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MO PAU
Gi6i thiéu d6 an
XML 1l ngén ngit danh diu mé rong dwa trén chuin SGML (Standard
Generalized Markup Language).
XML rét Linh dong, n6 du manh dung dé luu trix tit ca cac loai dit liéu.

Céch truy xuit dir liéu cia XML nhanh, dé dang va thich nghi véi moi hé
théng, nén cac hé théng 16n trén thé gidi chon né lam chuan dit liéu chinh

ding dé trao doi thong tin.
XML 14 chuén dinh dang dir 1iéu cho co s¢ dit li¢u eXist database hién nay.

Chinh vi Iy do d6 em da chon dé tai “tim hiéu cac thuét toan truy xuat dir liéu
XML” dé c6 thé hiéu nhiéu hon, ndm chic hon, nang cao hiéu biét dong thoi
tong hop lai duoc cac kién thirc dd hoc duoc & truong trong thoi gian qua dé
6 thé st dung thanh thao va khai thac dugc hét tiém nang to 16n trong khoa
hoc k¥ thuat cia XML

Muc tiéu d6 an
Do an nghién ctru tim hiéu cac thuat toan truy xuét dir liéu XML.

Ung dung minh hoa sir dung co s& dit liéu ma ngudn mé eXist dé té chire luu
trir tai licu XML.



CHUONG 1: XML

1.1. GIOI THIEU VE XML

Trong thoi dai Cong nghé thong tin hién nay XML (Extensible Markup
Language) chiém mot vi tri rat quan trong trong viéc chuyén tai, trao di dix liéu va
lien lac giita cac (ng dung.Piéu nay cang duoc khang dinh khi trong cac hé diéu
hanh tir WindowsXP tro di, bén trong né chira ddy XML.Hon nita khi bo.Net ra doi
thi cang lam cho XML tré nén thinh hanh.Su dung ky thuat XML khodng chi cé tap
doan Microsoft ma ngay ca Sun, IBM, Oracles diéu hd tro XML va ding né trong
cac ing dung.

1.1.1. Giéi thigu

XML (eXtensible Markup Language) 14 ngdén ngir danh ddu mé rong dua
theo chuidn SGML (Standard Generalized Markup Languague). SGML dugc phat
trién cho viéc dinh dang clu tric va ndi dung tai li¢u dién tr, do to chac ISO
(International Organization for Standards) chuin hoa nam 1986.

SGML 1la do IBM (International Business Machines: tap doan cong nghé
may tinh da qudc gia 6 tru sé tai Armonk, New York, My) dua ra, song khong thé
khong ké dén nhitng dong goép ciia nhiéu cong ty khac. XML duge W3C (World
Wide Web Consortium: t6 chtrc doc 1ap dinh ra tiéu chuan cho trinh duyét Web,
may cht va ngén ngir) phat trién, nhung dic ta XML lai do Netscape, Microsoft va
cac thanh vién cta du 4n Text Encoding Initiative (TEI) xdy dung. T chirc W3C
XML Special Interest Group c6 dai dién tir hon 100 cong ty cing nhiéu chuyén gia

khac duoc moi.

Ly do ra doi cia XML vi SGML rét phirc tap, con HTML c¢6 nhiéu han ché
nén nam 1996 t6 chirc W3C thiét ké XMLnham muc dich don gian héa viéc chia sé
dir liéu gitta cac hé thdng khac nhau, dac biét 1a cac hé thong dugc két ndi Internet.

Diém quan trong cua ky thuat mo ta XML la né khong thudc rieng vé mot
cdng tyndo vi XML thudc vé ca thé géi, nd 1a mét tiduchuan dugc moi ngudi cong
nhan vi duoc tao ra bai W3C (World Wide WebConsortium).

Do XML rit 1a don gian cho nén céc cong cu chuan duoc tao ra délam viéc
v6i XML nhu Document Object Model - DOM, Xpath, XSL, v.v..rat hitu hiéu, va
chinh céc chuan nay duogc phét trién khéng ngung.



XML ciing giéng nhue HTML déu 1a ngdn ngit danh du, nhung sy ra doi coa
XML 1a dé khic phuc cho mét s6 yéu kém cia HTML.HTML va XML déu sir dung
cac thé (tag) nhung cac thé caa HTML la mot bo dixliéu thé duoc x@y dung va dinh
nghia trudc, tuc la nguoi 1ap trinh phai tuanthu theo cac thé da dinh nghia ctua
HTML, hién HTML c6 khoan hon 400 thé,dé nhé hét 400 thé nay ciing khong co gi
kho khan d6i v6i nguoi 1ap trinh Webchuyén nghiép nhung that kho ddi véi nhitng
nguoi khong chuyén. Hon niracdc thé cia HTML khong noi 1én dugc mo ta dir liéu
trong d6. Nhung d6i voiXML thi hoan toan khac béi vi tag trong XML 1a do nguoi
lap trinh dinh nghiava mdi thé 1a mot mé ta dir liéu ma ngudi 1ap trinh mudn truyén
dat.

1.1.2. Loi ich vé cia XML
Loi ich vé thwong mai

Chia sé da liu: XML cho phép cac doanh nghiép dinh nghia chuan di liéu
ctiia minh, tir 46 dé dang xay dung céc cong cu dé doc, viét va trao d6i dit li¢u. Piéu
nay cho phép cac doanh nghiép cé thé ty xay dung mot chuan dinh dang di liu
XML cho minh.Do d6 dit liéu cia mot ang dung c6 thé dé dang chia sé véi nhiéu
tng dung khac. Chang han di liéu vé khach hang cia mot siéu thi c6 thé duoc chia
sé véi mot cong ty tiép thi sir dung cling tiéu chuan dinh dang.

M@ ta diz liéu phirc tap: XML 1a mét ngdn ngit mém déo cho viéc md ta cac
dir liéu phuc tap. Chang han trong do hoa vector, ky hiéu &m nhac, toan hoc, hoa
hoc va nhiéu linh vuc khac nita.Vi vay n6 1a mot céng cu manh dé xay dung céc
ung dung mai.

Phan phat ngi dung: XML c6 kha ning hd trg nhitng ngudi dung va kénh
truyén khac nhau vi thé ta c6 thé xay dung cac ung dung c6 hiéu qua cao. Kénh
truyén & day bao gom phan phat thong tin cho cac may méc, co ché khac nhau vi duy
nhu TV ky thuat sb, dién thoai, web,...Hd trg cac kénh truyén khac nhau 1a mot
budc quan trong trong viéc phén phat tng dung thuong mai dién tu (e-
bussinese).Chang han mét siéu thi dién tir c6 thé phuc vu cho ngudi ding sir dung
laptop & nha, & cong ty hay & bt cir dau, dang 1am bat ky viéc gi sir dung dién thoai
di dong ho tro WAP.



