs:element name="name" type="xs:string"/>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>

<xs:element name="country" type="xs:string"/>
<xs:element name="title" type="xs:string"/>

<xs:element name="note" type="xs:string"/>
<xs:element name="quantity" type="xs:positivelnteger"/>
<xs:element name="price" type="xs:decimal"/>

%)

<!-- definition of attributes -->
<xs:attribute name="orderid" type="xs:string"/>

81

Cach 2:

<!-- definition of complex elements -->
<xs:element name="shipto">
<xs:complexType>
<xs:sequence>
<xs:element ref="name"/>
<xs:element ref="address"/>
<xs:element ref="city"/>
<xs:element ref="country"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="item">
<xs:complexType>
<xs:sequence>
<xs:element ref="title"/>
<xs:element ref="note" minOccurs="0"/>
<xs:element ref="quantity"/>
<xs:element ref="price"/>
</Xs:sequence>

/xscompltexType

82
</xs:element>

Céach 2:

<xs:element name="shiporder">
<xs:complexType>
<xs:sequence>
<xs:element ref="orderperson"/>
<xs:element ref="shipto"/>
<xs:element ref="item" maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute ref="orderid" use="required"/>
</xs:complexType>
</xs:element>

</xs:schema>

83

Cach 3: dinh nghia kiéu

<?xml version="1.0" encoding="1S0-8859-1" ?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:simpleType name="stringtype">
<xs:restriction base="xs:string"/>
</xs:simpleType>

<xs:simpleType name="inttype" >
<xs:restriction base="xs:positivelnteger"/>
</xs:simpleType>

<xs:simpleType name="dectype">
<xs:restriction base="xs:decimal"/>
</xs:simpleType>

<xs:simpleType name="orderidtype" >
<xs:restriction base="xs:string">
<xs:pattern value="[0-9]{6}"/>
</xs:restriction>

</xs:simpleType> 84
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Cach 3:

<xs:complexType name="shiptotype">
<xs:sequence>
<xs:element name="name" type="stringtype"/>
<xs:element name="address" type="stringtype"/>
<xs:element name="city" type="stringtype"/>
<xs:element name="country" type="stringtype"/>
</Xs:sequence>
</xs:complexType>

<xs:complexType name="itemtype">
<xs:sequence>
<xs:element name="title" type="stringtype"/>
<xs:element name="note" type="stringtype" minOccurs="0"/>
<xs:element name="quantity" type="inttype"/>
<xs:element name="price" type="dectype"/>
</xs:sequence>
</xs:complexType>

85

Cach 3:

<xs:complexType name="shipordertype">
<xs:sequence>
<xs:element name="orderperson" type="stringtype"/>
<xs:element name="shipto" type="shiptotype"/>
<xs:element name="item" maxOccurs="unbounded" type="itemtype"/>
</xs:sequence>
<xs:attribute name="orderid" type="orderidtype" use="required"/>
</xs:complexType>

<xs:element name="shiporder" type="shipordertype"/>

</xs:schema>

86

4. Cac kiéu dir liéu
O Kiéu chudi

O Kiéu Date
O Kiéu so

87

4.1. Kiéu chudi

O Chira cac ki tu, ki tu xuéng dong, ki tu
vé dau dong, ki tu tab
O Vi du:
B khai bdo
| <xs:element name="customer" type="xs:string"/> |
B phan t trong tai liéu XML cé thé:

| <customer>John Smith</customer> |

|<customer> John Smith  </customer> |
B Khi s dung kiéu chudi, bo xtr ly XML s&
khéng bi€n doéi gia tri!

88

Kiéu dif liéu chudi chuédn hda

00 DAn xuét tir kiu chudi

O Ch(ra cac ki tu

O BO xUr ly XML sé€ loai bo céc ki tu xudng
dong, vé dau dong, thay thé& tab béng
khoang trdng

O Khai bao:

] <xs:element name="customer" type="xs:normalizedString"/> I

89

Kiéu dir liéu Token

00 DAn xuét tir kiu chudi

O Ch(ra cac ki tu

O B6 xur ly XML sé loai boé cac ki ty xuéng
dong, ki tu vé dau dong, ki tu tab, leading
and trailing spaces, multiple spaces.

