BXHIEEDIEE

oArkaa o3y

O T—3R—ADETIL

o BFRT—AR—X (AR %%, BFRHE)

o IRk

o fBWWEhHhEEE

o bSoYoa e

O T—AR—ZXDRNEEE

O T—3R—XDEWEHENE

Oz (AT xIMEMDB, 79 T7147DB%E &)
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AT OTHMERT—HA—R

O T—AR—X+F T MMEM
w AT MERMSEOHARENER
FIOIMERMEE D KR
0 ATOTIMERT—AR—RORT LEE
®= by M. Atkinson, F. Banchilhon, D. DeWitt, K.

Dittrich, F. Maier, S. Zdonik @ 6 AIZ&YIEIE
(1989)
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tDTF—EFR—XDETIL

o A7V IMERT—42~RX—X(00DB)

oA 7oz HIr)L—aF )L T—E2~R—X(ORDB)
o jEET—42~—X (DDB)

o JEEA IOz IMERIT—2R—X (DOOD)

O 79747 T—3~_X—X(ADB)

O XMLT—A~R—X (XMLDB)

o RDFF7—4~—X (RDFDB)

O 7—32AM)— L0

a...
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OODB MNEFDOARZEH(1)

o EEFT OO (vs. E—IERW)

o0 AT Oz UMERF (vs. 3T ILERIF)
0 AT EIE (RRT—5E)

0 &B/OSR(AVREIVAREDSR)

0 V5 ABEE (HkK)

ODBTEE.ZETE. BERE(VSABRBTTODA
YYREE)
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OODB MEFDOARZTEH(2)

o fFEER GTERIREGL DL R AT EE)

O LR ATREME (A DE A SEFH LWL E D ERK)
o ke

O ZRECIEEE

O [R]BF3E 17 il i

o [EEMEE

o 7Ry IEEWNEHhEHEE
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ODMG

o the Object Database Management Group
o Sun Mirco A% 199142 OODB RUA[ZFEZEH
(T TERIIL-aVY—27 L
o ODMG {4k
= ODMG-93 1.0 (1993), 1.1 (1994), 1.2 (1995)
= ODMG 2 (1997)
= ODMG 3 (2000)

0 2001 E 28K
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OODBMDIE# 1L

o0 BARGEREANEE
= OPAL (GemStone)
= O-SQL (ONTOS)
= CO, (0,)
= CODL (Bancilhon)

o SQL-3 W& TE O0ODB MFE#£{LFBIELTLS
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ODMG

o EHRRE

s AT HORETIL

n ATV EEEEE ODL (Object Definition
Language)

» ATV IMEVWEHEEE OQL (Object Query
Language)

w C++ NAUTaVT

= Smalltalk /N> T 15

m Java NAUT425
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ODL IZ&BA T IREZ DM
AUk, FEIERTF)

interface Movie
(extent Movies
key (title, year))
{ attribute string title;
attribute integer year;
attribute integer length;
relationship Set<Star> stars
inverse Star::starredlIn;
float lengthInHours() raises(noLengthFound);
starName(out Set<String>); }

2020/5/28 F—4R—2 (OH)

OQL [2KBELEHhE DA

ODL IZ&BA T HREZDH
(AR, FEIEFRTZ)

myMovie = SELECT m
FROM Movie m

WHERE m.title = "Gone With the Wind";

myMovie.stars: {Clark Gable, Vivien Leigh}

myMovie.length: 222 (min)
myMovie.lengthInHours(): 3.7 (hours)
myMovie.starName(myStars): no value

myStars: {Clark Gable, Vivien Leigh}
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interface Star
(extent Stars
key name)
{
attribute string name;
attribute Struct Addr
{string street, string city} address;
relationship Set<Movie> starredIn
inverse Movie::stars;
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OQL IZ&BRIWLEHE DA
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SELECT DISTINCT m
FROM Movies m, m.stars s
WHERE s.name = "Clark Gable";