Loi ich vé ky thuat

XML don gian héa viéc trao doi di liéu: Béi vi nhitng cong ty khac nhau
hiém khi ciing lam trén mét bo céng cu dinh dang nhat dinh, diéu d6 s& dan dén
kho khan trong viéc trao dbi thdng tin. Str dung XML, mdi cong tycod thé tao
ranhiéu tmg dung riéng dong thoidé dang chuyén ddi nhitng dinh dang dix liéu bén
trong chungdé co6 thé trao ddi trao ddi dir liéu mot cach don gian. Trén hét, day 1a co
hoi tot dé nha cung cap phan mém c6 thé dua ra cac cong cu chuyén doi nhiing ghi
chép co so dir liéu cta ho thanh XML va nguoc lai.

XML cho phép ma hoa théng minh: Do nhitng vin ban XML duoc t6 chic dé
nhan dang ting thong tin quan trong, c6 thé viét ma dé xir 1i van ban XML ma
khéng can con nguoi tac dong. Nhirng nha cung cap phan mém da danh rat nhiéu
thoi gian va tién bac xay dung céc cong cu phat trién XML, nén khi sir dung XML

viéc viét nhitng ma d6 1a mot qua trinh twong dbi don gian.

XML cho phép tim kiém théng minh: Mic di céng cu tim kiém di cai thién
dan trong nhiéu nim qua, tuy nhién nhin dugc nhirng két qua khong chinh xéac van
phd bién xay ra. Néu ban dang tim kiém mot cai gi d6 mang tén “Shop” trong
nhitng trang HTML, ban s& tim thay mot loat cac trang web vé Shopquan 4o, shop
may tinh, shop do gd, va rit nhiéu thir vé dung khac. Tim kiém van ban XML
cho <first-name> cac yéu té chara tir Shop s& mang lai cho ban nhiing két qua tét
hon rét nhiéu.

Sir dung lai da liéu: Khi muén tinh toan lai hay trinh bay lai mot tap di liéu
c6 sidn. May chu khéng can chuyén lai dir liéu vé cho may tram ma st dung luén dix
licu da duogc truyén trude d6.Diéu nay gidp giam luu luong truyén trén mang. Hoic
dir liéu cua nha xuat ban c6 thé duoc thu vién sir dung lai vi ching sir dung chung
dinh dang. Bing cach d6 ta khong phai xay dung lai co sé dit liéu cho thu vién.

Chia cat diz liéu va trinh dién: Mot website sau mot thoi gian hoat dong can
duoc thiét ké lai. Néu website d6 st dung XML dé luu dir ligu thi nd chi can thay
d6i giao dién con tang di liéu van duoc giir nguyén.

Kha nang mé réng: Mot tng dung st dung XML c¢6 nhiéu phién ban khac
nhau. Sau mdi lan nang cap thi cac thé maéi duoc thém vao.Diéu nay s& khong anh
huong dén viéc st dung co sd dir liéu mai bang cac tng dung cii khi nguoi ding
muén thay doi thoi quen lam viéc va sir dung cua minh.

Thoéng tin ¢6 ¥ nghia: Khi dua ra mét tir khoa “Quang Vinh”, thong tin ¢6 y
nghia s& cho phép nguoi doc ¢6 thé lya chon d6 1a mot tinh tir, tén mot cau tha, hay
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tén mot nha hang,...B6 may tim kiém dua trén HTML khong thé 1am duoc diéu do
vi khong du thong tin y nghia trong mdt trang HTML.V&i XML van ban te mé ta
chinh n6 vi vay rat dé dang dé biét duoc ¥ nghia cta van ban.

Céac loi ich khac: XML dé dang doc boi ca may tinh va con ngudi, n6 dua
trén cau tric cay va rat dé dang dé tao ra mot van ban XML (don gian nhat 1a dung

Notepad),...

1.2. MO HINH DU LIEU CUA XML

Mo hinh co ban:Mb hinh cay

M® hinh dir liéu co s¢ caa XML la cay gan nhan.

<Publishers>
¢publisher @name=" MIT Press’ >
{address? Cambridge </address>
<book>
{title> Databases </titled
{author> Tom </author>
{author> John </author>
¢/book>
¢/publisher>
{publisher;
<book>
{title> Life <{/title>
{author>
{name> Smith </name>
{age> 18 </age>
¢{/author>
¢/book>
¢name> NY Press </name>
¢/publisher>
</Publishers>

(a)

<Publishers>
<publisher @name=" MIT Press’ >
{address> Cambridge </address>
{bhook>
{title> Databases </title>
{author friend=1> Tom </author>

¢/book>
¢/publishery
<publisher>
<book>
{title> Life {/title>
{author id=2 friend=1>
<name> Smith ¢/author>
{age> 18 {/age>
{/author>
{/book>
<name> NY Press </name>
{/publisher>
¢/Publishers>

{author id=1 loves=2> John </author>

(b)

Hinh 1.1(a) Tai liéu XML khong c6 ID/IDREF(b) Tai liéu XML c6 ID/IDREF

Hinh trén biéu dién cay dir liéu caa mot tai lisu XML.Hinh 1.1a 1a md hinh
cay nhan nat, hinh 1.1b 1a m6 hinh cdy nhan cung, hai m6 hinh 1a tuong duong.

Ta xét cay dir liéu XML theo md hinh cay nhan nat ( va tuong tu cho cay

nhan cung).

C6 3 kiéu nt trong cay dir liéu:

NGt phan ti#: twong ¢ng vai thé trong tai liéu XML. Vi du: “Publishers”.
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Nt thugc tinh: trong ng véi thudc tinh gan vai thé trong tai lisu XML. Vi
du “@name”. Trai véi nlt phan ti, nat thude tinh khong duoc 16ng nhau (tec 1a cac
thudc tinh khdng thé c6 phan tir con), khéng lap lai (tic 12 khong cé hai thudc tinh
cung tén dudi mot phan tir), khéng thir ty (tirc 13 cac thudc tinh caa mét phan tir co
thé ddi chd cho nhau trong cting mot phan t).

NGt gia tri ( nat 14): twong (ng vai gia tri caa di liéu trong tai liéu XML. Vi
du: “MIT Press”.

Cac cung trong cay dir liéu biéu dién quan hé cu tric giita cac phan ti,
thuoc tinh, va gia tri. Trong mot cay dit liéu XML, mot vai nit tring tén c6 thé dugc
dat trong cung mot dudng dan.Hién twong d6 duoc goi la dé quy.

M hinh mé rgng:Directed Acyclic Graphs (DAGs) va General Graphs

Tai liéu XML cho phép nguoi st dung dinh nghia cac thugc tinh ID/IDREF
cua phan tir.Mot thude tinh ID xac dinh duy nhat moét phan tir, va cac thudc tinh
IDREF tré toi phan tr khac, sir dung thudc tinh ID cua né.Hinh 1.1b 13 tai liéu
XML véi céc thuge tinh ID/IDEF. Cac thude tinh ID/IDEF tang tinh linh hoat cta
mo hinh dir liéu XML va mé rong md hinh ciy co so thanh d6 thi ¢6 huéng phi chu
trinh — DAGs hay tham chi thanh d6 thi c6 huéng tong quat ( c6 chu trinh).