O Khai bao:

| <xs:element name="customer" type="xs:token"/> ]

90
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Téng hop céc kiéu dif liéu chudi

ENTITIES

ENTITY

D Chudi biéu di&n thudc tinh ID trong XML
IDREF Chudi biéu di&n thudc tinh IDREF trong XML
IDREFS

language Chudi ch(a id ngén ngir hop 1é

Name Chudi ch(fa tén XML hdp 1é

91

Téng hop céc kiéu dif liéu chudi

NCName

NMTOKEN Chudi biéu dién thudc tinh NMTOKEN trong XML
NMTOKENS

normalizedString Chudi khong chira ki tu xudng dong, vé dau dong,

tab
QName
string
token Chudi khong chira ki tu xudng dong, vé dau dong,

tab, leading or trailing space, multiple space

92

Céac gidi han trén kiéu chudi

O enumeration
O length

O maxLength
O minLength

O pattern (NMTOKENS, IDREFS, and
ENTITIES cannot use this constraint)

O whiteSpace

93

4.2. Kiéu date, time

O Kiéu di liéu date
B Pugc st dung dé xac dinh ngay
B Dang: YYYY-MM-DD (phai day du tat ca)
B Khai bdo trong lugc do:
] <xs:element name="start" type="xs:date"/> [
B Phan t(r trong tai liéu XML:
[ <start>2002-09-24</start> |

94

Time zones

O D& xac dinh vlng thdi gian theo UTC,
thém chir Z sau date

| <start>2002-09-24z</start> |

O Xac dinh offset: thém thgi gian duong/am

| <start>2002-09-24-06:00</start> |

| <start>2002-09-24+06:00</start> |

95

Kiéu dir liéu Time

O Dung dé xac dinh thsi gian
O Dang: "hh:mm:ss" (phai cé day du)
O Khai bao

| <xs:element name="start" type="xs:time"/> [

[ <start>09:00:00</start> |

[ <start>09:30:10.5</start> |

96
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Time zones

O Tuong tu kiéu date, thém chir 'Z'
]<start>09:30:102</start> I
O Hoac thém gi¢ duong/am:

| <start>09:30:10-06:00</start> ‘

[ <start>09:30:10+06:00</start> |

Kiéu dir liéu DateTime

97

O D& xac dinh date va time
O Dang: "YYYY-MM-DD@hh:mm:ss"
O Phai day du cac thanh phan trén
O Khai bao trong schema:
[ <xs:element name="startdate" type="xs:dateTime"/> |
O Trong tai liéu XML, cé thé nhu sau:
| <startdate>2002-05-30T09:00:00</startdate> |

‘ <startdate>2002-05-30T09:30:10.5</startdate> |

98

Time zones

O Tuong tu, thém Z vao dang sau hodc thém
gicé dudng/am

[ <startdate>2002-05-30T09:30:10Z</startdate> |

[ <startdate>2002-05-30T09:30:10-06:00</startdate> |

[ <startdate>2002-05-30T09:30:10+06:00</startdate> |

99

Kiéu dir liéu Duration

O Dung dé€ xac dinh khoang thai gian
O Dang: "PnYnMnDTnHNMnS"

P: chu ky

nY: s6 nam

nM: s thang

nD: s6 ngay

T: ngan cach phan date vdi phan time
nH: s6 gid

nM: s6 phut

nS: s6 giay

Ki€u d{r liéu Duration (tiép)

O Khai bdo trong Iugc do:

l <xs:element name="period" type="xs:duration"/> I
O Phan tu trong tai liéu
B Chu ky 5 n3m: [<period>P5Y</period> |
B Chu ky 5 nam 2 thang 10 ngay:
[ <period>P5Y2M10D</period> |

Chu ky 5 nam, 2 thang, 10 ngay 15 gig:
[ <period>P5Y2M10DT15H</period> |

Chu ky 15 gi&: [<period>PT15H</period> |
Thém dau trir: chu ky am
[ <period>-P10D</period> |