SELECT m
FROM Movies m
WHERE m.lengthInHours() > 2.5;

SELECT DISTINCT s.address.city
FROM Movie m, m.stars s
WHERE m.title = "Gone With the Wind";
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ODL I2&2F TPV ME & D HI#E &) ODL I2&2F TP I MEZEDHI#EK)

o & & (Product) — PC - SvFhyT interface PC : Product
(extent PCs)

{ attribute integer speed;
attribute integer ram;
attribute integer hdd;}

interface Product
(extent Products

. key model) interface Laptop : PC
{
attribute integer model; attribute string screen;
attribute string manufacturer; >
attribute real price;
3 * Unit:
speed - GHz, ram - GB, hdd - GB, screen inch
B5&2EEZTHEI(11—1) AITTHIMIL—aF L T—ER—2
o0 BT O Laptop @ interface EHIZE ST, o ORDB: Object-Relational Databases
'VEIO-10’ &ULYS5 model T ram 64GB @ o M. Stonebraker (UCB—MIT) A\RIE
Laptop DRV —2 A X Effitg%H AT HREL = (JEED)OODB D &3I4 TPy MEMEEIHE
&htE OQL THH &, AL

KETOT ST EELITTIEAL
0 RDB ZA—XIZ, EARBDHLIR. B, A DIR
HIZRRE
= RDB®D L H#:
OID ? Join A HEJAE

o 45l: PostgreSQL (cf. Ingres)
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ORDB

0 REGHHERBENHFTED
= WWW D &373EDEHEMT BIZIE
o RDB TIER#IEIZRIT5
o (JkED) OODB DRFEMEETIEAR+5

BT —4 BREGT—5
Gi[AY=v e}cs T7AIDRT L 0ooDB
ezl G 1
AT elcy RDB
#aedHY 5 100
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XML

o Extensible Markup Language
m #1%]36 SGML (Standard Generalized Markup Language)

= Web MHTML (Hyper Text Markup Language) &EI#
= W3C (World Wide Web Consortium) T E (1998)

o fEm
OEF, AUR—RURERRLTELOT 20 PYERY
o M (B2B) T—2DI7A—<IVhELTE A
# XML OB TT—42%EER/  XMLT—4~—X
ERY
= iH3XT—%: DBLP, ACM SIGMOD Record,
= INAA1EHRT—4: TrEMBL, Swiss-Prot
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LEDEBFEZTHELI(11—2)

0 ORDBIZRDBDYLEEL TAIT VIR ERA D LD
[CLI=-CETHREZELELEN, EEDERIL
DERMDBEATEFE R A BETLLIN,
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B2B DA A—

YISAFT—2IR—I AN
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Web H—E X

WSDL WSDL
B3R Y e
HTTP / SOAP
H—ER XMLA—X H—ER
BERAE R#EAE

UDDI: Universal Description, Discovery and Integration
WSDL: Web Services Description Language
SOAP: Simple Object Access Protocol
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DTD

Document Type Definition
- XML FFaAVrDERERIIL—IL

£l -

<IDOCTYPE journal-db [
<!ELEMENT journal (article)+>
<!ELEMENT article (title, authors)>
<!ELEMENT title (#PCDATA)>
<!ELEMENT authors (author)+>
<!ELEMENT author (f.name, l.name)>
<!ELEMENT f.name (#PCDATA)>
<IELEMENT l.name (#PCDATA)>
<IATTLIST article id IDREFS #REQUIRED>

1>
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XMLER 2D R

o <start tag> & <end tag> THT
= <title>Special Theory of Relativity </title>

o BEER (BRIELFD)

m NG:

<author>Einstein<title> </author>Relativity </title>
= Well formed :
<article id="0123">

<title>Special Theory of Relativity</title© :]
<author> O
<f.name>Albert</f.name>

<l.name>Einstein</l.name>

</author> :] OO

</article>

O KEEEITHD [ Y

)
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RDB & XMI.-DB

o RDB:
B T—=JI)L: RAF—IHETE
ETOAT IV EEMEFH DIEERNHR (ZX null &)
n FERIETIEVY
FE—IERRBERIR
n KFASNABWEHLEETE: SQL

o XML-DB
S XX —TICEHENHD
" BERE BERELTSOHICEROBEZEDS
» ILVEHEEEE: Xpath, XQuery .