1.3. CAC TRUY VAN CUA XML

Khéc véi van ban text, tai lisu XML c6 cau tric 1ong nhau nén truy van XML
lién quan khong chi ndi dung ma con ca cau tric caa dir lieu XML. Vé co ban, ¢6
thé dinh dang céc truy van sir dung cac mau do. Trong d6 nut 1a gidi han ma nguoi
sir dung quan tam, tic 12 phan noi cung cua cé&c truy van.Con cung quan hé cau trdc
giita cac gioi han, tac 1a phan cau tric cta cac truy van.

Ta phan loai truy van XML thanh 2 16p: cac truy van Kiéu co so dit liéu
(Database-style) va cac truy van kiéu phuc hdi théng tin (Information Retrieval
Style — TR style).

Cac truy van Database-style tra vé két qua truy van la khép dung (ndi dung
va cAu tric) C&c yéu cau cuia cac truy van.No tuong ty nhu ngit nghia truy vin SQL
trong co sé dir liéu quan hé.

Céc truy van IR cho két qua truy van chinh xéc, dugce xép dua trén danh gia
thich hop tdi cac truy van. Chi ¢ cac két qua dugc danh gia cao duoc tra vé cho
nguoi str dung. N6 twong tu voi ngit nghia tim kiém tir khoa trong cac truy van IR

truyén théng.
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NY Press’

(11,10 (14,19AD (7, 17AD (24,24)AD QD 28D
‘Databases’ “Tom” ¢ John’ ‘Life’ (27,29) |(30,32)
(28,280 D @ (31,31)
‘Smith’ 18

(b) Publishers
publisher

‘MIT Press’ ‘Cambridge’ ‘NY Press’
titl

‘Databases’ “Tow’  “John’

‘Smith' 18
Publishers
(c) D
poblishes 7Ty publisher Cii)
@nane
author ,
itles 3 ~ title 6 _@author GO
< by titlecsy aut.hor ________ U 5 o (2D R T
‘MIT Press’ ‘Cambridge’ o g 08
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D @
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Hinh 1.2(a) Cay dit liéu XML véi nat dugc gan nhan(b) Cay di liéu XML
Edgelabeled(c) Do thi dit liéu XML véi nat dwgc gan nhan
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a) Cac truy vin XML Database-style

XML Path Language (Xpath )vaXquery, 1a ngén ngit truy van XML chinh.
Cac mau do dong vai tro rat quan trong trong Xpathva Xquery.

Xpath:1a ngén ngit truy vin XML co sé, chon nit trong tai liéu XML sao cho
duong dan tir géc t6i nat dugc chon théa man mau dic biét. Mot truy van Xpathdon
gian 1a mot chudi cac truc va thé xen k& nhau. Hai truc thudng ding nhat 1 truc con
“/” & day “A/B” nghia la chon nat con B cua nat A, va truc hau dué¢ “//” ¢ day
“A//B” nghia 1a chon nat hau thé B cua nit A. Xét mot vi du: truy vén
Xpath “/publisher//title” s& tra vé tat ca cac phan tu title & bén dudi tat ca cac phan
tar publisher. Két qua cua truy van nay trén cay di liéu hinh 1.2a I hai ndt title c6
gid tri 1a “Databases” va “Life”.

H title | author

1: For $a in distinct-values(//hook/author) E twig pattern i T
. 2: Return ! matching "1 :2
publishe publisher, 3:  <Result> ! /? L
. { :
. ' book
title book | 5 $a, : 00 Group By || author
9 , ename 6 For $b in //book !

= ‘MIT Press title| 7 Where some $a, in $b/author satisfies $a,=3a;? ¢ ? Tiile | author

? 8 Return $h/title 1 title author Tl al

9: } H . t2 al

(1) Path Pattern | (2) Twig Pattern 10;  </Result> i Twig Pattern .. iaa

(a) (b)

Hinh 1.3 (a)Xpathva (b) Xquery

Truy van Xpathtrén cé thé hiéu nhu 1a mot miu duong dan don gian, nhu
hinh 1.3a(1), & day cung binh thuong la truc </, cung c6 dau “=" 1a truc “//”, con
nut t6 dam 1a ra két qua. Tong quat hon, truy van Xpathcd thé chi rd mot mau thi
phic tap hon bang cach st dung cac bd loc trong biéu thac. Vi du
“/publisher[@name = MIT Press] /book/title” (hinh 1.3a(2)), ¢ day
“/publisher/book/title” 13 duong dan chinh cua truy van, con noi dung nam trong
dau “[* va “]” 1a mot bo loc. Truy van ndy tra vé tat ca cc tén sach ciia nha xuat
ban “MIT Press”. Mot cach tdng quaét, truy van Xpathco thé chira nhiéu thudc tinh.

L&i caa mot truy van Xpathla mot mau thar chi c6 diing mot nat dau ra. Ta sé
goi c&c nut trong trong truy van 1a n(t van tin va cac ndt trong cay di liéu 1a nat di
liu. Ngoai truc con va truc hau dug, Xpathcon dinh nghia 11 kiéu truc khac: cha,
to tién, hau dué hoic ban than, to tién hoic ban than, following, preceding,
following-sibling, preceding-sibling, ban than, thugc tinh, va khong gian tén
(namespace). Ta chi tap trung vao cac truc “/” va “//” vi chung thuong dugc sir

dung va dang nghién ctru nhat.
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Xquery: Ngbn ngit truy van Xquery didn cam hon Xpath.Mét truy van
Xquery gom cac ménh dé For-Let-Where-Return (FLWR), c6 thé 16ng nhau, rat
t6ng quéat. Nghia 1a mdi ménh dé c6 thé chira cac truy van con Xquery.

Diéu khoan For, Let budc cac nat do biéu thic Xpathlwa chon véi céc bién

nat ma ngudi sir dung dinh nghia.
Diéu khoan Where chi r su lra chon hay vi tir néi ddi véi cac bién nut.

Diéu khoan Return tac dong vao bién nut dé dinh dang két qua vén tin dudi
dang XML.

Hinh 1.3b biéu din mét truy van Xquery don gian, nhém cé4c tén sach theo
tac gia chir khdng nhom tac gia theo sach.

Mic du cu phéap phic hop va 1ong nhau cua Xquery 1am cho n6 ¢ kha ning
biéu dién cao hon Xpath, sy phong phl ngir nghia nay ciing 1am ting do phuac tap
khi ti wu hoa va danh gia truy van Xquery.

Mic di van tin Xquery c6 thé duoc danh gia theo cach don gian dung céc thi
tuc vong 1ap 16ng nhau theo ding ct phap. Nhung cach lam so dang nay s& kém
hiéu qua. Vi du, trong khi truy van hinh 1.3b gom 4 biéu thirc duong dan (dong
1,6,7 va 8), khong 1én danh gia 4 biéu thirc duong dan day riéng biét. That vay, cac
biéu thirc duong din nay cé phan chung nhau, va danh gia chung riéng biét s& dan
dén truy cap lap lai cung nat dix liéu.

