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Fig.1 Timeline for the development of data models
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flat_doc(title,author,pub-name,pub-branch, keyword)
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title author pub-name pub-branch keyword
Compilers Smith McGraw-Hill New York parsing
Compilers Jones McGraw-Hill New York parsing
Compilers Smith McGraw-Hill New York analysis
Compilers Jones McGraw-Hill New York analysis
Networks Jones Oxford London Internet
Networks Frick Oxford London Internet
Networks Jones Oxford London Web
Networks Frick Oxford London Web

+ title——author
+ title—>—pub-name,pub-branch
+ title——keyword
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title author-set publisher keyword-set

(name, branch)

Compilers | {Smith, Jones} | McGraw-Hill, New York) | {parsing, analysis}

Networks {Jones, Frick} (Oxftord, London) {Internet, Web}

« 28EBM FHERF)

+ author—set. publisher. keyword-set
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+ clob: Character large objects
book-review clob(10KB)
FI" KF A REIR
+ blob: binary large objects
image blob(10MB)
movie blob (2GB)
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« Plan: HhRERE, HRE

create type Publisher as

Create method
publisherTel () returns

(e EeEhar (el char(8) for Publisher
branch varchar(20)) e
method publisherTel () returns char(8);
create type Book as End,;
(title varchar(20),

author-array varchar(20) array [10],
pub-date date,

publisher Publisher,
keyword-set  setof(varchar(20)))
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Create table textbook of book (primary key (title, pub-date))
+ Textbook: BFIxFHR

FNZE AU [E] 22 B H4)1& 5 2 constructor ==
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+ Select * from textbook

» ML THIT
Book (‘Compilers’,Array [ Smith’,"Jones’], date
‘2002-11-20’,Publisher ( McGraw-Hill’," New York”),

Set (" parsing’, analysis’))

X B Bbook R—FfikAY
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create type Person (name varchar(20), address varchar(20))
» KRR AE X FE D

create type Student under Person

(degree varchar(20), department varchar(20))

*

create type Teacher under Person
(salary integer, department varchar(20))
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create table books
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(t7itle varchar (20),

author—-array varchar (20) array|[10],
pub—date date,

publisher row (name varchar (20), branch
varchar (20) ),

keyword—1ist setof (varchar (20)))
e XHEPBook & H AR, maERA.
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select title, publisher.name
from books
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select author—array|ll], author—array|2]|, author—
arrayl 3]

from books )
where tit/e = Database System Concepts’
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Insert into books values
("Compilers’,
array[ Smith’, Jones’],
Publisher(‘McGraw Hill’,”New York’ ),

set( parsing’, analysis’))

+ XBEfbookEHcreate tablefl)ERIZER
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MySQL H1 PostgreSQL X Lt

MySQL PostgreSQL

LA REDEFETHRS WHR- KAV EEH RS

s o et Ll Windows. Mac OS X, Linux. Windows. Mac OS X. Linux.
BT BSD. UNIX. z/0S, Symbian, AmigaOS | BSD, UNIX, z/OS, Symbian, AmigaOS
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<?xml version = “1.0” standalone = “yes” ?>
<BOOKS>
<BOOK>
<TITLE>’database’</TITLE>
<AUTHORS><AUTHOR>Joe</AUTHOR><AUTHOR>Jack</AUTHOR>
</AUTHORS>
<PUBLISHER><NAME>MIT Press</NAME></PUBLISHER>
</BOOK>
<BOOK> ... </BOOK>
</BOOKS>

RE—TRER

BB FARRIE<tag></tag>, IEFHIRE
frelement H[EMattributes ME—
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DTD ==/

1DOCTYPE BOOKS [

<IELEMENT BOOKS (BOOK) > i

<IELEMENT BOOK o

(' AUTHORS+, PUBLISHER) > ©

CIATTLIST BOOK TITLE CDATA )> m{k//;%ﬁ;}kﬂmm

CIELEMENT AUTHORS (AUTHOR+)> (o) (o)