Cac kiéu dir liéu Date Time

date DPinh nghia 1 gia tri date

dateTime DPinh nghia 1 gia tri datetime

duration DPinh nghia 1 khoang thdi gian

gDay DPinh nghia phan clia date - the day (DD)
gMonth Dinh nghia phan clia date - the month (MM)

gMonthDay  Dinh nghia phan cua date - the month and day (MM-DD)

gYear Dinh nghia phan cla date - the year (YYYY)

gYearMonth  DPinh nghia phan cua date - the year and month (YYYY-
MM)

time Dinh nghia gia tri time

17



27/02/2013

Céc rang budc trén kiéu dir liéu thdi gian

O enumeration
O maxExclusive
O maxInclusive
O minExclusive
O minInclusive
O pattern

O whiteSpace

4.3. Kiéu dir liéu thap phéan

103

O Dung dé xac dinh kiéu s6
O Khai bao trong schema:

1 <xs:element name="prize" type="xs:decimal"/> [

O Vi du:

[ <prize>0</prize> | [ <prize>999.50</prize> |

|<prize>14</prize> | |<prize>+999.5450</prize> |

[ <prize>-999.5230</prize> |

O S6 chir s6 t6i da la 18

104

Ki€u dir liéu s6 nguyén

O Khai bao trong lugc do:

<xs:element name="prize" type="xs:integer"/> [

O Vi du:

<prize>999</prize> <prize>0</prize>
[ <prize>+999</prize> | [ <prize>-999</prize> |

Ki€u dir liéu numeric

105

byte SG6 nguyén 8 bit cé ddu
decimal Gia tri thap phan

int SG6 nguyén 32 bit c6 dau
integer Gia tri s6 nguyén

long S6 nguyén 64 bit c6 dau
negativelnteger S6 nguyén am

nonNegativeIlnteger ~ S6 nguyén khéng am

nonPositivelnteger S6 nguyén khong ducng
positivelnteger S6 nguyén ducng

short SG6 nguyén 16 bit c6 dau
unsignedLong SG6 nguyén 64 bit khong ddu
unsignedInt S6 nguyén 32 bit khong déu
unsignedShort SG6 nguyén 16 bit khong dau

unsignedByte S6 nguyén 8 bit khéng ddu

Céc rang budc trén kiéu numeric

107

enumeration
fractionDigits
maxExclusive
maxInclusive
minExclusive
minInclusive
pattern
totalDigits
whiteSpace

OO0ooooooOoao

108
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4.4, Cac kiéu dir liéu khac

O Boolean
O Binary
O AnyURI

Kiéu boolean

109

O Khai bao trong schema:

| <xs:attribute name="disabled" type="xs:boolean"/> I

O Gia tri hgp 1é gom cé: true, false,
1(true), O(false)
O Vi du:

I <prize disabled="true">999</prize> |

110

Ki€u binary

0 C6 2 kiéu
B base64Binary
B hexBinary
O Khai bao trong schema:

| <xs:element name="blobsrc" type="xs:hexBinary"/> |

Ki€u AnyURI

O Khai bao trong schema:
| <xs:attribute name="src" type="xs:anyURI"/> |
O N€u URI cé ki tu cach, thay thé né bai
%20
O Vi du:

| <pic src="http://www.w3schools.com/images/smiley.gif" /> |

Mot sb kiéu

O anyURI

O base64Binary
O boolean

O double

O float

O hexBinary

O NOTATION

O QName

Céac gidi han trén nhitng ki€u nay

113

O enumeration (ki€u boolean khéng s dung
rang budc nay)

O length (ki€u boolean khéng st dung rang
budc nay)

O maxLength (ki€u boolean khéng st dung
rang budc nay)

O minLength (ki€u boolean khéng st dung
rang budc nay)

O pattern

O whiteSpace

114
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LGi hay y dep

"Hay lay su khon ngoan lam hanh
trang cho ban trong hanh trinh cua
cudc dai, vi do la su nang dd dang
tin cay han moi tai san khac"

G. Bizet

115
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