Néu phan tich can than ngit nghia cua truy van Xquery trong vi du nay, mot
bo t6i wu Xquery thdng minh s& 1am nhu hinh bén phai hinh 1.3b. Lap ghép ca 4
biéu thie duong dan thanh chi mot mau do, tranh dwoc danh gia 1ap lai cac biéu
thire dudng dan ay.Ly do 1a céc van tin Xquery sir dung biéu thirc Xpath, vé cin ban
d6 1a duong dan hay mau so sanh, trong dang FLWR dé rang budc hay tac dong vao
cac bién nat. Tuy nhién, khac véi Xpath,Xquery 1am nhiéu hon 14 tinh todn mot mau
so sanh don gian. NGi cu thé hon:

= Tra loi mét truy vdan Xquery c6 thé gom danh gid nhiéu mdu do trong
khi truy van Xpathchi ddanh gid mét mdu do. Pé t6i wu, sé heong cac
Mdu do trong danh gid cdc truy van Xquery Ién |a cuc tiéu dé tranh
lgp lai cing mét biéu thize dwong dan.

= Mqdu do c6 trong cac truy van Xquery thiong gom nhiéu hon mét nit
& két qua ra, trong khi mdu do cia mét truy van Xpathchi c6 mgt nat
két qud ra.
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= Pdnh gid mau dd khdng phdi 1 phép toan duy nhdt dé danh gid cdc
truy van Xquery. Pé nhdn duwoc két qud truy van ding dén, cac phép
todn khdc ciing phdi dwoc thyc hién sau khi so khép mau do
= Cudi cuing, két qud truy van can phdi dige dinh dang thanh XML theo
ddc ta trong ménh dé Return.
b) Ciac truy van XML kiéu IR

Céc truy van XML kiéu chi yéu duoc st dung dé truy van dir liéu XML
chaa dir liéu ¢ gia tri cac yéu té thuong lién quan dén vin ban dai. Vi du, tai liu
XML trong Hinh 1.1a la khéng phai vin ban dai, vi hau hét cac phan tir cua no, vi
du nhu "Database”, "Tom" va "John" chi bao gom cac vin ban rit ngan. Tuy nhién,
tai liéu nay sé trg thanhvin ban dai, néu xem xét mot sé phan tir méi c6 chta van
ban dai da duoc thém vao dudi cubn sach nhu 1a phan tir con.

Khong gidng nhu cac kiéu co so dit liéu truy vin XML, thuong khong ¢o
théng nhat tiéu chuan ngdn ngir dé thé hién truy van XML kiéu IR.

Bay gid ching ta mét thoi gian ngan gigi thiéu hai 16p chinh cuatruy van
XML kiéu IR: truy van DB+IR va truy van IR-only. Khong giéng nhu truyén théng
truy van kiéu IR thyuc hién émuc chi tiét cua cac tai liéu, co nghia 1a tit ca cac tai
licu lién quan dén truy van, nhitng truy van XML kiéu IR duoc thuc hién cac chi
tiét tai cac phan tir XML.

Cac truy van DB+IR. cac truy van DB+IR la ting cudng tir cac truy van
dir liéu kiéu XML Database nhu 1a cac truy van Xpathva Xquery voi cac dac tinh
cua IR. Chang han ting cuong céc truy van Xpath,Xquery voi ham contains tim
kiém theo tir khoa kiéu IR. Vi du “/publisher[contains (“Database”,”Tom”)] / @
name”. NO tra vé tén cua tat ca cac nha xuat ban ma phan tir con (hoic hau dué) cua
no chua “Database” “Tom”.

Cac truy van IR-only.Khuén dang cta cé4c truy van IR-only khong ctiing nhac
nhu cac truy van DB+IR: cac truy van IR-only khéng c6 phan ciu trac va dic ta
phan ndi dung nhu 14 tap hop céc tir khoa K = {K1;K2;....Kn} (twong ty nhu céc
truy van tim kiém theo tir khda trong IR truyén thong). Két qua du kién cua céc truy
van IR-only Ia tap hop céc t6 tién chung gan nhat cua cac nut dit liéu Gng véi cac tir
khoa cé trong K, vi tap hop cac t6 tién chung gan nhat 1a cac phan ti tra 1oi rd rang
va lién quan nhit téi tr khoa dda cho.Vi du: mot truy van IR-only
{“Database”,”Tom”} trén cdy dit liéu hinh 1.2asé tra vé nit book dudi nut
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publisherdau tién, ma khong tra vé nut publisher dau tién cho du no ciing 1a t6 tién
cua “Database” va “Tom”.

Xép hang. Ngoai viéc tim kiém truy van ang cir vién két qua, truy van XML
kiéu IR(ca hai DB + IR truy van va IR chi truy van) con phai xép hang céac két qua
truy vin tng cir vién dua trén sy lién quan cua ho véi cac truy van va tra vé cho
ngudi sir dung nhitng két qua hang du gidng nhu trong kiéu IR truyén théng.

1.4. PHAT BIEU BAI TOAN
So khép mau thi 14 thiét yéu trong cac truy van Xpath /Xquery.Day 1a mot
trong cac bai todn quan trong nhat khi xu ly truy van XML.

Hinh thuc bai toan so khép mau thtr 1a: tim trong mot cay dit liéu XML D tat
ca cac phu hop théa man mau thir Q. Mau thtr cia mot truy van Xpathchi c6 mot nat
két qua ra, con két qua ra cia mot mau tha phu hop 1a mot tap hop nit. Mau thir
trong mot truy van Xquery thudng ¢é nhiéu hon mot nat két qua ra, va két qua cua
mau thir phii hop 1a tap hop cac niit, nhu minh hoa trong hinh 1.3b.

Ngoai mau thar phi hop, mot bai toan quan trong khac trong xt ly truy vén
XML 1a loc tai lieu XML, xuit hién trong cac wng dung SDI(Selective
Dissemination of Information). Thanh phan 16i cua SDI 1a b loc tai liéu, so khép
mdi tai liéu XML D tir c4c nha xuat ban vai mot suu tap c4c truy van thir tir cac
khach hang, dé cac dinh cac truy van duoc dit mua ndo co it nhat mot phu hop
trong D hon 1a tim tit ca cac phd hop caa khach hang cac truy van trong D, nhu yéu
cau cua mau thir phii hop.

Do tam quan trong cta mau thir phii hop ta s& tap trung xem xét cac ky thuat
mau thir phi hop. Cu thé hon 1a mau thir pht hop kho tai lieu XML duoc luu trit
lién tuc. Mot cach don gian dé truy van tai lisu XML duogc luu trit lién tuc 1a mo
hinh trién khai dwa trén b nhé: dau tién nap toan bo tai liéu XML tir bd nhé ngoai
vao dudi dang cdy sau d6 thuc hién cac truy van XML trén cay nay. Cach lam nay
la truc tiép, nhung chi thyc hién céc truy van XML trén cay nay.Cach lam nay la
tryc tiép, nhung chi can thyc hién duoc véi kho tai lisu XML ¢& nhé.Khong hiéu
qua khi ¢& 16n. Bé hiéu qua can phat trién thanh Database-style mirc d6 tinh vi hon.