<IELEMENT PUBLISHER (NAME) > | /lgmefim;j*xaﬁ%f Ry
CIELEMENT AUTHOR(#PCDATA)> (D) (o) Gy ey Lo (9
CQIATTLIST AUTHOR nameld Ip = | flf\\gma l_kﬁﬁﬁﬁmi,

#required, <!ATTLIST AUTHOR fric ‘iﬁg ,iiZ\\} C;f \\\\i?;;// N

IDREFs>

<VTATTLIST AUTHOR lover IDREF
#implied >

\ riend ;‘

N \//

.
. ’illthOl
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<{IDOCTYPE root SYSTEM
“DTDname. dtd” >



XML Scheme (EHg)
DTD HYERPEA

« Element, attribute XxBLEH
« IDFANIDREFS #B;%BALE
« Subelement EEERMINFMETIE

XML scheme /R T IXLE[O]fN, IWE L,




SQL + XML

BIER:

Create table students (Sid char(8) primary key, Name
varchar (30), Dept char(4), Hobbies XMLTYPE)

RAEIHE:
Insert into students values ( 10403050’ ,’ LI Hong’ ,” CS’ ,

’ {Hobbies><English level>6</English
level><piano>8</piano><basketball>well</basketball></Hobbies>’
) ;



SQL XML (cont.)

Select * from “students” :

10403050 LI Hong CS <hobbies><English level>6</English
level><piano>8</piano><basketball>well
<{/basketball></hobbies>

Select XMLELEMENT ( “students” , XMLFOREST (name as “StudentName,

dent as  “Denartment” )) from “<stiudents”

XMLELEMENT ( “students” , XMLFOREST (name as “StudentName, dept as

“Department”

{students><StudentName>LI Hong</StudentName>
{Department>cs</Department></students>
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JSON 75451l

+ JOON vs. XML

"TirsitMName": "Green'.
"MastMNanmnwe": "1im'.
"sex'"': "imale'.

"age': 33,
"address":

{

3

"streetAddress": "21 2nd Street'.
"oty "New York!'

"state': "N

"postalCode": "10021"

-
"phoneMNumber':

L

1

{

I!‘t}_.pell: f“homel!'-

“"number': "2 12 555-1234"
3.
{

"ty pe': "fax',

"number': "6516 535354567
3

(a) TSON =L 24 2% 4%

<firstNamec=John<=/tirstName>
<lastName=Smith=/lastName>
=mex>male=Ysex—>
<age=>25</age>
<address>
<strectAddress=21 2nd Street==/strectAddress=
<gity=>New Y ork<’city>=
<state>N¥Y </ state>
=<postalCode>=1 002 1 <=/postalCode>
</address=>=
“phoneNumber--
<ty pe>home</ype=>
<number=212 5355-1 234 number=
</phone™Number>
<phoneMNumber>=
<ty pe>lax</type>
<number=646 5554567 < mumber=
</phone™Number>

(b) Fedi g i) XML S 4
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o . B4R AT K Faccount Relation
branch-name account-number balance
Shanghai A-305 500
Shanghai A-226 336
Shanghai A-155 62

accou r]tl: Obranch-name="Hillside ”(aCCO u nt)

branch-name account-number balance
Beijing A-177 205
Beijing A-402 10000
Beijing A-408 1123
Beijing A-639 750

accou nt2: O-branch-name=“Va//eyview"(ac:cou nt)



#FE7Zl : employee-info Relation

branch-name customer-name tuple-id
shanghai Lowman 1
Shanghai Camp 2
Beijing Camp 3
Beijing Kahn 4
Shanghai Kahn 5
Beijing Kahn 6
Beijing Green 7

account number balance tuple-id
A-305 500 1
A-226 336 2
A-177 205 3
A-402 10000 4
A-155 62 5
A-408 1123 6
A-639 750 7
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SHNBIBEERRERNCEM5  SELECT s.sNo

FROM S,P,SP
S(SNo, CITY) fEi7tA 104 4 WHERE SP.PNo =
P(PNo,COLOR) #17#hB 103 4 P.PNo AND
SP(SNo,PNo) #Ei7ithA 106 4 S.CITY="Beilding’

AND P.Color=‘red’
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