2020/6/1



XPath XQuery

O él\%gg‘ﬂh}thﬂf:\eﬂta“l%’&f:t‘b)v‘-“—%#s”ﬁbth'q“f:&) o XML T—401=H DS HhHEEE

= XPath 1.0 1999 |= W3C kYRA% = W3C IZ&YRA%

= XPath 2.0 BHEDLR \ = XPath 2.0 M#LE
O 101&L®/—rk%hlia$hé7‘—9€i§?ﬂ Xpath @ Path &E£FIMH

= KEEDBFERTRR R

irhl?axis)'::: F:\ode—test [predicate] s XML T—32DBERCEHLE-H AR OBEEEZEFD

= axis: child_, descer_ldant, parent, foIIowing-siinl_'lg, Fi=ii XML REa AV MEERL

[ ;gmg éﬁﬁtéﬂfes/cmld: :article/child::authors/child: :author SQL AFt-HF—I LE RS BDIHE
o &1L

m /articles/article/authors/author/l.name NPV - IS

m /articles//l.name[Einstein] o3 V9 A

= //article[@id="0123"] = FLWOR

FOR, LET, WHERE, ORDER BY, RETURN
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XQuery D FLWOR D4 HAAA—D
for $x in doc(“journal-db.xml")//article <articles-before-1930>
let $a := $x/authors/author <title>Special Theory of Relativity </title>
where $x/year < 1930 <author>Einstein, Albert </author>
order by $x//l.name descending </articles-before-1930>
return <articles-before-1930>
<articles-before-1930> <title>Uncertainty Principle</title>
<title>{$x/title} </title> <author>Heizenberg, Werner</author>
<author>{$a/l.name, $a/f.name}</author> </articles-before-1930>

</articles-before-1930>
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L&DEBFEZTHELI(11—3)

O XMLER TIEHREETET 5 TRDBEEEEL TR
F—TRETDOEHRENELEITHN. EHNEEED
SRIZIFMmMEFET A XMLDBIZEALGRAEIZHLY
TWSH, MWTWESLBEARNGHEREEATH
FL &S,
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XML &5/ D151

<article id="0123">
<title>Special Theory of Relativity</title>
<author>
<f.name>Albert</f.name>
<l.name>Einstein</l.name>
</author>
</article>

<article id="56789">

<title>Uncertainty Principle</ti” <m name>Karl</m.na
<author> me>

<f.name>Werner</f.name>
<l.name>Heizenberg</l.name>
</author>
</article>

01234 Special Theory of Relativity Albert Einstein
56789 Uncertainty Principle Werner Heizenberg

XML T —3%&NT 7%

o Native XML DB
s XML DEEEZZDFEFER
f5l: Tamino
= RDBMS TRREINI=-ZHOEEELAF A TELL
BLRSUHH AL EE
o RDBMS ##|HLTH#H
B XML O—2Dh=FYEXFFELT RDB DERELTHEM
DB2 %z 77o—F
XML O#EER BTERE) EXFHNEER LAV DS
= RDB DBRFTHEES (T TIEEEFRTIRZ AL
# XML ® DTD MOFE&E% RDB ORF—IZxIn & TR
B2B THE%dh 3 < DIFHRIE XM —F
FHEELLTO B BEFRI AN
s BEEEHCERELCHICEBHEEEIENADHEN
B XML OAREEDERIZSNILEDITT, BERXELTILEL TR
SALETIXRTBIETABEDEREF>T-BRNTEE (ERIINHE)
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XML SRY 5 Fik