Gan day, c6 cac k¥ thuat nang cao déang ké hiéu nang xu ly truy vén trong
CSDL XML: danh chi muc theo gié tri va danh chi muc theo cau trdc.

Ta phan loai cac ky thuat nay thanh hai 16p: tiép can theo huéng quan hé
(relational approach) va tiép can theo hudng tu nhién (native approach).
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Tiép can theo hudng quan hé: sir dung ngay cac hé CSDL quan hé dang c6
san dé luu trir va truy van di liéu XML.
Tiép can theo huéng ty nhién: xay dung tir cac hé thdng chuyén dung dé luu
trit va truy van dir liéu XML mét cach khdng lya chon.
Nhiéu nghién ciu vé truy van dit liéu XML gia thiét cac truy van lam viéc
trén mé hinh di liéu XML hinh cay.
= Ly do the nhdt: md hinh téng qudt hon, dang do thi sé tang dé phirc tap ddng
ké.
= Ly do thi hai: tai liégu XML dang do thi véi céac thuge tinh ID/IDREF khong
phé bién trong thuec té nhu tai liéu dang cay.
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CHUONG 2:CAC THUAT TOAN TRUY XUATDU LIEU XML

2.1. PANH CHI SO DU LIEU XML
N6i chung, viéc danh chi s san trén cac dir lisu XML gitp cho viéc xir ly
truy van XML thuan tién hon rat nhiéu vi n6 gitp chung ta c6 thé dinh vi nhanh
chéng dir liéu dich thay vi phai quét toan bo dit liéu. Co 2 kiéu danh chi s6 XML d6
la:
= Ddnh chi sé dir lidu gia tri trong tai lieu XML.
»  Pdnh chi 6 c4u tric cua tai liéu XML.

Ta s& xét 2 16p danh chi sé cau tric quan trong: Lwoc do danh sé va heoc do
do thi chi sé.

2.1.1. Lwge d6 danh s6

Mot van dé quan trong trong md hinh thuét toan twigla xac dinh cac méi
quan hé cau tric giita hai nat trong cay dit liéu. Vi du nhu cau hoi cip nit duoc géan
thé A, B trong cay dir liéu hay hai nit (a,b) ¢6 khép véi mau duong dan “A/B” hay
khong? Trudc hét can biét c6 hay khong duong dan tir a dén b trong cay di liéu.

Mot phuong phap don gian dé xac dinh do6 1a duyét cay, duyét tir cay con gbc
A xubng tim B hoic nguoc lai, tir B 1én dé A. Tuy nhién, néi chung phuong phap
duyét cay la kém hiéu qua vi phai qua nhiéu nat chang lién quan, cac ndt nay c6 thé
rai rac nhiéu trong 6 dia nén s& mat nhiéu thoi gian cho viéc truy cap vao ra.

Mot céch tiép can khéc dé co thé xac dinh 1a tinh bao dong bic cau cua cay dir
liéu. Tuy nhién, kich thudc cua bao dong bac cau 1a qua 16n dé dung trong thuc té.Vi
vay can phuong phap biéu dién c¢6 dong tinh lién quan gitra hai nat trong cay dir
liéu.

PrePost coding:

Nim 1982 Dietz dd dua ra cong trinh dau tién vé lugc d6 danh sé cho cay.
Dé xuét luoc d6 danh sé ma ta s& goi 12 Prepost coding. Mdi nat trong ciy dugc gan
cap sb (pre; post), 1a thi ty xt ly nat khi duyét cay theo tht tu trude (preorder) va
duyét theo thur tu sau (postorder).

Sau d6 Zhang va cac déng nghiép da dua PrePost coding vao tng dung cho
XML: gan nhdn mdi ndt trong cay dit lieu XML maot cap hai s6 (start; end), cho
phép suy ra vi tri ciia thé mé <...> va thé dong </...> ctia phan tir twong tng véi nat
trong tai liéu XML. D& thiy rang (start; end) va (pre; post) vé ban chét 1a mét.
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PrePost coding c6 c&c tinh chdt sau:

Tinh chat 1: quan hé t6 tién hau dué. NGt a 14 t6 tién cua nat b trong cay di
liéu khi va chi khi a:start< b:start < a:end.

Trong PrePost coding: 1) khong gian luu trir cap (start; end) 1a rat khiém
tén. 2) véi su gitp d& cua cap (start; end) ta c6 thé xac dinh quan hé to tién hau dué
giira hai cap nut véi chi phi thoi gian khong thay doi bang cach sir dung hai phép so
sanh. Ngoai ra, chung ta c6 thé xac dinh mdi quan hé cha con bang viéc két hop véi

level cua nat.

Tinh chdt 2: quan hé cha con. Trong cay dit liéu, nit a la cha cua nat b khi va
chi khi a:start< b:start < a:end va a:level + 1 = b:level.

Ngoai hai truc “/” va «//”, PrePost coding c6 thé xir Iy tat ca cac truc khac
duogc dinh nghia trong Xpathbang thém ma sé cha.

PrePost coding ciing goi 1a “interval coding™, vi cap 2 s6 ¢6 thé coi nhu mot
khoang va viéc xac dinh méi quan hé giira hai nat 1a kiém tra quan hé “chtra trong”
gitra cac khoang.

Dewey coding:

Mot luge dd danh sé khac 1a Dewey coding. N6 vén dugc xay dung dé danh
chi s6 cac thong tin phé bién.

Niam 2002 Tatarinov ap dung Dewey coding va xir ly truy van XML.

Mdi nat duoc gan véi mot vector cac so, 1a duong dan ID caa nut dén nit
(hinh 1.2a), vector Dewey cua nit 2 1a 1.2 va nt 10 1a 1.2.7.10.n4t a 1a mot to tién
ctia nat b trong cay dir liéu khi va chi khi a:vector Ia tién t cua b:vector.

Uu diém caa Dewey coding so vai PrePost coding 1a: Dewey coding duy tri
dé hon khi cap nhap cay dir ligu XML. IBM System RX, Microsoft SQL Server va
Oracle DB dung Dewey coding trong xir Iy truy van XML:

Theo cam tinh, khi thém nat mai (hay cay con mai) vao cay dit liéu, chi can
cap nhap lai vector Dewey cua c4c ndt trong cay con gbc la cac em (following
sibling) cua ndt mai thém.Hon nita, ORDPATH coding — mét bién thé cua Dewey
coding tich hop trong Microsoft SQL Server 2005, khdng can phai cap nhap vector
ORDPATH khi chen thém.
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Duy tri PrePost coding khéng minh bach.Khi thém ndat méi (hay cay con
méi) vao cay dir lidu, can cap nhap cap sb (start; end) caa moi nit, chi trir cac nat
trong cdy con c6 géc 1a anh (previous sibling) cua nit méi.

Cap (start; end) can it khéng gian nh¢ hon.

PrePost coding hd tro tét hon cho kiém tra mbi quan hé giita hai nat, vi
phép so sanh la ré hon kiém tra tién td gitra hai vector.Chinh vi diéu nay
maPrePost coding duoc dung rong rai trong xt Iy truy van XML.

2.1.2. Lwoc ddchi s6 d6 thi
Luoc dd dd hoa chi sb con goi 1a “tom tit cau tric — structural summaries”.

Tu tudng co ban 1a: nén do thi dit lieu XML c6 thé dugc danh gia hiéu qua
hon trén Gl thay cho trén G. Khéc véi luge dd danh sd, lwge do chi sé d6 hoa noi
chung &p dung cho dd thi dit liéu XML tong quat. Ta phan loai cac luoc dd d6 hoa
chi s6 thanh hai 16p: P-indexes danh cho cac truy van tuyén tinh (van tin path) va T-
indexes danh cho céc truy van twig.

a) Chi s6 d6 thi cho cac truy vain tuyén tinh (P-indexes)

Niam 1997 Goldman va Widom dé xuat Strong DataGuide, 1a mot chi s6 do
hoa som nhat, tom tat tit ca cac thong tin duong dan trong G thanh GI.Gl ¢ thé
xem nhu maot thiét bi tu dong hitu han duoc bién d6i tr G. Luu ¥ rang mot nat dix
liéu trong G, Vi du nit 5 trong hinh 2.1a, c6 thé xuat hién nhiéu hon mét ndt chi s6
trong Gl (hinh 2.1.b).

(a) (b) (c) (d) (e)

Hinh 2.1 T d6 thi dit liéu dén d6 thi chi s6 (a)Dd thi dit liéu (NFA) (b) Strong
DataGuide (DFA) (c) A(1)-index. (d) 1-index (A(2)-index) (e) F&B index.

Noéi chung, trong trudng hop xau nhét kich thuéc cia Gl dung Strong
DataGuides c6 thé 1a ham mi cta kich thuéc G. Tuy nhién, khi G 1 cay, Strong
DataGuide rat gon dung 1-index thi kich thudc khong vurot qua kich thudc cua G.
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Nam 2004 Weigel tiép tuc mo rong Strong DataGuides thanh Content-Aware
DataGuides dé xtr Iy hiéu qua céc truy vib XML kiéu DB+IR. D6 14 tang cudng
DataGuides véi gia tri sé 1am trude cho gia trj dir liéu trong tai liéu XML.

Tréi vé6i Strong DataGuides, nhiéu lwge dd chi s6 d6 hoa khac doi hoi mdi
nGt dit liéu anh xa vé6i chi mét nat chi s6.bac biét, né phan hoach ndt dit liéu trong
G thanh céc 16p tuong duong, sau d6 nhom tat ca cac nat dix liéu trong cung 16p
turong duong thanh mot nit chi s6. Cudi ciing né tao ra mot “tag edge” gita mdi cap
nat chi s6 (1,1) chi khi c6 2 nat dix liéu a thudc 1, va b thudc 1 duoc ndi boi “tag
edge” nhu thé trong G. Khéng nat dit liéu ndo anh xa véi hon mot nt chi s6. Nhu
vay, kich thudc ctua Gl khong bao gio vuot G. Két qua 1a cac truy van XML dugc
danh gia hiéu qua trén GI, cho két qua truy v4n an toan va chinh xac. “An toan” &
day co6 nghia la tap hop céac nut tra 161 thye su (tire 1a cac nit dir liéu duge dua ra
néu xtr Iy truy van truc tiép trén G), “chinh x4c” ¢6 nghia 1a hai tdp hop nut nay

ding bang nhau.

Mbi luge dd chi sd do thi su dung mot chién luogc phan hoach nat di
liéu cua riéng minh.Nam 1999 Milo va Suciu dua ra 1-index, phan hoach cac
nat dir liéu thanh cac 16p tuong duong dya trén B-bisimilarity: Néu 2 nat dir
lieu 1aB-bisimilarity, thi ching cé cung tap hop duong dan goc (duong dan gdc cua
nut 1a duwong dan thé tir goc dén nit — hinh 2.1d).Luu ¥ rang néu G la cay thil-
index ciing 1a cay. Vi du, xét dd thi G hinh cay, hinh 2.1a, nhung g& bé canh (2, 5).1-
index cua G s& la cay nhu trong hinh 2.1d, nhung {5} hoa nhap vao {6, 8}.1-

index hinh ciy nhu thé ciing c¢6 thé xem nhu mét cay.

Pang tiéc 12 mic du kich thuée caa Gl ding 1-indexes khong qué kich thuéc
cua dd thi G, nhung trong nhiéu truong hop Gl van con qué 16n dé 4p dung duoc
trong thuc té.

Pé giam kich thuéc cua 1-index, nam 2002 Kaushik tong quat hda 1-
index thanh A(k)-index, ph&n hoach cac nut dix li¢u thanh cac 16p twong duong
theok-bisimilarity:

Hai nat dir liéu la k-bisimilar, thi ching c6 cung tap hgp incoming k-
paths, & day k-path 1a duong dan thé co do dai < k. /-index 1a truong hop riéng
cuaA(k)-index khi k du 1on.

Uu diém caa A(k)-index so véi 1-index la: A(k)-index ndi chung cé kich
thudc nho hon 1-index, vi A(k)-index dwa nhiéu nat dit liéu hon vao cung nit chi so.
Gi4 tri k cang nho thi kich thudc chi sé cang nho. Tuy nhién, uu diém nay
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cuaA(k)-index tra gi4 bang do6 kém chinh xac truy van: né chi chinh xac cho
cac truy vanp-path véi p < k. Cac truy van p’-path p’ > k, thi 1a an toan nhung
khdng chinh xac. Hinh 2.1¢ minh hoa A(1)-index. Chu ¥ rang 1-index trong hinh
2.1d ciing 1a A(2)-index. Hai nut chi s6 {6, 8} va {9} trong hinh 2.1d duoc hoa
nhap thanh mot nut chi sé {6, 8, 9} trong hinh 2.1c, vi cac nat 6, 8, 9 ¢ clng
tap hgpincoming 1-path {D}.

Mic du céc truy van 1-path vi du “/A” va “/D” 1a chinh xéc trén A(1)-index,
mot s6 truy van 2-pat nhu “/A/D” va “/B/D” chi an toan chir khong chinh x4c. Panh
gia “/A/D” trén A(1)-index s& tra vé cac nat chi s6 {5} va {6, 8, 9}, nhung nit 9
trong G khoéng khép “/A/D”. Do d6, v6i cac truy van p’-path, can thém budc
postvalidation néu yéu ciu két qua truy van phai chinh xac. Buéc postvalidation
nay kiém tra cac nut dir liéu du bj thong qua incoming path trong G, vi vay cin
thém chi phi thoi gian. Viéc chon k phu hop 1a rit quan trong trong ap dung thuc té.
K nho s& kém hiéu qua vdi cac truy van long-path, k 16n thi chi s6 qua 16n, tang chi
phi ctia ca truy véan short-path va long-path.