o PEIL THMLEERNMS, XML OBEREBZE
ME LT, BEEITD-HDOINIL

m XPath, XQuery, ¥—7—FREZH. Z<D7TY
r—2 a3 U THRAT 5-HDER

0 &N ZHNEEFEHR
= AEEE @EF) . REEOIEE. / — FORS%
o77O—F

= HIlE - #&JIE ( Preorder-Postorder: PP) %
m Dewey |l (Dewey Order: DO) &
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ﬁﬁllLE-fﬁllLE (PP) i%&

né/ KR R st £OHS —EE)
0f T 3t EOSARERLE
H
m FREBERZIE. LTOXTHIR
HEDHINEEZE S <FHZHDOAINESZS M2
HAEDEIEES>FROLIEES

journal

article
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RDB AND SN Lt /—F1& 4R
oae —TreeTrea Joose —Tocuey

journal 1 journal

article 2 5 article 1.1
author 3 2 author 1.1.1
Einstein 4 1 Einstein 1.1.1.1
title 5 4 title 1.1.2
Special ... 6 3 Special ... 1.1.2.1
article 7 10 article 1.2
author 8 7 author 1.2.1
Hesenberg 9 6 Hesenberg 1.2.1.1
title 10 9 title 1.2.2
Uncertainty 11 8 Uncertainty 1.2.2.1
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Dewey JIE (DO) &

o /—FEED/—FES). (FO/—FES)TKRE
m HEHLF HEEDEH I ERADI—F
0 ERBORTELITNIET H1I2 . EFIA
o EHE. HEICL0EREBY ST

Einstein Special ... Heisenberg Uncertainty
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—k (B4 K) R ABF DR RE (PP)

0 /—FHENEMAREERITHALISIET DL,
ZOHEREERADEBRARDESZETELET S
ENdHD
v ERL-BESOMAZIHRELTLSTH

journal

article

8,7) .

(10,9)

| o6 | @18

Einstein Special ... Hawking A Singularities § Heisenberg Uncertainty




—k (&85 KR) R A DR R (DO)

o DO DF&ELRDOEENFEE

n ASNE-EAARKDEEIEEOBENGULD, A
FEEITILENDSD

journal
(1.2)

article

1.1.2) (1.2.2)

1245

1.1.2.1) | (1.2.1.1) | (1.2.2.1
Einstein Special ... 5 Heisenberg Uncertainty

VLEI Code [ICDE2005]

o Variable Length Endless Insertable a—F

O E&
m 1 TREDEVI—T R . .
éﬁd)?&#é‘fiﬁﬂ 1- {0|1} v-0-{0]1} <v<v-1-{0|1}
[ |
o 10<1<11
© 100<10<101<1<110<11<111

(YA YA VLEI O—F
OO R VL P 5 S

= IF [(vy)<I(v,) then v=v, -0 else v=v,-1
({v) is v's length)
m Fl: I<i] -> I<110<II
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0);2 ZHLuLva

[FRE f2IR 7

O LOMDFENRESNTNS

O BEICFHAA—N\ILEANDFE
m SPARSE [Eda et al. 2002]
= QRS (FEy/#E%EFIA) [Amagasa et al. 2002]
B AUE—INLEFE Y] S ETREM

O HIRDENAE
= DO-VLEI Code [ICDE 2005]
= ORDPATH [O'Neil et al. 2004]
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DO-VLEI [ICDE2005, IEICE2009]

o VLEI O—F% DO EI2ER
n AL, BDIRNILEEBT HHELL

ORI EDTNAF) = — U RIZEEBGHE
= .17 - (11), “1” - (10), “0” — (0)
w f5: *1.10.11” — (10 11 0 11 10)

journal
(1.101)

1.10.11) /il .101}_ (1.101.11)

1.10.11.1) | (1.101.1.1) |(1.101.11.1)
Einstein Special ... 9 Heisenberg Uncertainty

1)

article