Nam 2003 Chen tong quat hda A(k)-index thanh D(k)-index tu thich nghi, sir
dung cac gia tri k khac nhau (chir khong phai mot k duy nhét) cho céc ndt chi sb
khéc nhau.

Niam 2002 Chung dé xuat Adaptive Path index cho dir lieu XML (APEX).
D6 1a mot luoc d6 chi s d6 hoa tu thich nghi khac véi dong co va chirc ning giong
D(k)-index.

Nim 2004 He va Yang tiép tuc cai tién D(k)-index, ding 2 indexes tinh vi
hon, M(k)-index va M*(k)-index.

b) Index Graphs bao trum cic truy van Twig (T-Indexes)

P-indexes chi xu ly cac truy van tuyén tinh.Tra loi cac truy van twig tong
quat doi hoi thém budc ndi duong dan trén cac nit dir liéu ma truy van path trén
P-index.

Niam 2001 ToXin da sir dung DataGuide dé danh chi s6 duong dan va sau dé
trién khai néi duong dan theo tiép can Edge.

Pé tranh budc ndi duong dan, can phét trién T-indexes, sao cho né co thé
truc tiép xtr 1y cac truy van twig tong quét, néi chung co kich thudc chi s6 16n hon
P-indexes.
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) Tong két vé lwge db chi sb dd thi

Céc lugce d6 chi sb d6 hoa di phat trién tir P-indexes chi xur ly céc truy van
path thanh T-indexes kich thuéc 16n hon, c6 thé xir ly céc truy van twig tong quét.

P-indexes va T-indexes tir chd 1a cac chi sb chinh xac, ¢ kich thuéc I6n
(1-index v6i P-indexes va F&B-index v6i T-indexes) thanh safe-only danh chi s6 c6
kich thudc nho hon (A(k), D(k), M(k), APEX idexes vai P-indexes va (F+B)i-index
véi T-indexes).

Khong ¢6 luge d6 nao vuot troi cac khac vi ludn cé can bang cac yéu té giira
kich thuéc chi s6 va kha nang tra 16i truy van.

Safe-only danh chi sé c6 kich thuéc chi sé nhé hon, nhung lai cin budc
postvalidation kha ton kém dé nhan dugc két qua truy van chinh xac khi cac truy

van nam ngoai pham vi xtr ly.

2.1.3. Téng két

Luoc d6 danh sé va luge do dd hoa danh sé khéng phai 1a hai cong cu doc
lap loai trir 13n nhau trong danh chi s6 cau trdc cua dir lieu XML. Ching dong vai
tro khac nhau trong tra 1oi cac truy van XML: luge d6 do hoa danh sb dung dé lya
chon dudng dan, con luge d6 danh s6 dung dé ndi duong dan. Ching két hop voi

nhau dé tang nang suat xu ly.
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2.2. XU LY TRUY VAN XML

XML (Extensible Markup Language) dang ndi 1én nhu mot tiéu chuan quéc
té dé trao d6i thong tin giita cac tng dung World Wide Web khac nhau. Hién nay
nhu ciu truy van dir liéu XML ngay cang ting nham phuc vu cho viéc luu trit lugng
dir liéu 16n mot cach hiéu qua. Mot trong nhitng van dé quan trong trong xu ly truy
van XML 1a chon cach pht hop véi mé hinh, 1a viéc tim kiém dix liéu XML trén cay

v4i tat ca cac thudt toan truy van twig (hodc duong dan) véi mo hinh Q.

Trong cudc khao sat nay, ching em xem xet, phéan loai va so sanh chinh k§y
thuat twig véi cac thudt toan truy van trén XML. Cu thé, chling em xem xét hai 16p
thuat toan truy van XML 16n: cach tiép cin quan hé va cach tiép can tu nhién. Céch
tiép can quan hé sir dung truc tiép hé thong co sd dit liéu quan hé hién c6 dé luu trix
va truy van dix liéu XML, né cho phép st dung tat ca cac ki thuat quan trong da
dugc phat trién trong cac co sé dir lidu ¢ sin, con trong céc tiép can ty nhién viée
lwu trix va xt ly truy van hé théng pht hop cho dir liéu XML duoc phét trién tir dau
dé cai thién hon nita hiéu suat truy van XML.

Y nghia cta cong viéc truy van va quan ly dir liegu XML phét trién theo
hudng tich hop cach tiép cin theo huéng quan hé véi cach tiép can theo hudng
tu nhién s& dan dén hiéu suat cao hon va giam dang ké chi phi str dung dir liéu trong

hé théng.

2.2.1. Tiép cén theo hwéng quan hé

Cac hé co so dir lidu hién nay phan nhiéu 1a co s& dit liéu quan hé (IBM DB2,
Microsoft SQL Server, Oracle DB...). Vi thé c6 nhiéu nghién cau vé luu trit va truy
van Dit liéu XML trong CSDL quan hé.

2.2.1.1. Cach tiép can canh
a) Cach tiép can canh co s&

Nam 1999 Florescu va Kossmann dé nghi mot cach tiép can don gian dé bam
dir lieu XML vao cac quan hé. Tat ca cac canh trong cay dit liéu XML ¢6 cac canh
duoc gan nhan (edge-labeled) duoc dit vao chi mot bang quan hé cung (luge dd
hinh 2.2a — dir liéu trong bang diéntheo cdy dir liéu XML hinh1.2b)
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| Label [Source|Target| Flag | Value | | Label | Start | End | Level [ Flag | Value |

publisher 1 2 Element mull publisher 2 20 1 Element null
namie 2 3 Attribute | MIT Press néame 3 5 2 Attribute | MIT Press
address 2 4 Value Cambridge address 6 8 2 Value Cambridge
publisher 1 9 Element null publisher 21 38 1 Element null
(a) (b)

Hinh 2.2 Vi du V& mot (a) Bang céc canh va (b) Bang cac nit.

Y tuéng then chét st dung cap thudc tinh (Source; Target), 1a hai dau mat
ctia mdi canh.Label 12 nhan cua canh, Flag va Value 12 kiéu va gia tri caa nut dich
cuia canh. Hai canhA va B ¢ thé ndi khi va chi khi A: Target = B: Source.

Dua trén tinh chat nay, dé dang chuyén d6i cac truy van XML khong chira
tryc “//” thanh cac truy van SQL (hinh 2.3a). Tinh toan cac truy vin SQL nay bao
gom hai buéc chinh:

Budge 1: 12 lya chon canh (phanl), truy luc c4c canh dit liéu cho mdi nhén
trong truy van. Mét chi sé cum (clustered index ) xay dung trudc trén Label c6 thé
ting dang ké tdc do xir Ii ctia budc nay. Hon nira, chi 6 cum xay dung trudc trén
Value lam tang hiéu qua truy luc cua cac canh dir liéu, vi du canh “address” véi gia
tri “Cambridge” hinh 2.3.

Budc 2: 1a ndi canh (phan2), ndi cac canh ké nhau nhan duoc sau budc 1.
Budc nay thuc thi hiéu qua hon véi cac chi sb trén (Source ; Target).

b) Cach tiép cAn nhi phén

Select name. Value Select name. Value
From  Edge publisher, Edge address, Edge book, From  publisher, address, book, author, name
Edge author, Edge name Where publisher. Source = 1 and
publisher, Where  publisher. Label = ‘publisher’ and 7] publisher, Target = address. Source  and
address, Label = ‘address’ and publisher. Target = book. Source and )
book book. Label = “book’ and (1) book. Target = author. Source and
address author. Label = ‘author’ and author. Target = name. Source and
= “Cambridge’ nane. Label = ‘nane’ and _ address. Value = ‘Cambridge’
author publisher. Source = 1 and =
publisher. Target = address. Source  and
publisher. Target = book. Source and |(2)
name book. Target = author. Source and
> author, Target = name. Source and

address. Value = ‘“Cambridge’
(a) (b)
Hinh 2.3 Céch tiép can canh: truy vin SQL cho “/publisher[address =

“Cambridge”]/book/author/name”(a) Cach tiép can cung co ban (b) Céch tiép can nhi
phan.

25



C6 thé tranh thyc hién phan 1 trong cach tiép can canh co sd bing cach tiép
can nhi phan do Florescu va Kossmann dé nghi. D6 1a nhom cac canh trong bang
cac canh theolLabel cua ching va tao ra mot bang cho moi Label riéng biét. Mdi
bang co luge dd 1a (Source, Target, Flag, value), bo Label khéi luoc do canh.Hinh

2.3 1a mot vi du.

Ngoai ra, cach tiép can nhj phan con tiét kiém khong gian luu trit vi thudc
tinh Label khéng can nira.

Nhuoc diém cua cach tiép can cung 1a:

1) Chira mét sé phép néi. S phép nai & sé nat truy van trong truy van twig
tror di 1. Nhuw vdy, cach tiép cdn nay cé thé khong hiéu qua khi xiz ly cac
truy van twig lém hon.

2) CO6 thé 161 khi xi# Iy cac truy van véi “//” vi khé xde dinh sé tén cia céac
the gita A va B. Pé xdc dinh quan hé té tién hdu dué giga cac nut dir
ligu, can tinh mét phan bao déng bdc cau cua cay di liu bang cdch dua
ra cac dé quy SQL cac truy vdn. Viée tinh truéc va biéu dién san bao
dong bdc cau c6 thé trdnh chi phi tinh todn nhung mat chi phi cao vé
khong gian lwu trir.

2.2.1.2. Cach tiép cin nut

Select name. Value

From Node publisher, Node address, Node author, Node name
Where publisher.Label = ‘publisher’ and —
address. Label = ‘address’ and o
author. Label = ‘author’ and
publisher name. Label = ‘name’ and _
publisher. level = 1 and
author publisher. start < address. start and
address address. start < publisher. end and
= ‘Cambridge’ L name publisher. level + 1 = address. level and
o publisher. start < author. start and (2)
) author. start < publisher. end and
author. start < name. start and
name. start < author.end and
author. level + 1 = name. level and
address. Value = ‘Cambridge’

Hinh 2.4 Céch tiép can nat: Truy van SQL cho
“/publisher[address="Cambridge ] //author/name”
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Nam 2002 Zhang phat trién céch tiép can nut, trong do tat ca cac nat (tirc 1a
phan tir va nat thudc tinh) trong cay dir liéu XML nhén nat, duoc luu trit trong bang
quan hé nit, c6 luge dd trong hinh 5b véi dit liéu dién theo dir liéu XML trong hinh
2a. Y tuong then chét & day 1a sir dung bo ba thudc tinh (Start, End, Level). Cac
truy van chta truc “//” duoc tra loi hiéu qua bang cach st dung cap (Start, End).
Level s& két hop véi (Start, End) dé tra 1oi cac truy van chia truc /.

Dua trén céc tinh chat 1 va 2 trong muc 2.2, d& dang chuyén ddi cac truy van
chra ca hai truc /" va //” thanh céc truy vin SQL (xem hinh 2.4).

Tuong tu nhu cach tiép can canh, tinh todn cac truy van SQL gdm hai budc:
chon ndt (phan 1) va ndi nat (phan 2).

Phan 2 ndi c4c nit dit liéu nhan duoc tir phan 1 thdng qua (Start, End,
Level).Gidng nhu trong cach tiép can canh, thuc thi phan 1 trong cach tiép can nat
cd thé tranh duoc khi sir dung sy bién d6i twong tu nhu cach tiép can nhi phan.
Khong giéng cach tiép can canh, cich tiép can nat hd trg cac truy van co truc <//”
mét cach hiéu qua. Nhung giéng nhu cach tiép can cung, cach tiép can nit hd tro
c4c truy van co tryc “//” mot cach hiéu qua. Nhung gidng nhu cach tiép cin canh,
nd c6 thé can mot s6 phép toan ndi, 1am kém hiéu qua cac truy van twig c& 16n. Sb
phép ndi bang sb nut truy van trong truy van twig trir di 1.

2.2.1.3. Cach tiép cn cu thé hoa dwong din
a) Cach tiép can cu thé héa dwong din co ban

Pé giam sb ndt ndi, Yoshikawa dé nghi cach tiép can cu thé hoa duong dan,
trong do luu trit cAc nat trong cua cady dir liéu XML nhan nat vao mét bang quan hé
duong dan.Hinh 2.2a 1a lugc d6 cua bang quan hé duong dan va dién dir liéu bang
dir lieu XML trong hinh 2.2.a. Bang quan hé duong dan rat giéng bang nut.Su khac
nhau 14 khong luu thé cia mdi ndt trong thudc tinh Label, cach tiép can cy thé hoa
duong dan luu thé duong dan tir goe téi mdi nat (goi 1a root path) vao thudc tinh
duong dan.

Str dung thudc tinh duong dan, cach tiép can cy thé hoa duong dan cd thé tra
loi cac truy van twig hiéu qua theo don vi duong dan chir khong theo don vi canh.

Cho mét truy van twig, dau tién céch tiép can cu thé hoa duong dan phan
chia nd thanh nhiéu truy van duong dan gbc téi 1a sau d6 ndi két qua cua cac truy
van duong dan, nhu hinh minh hoa trong hinh 2.5.
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Select name.Value
From Path publisher, Path address, Path name

oribligher Where publisher.Path = ¢/publisher’ and ]
address.Path = ‘/publisher/address’ and (1)
i bodk name. Path = ¢/publisher/book/author/name’ and _|
= ¥Caglsetiigs? publisher. start < address. start and —
author address. start < publisher. end and @
publisher. start < name. start and
e name. start < publisher. end and —
address. Value = ‘Cambridge’

Hinh 2.5 Céch tiép can cu thé hoa duong dan co so: truy van SQL
“/publisher[address="Cambridge”]/book/author/name”.
Pénh gia cac truy van SQL gom hai buéc chinh: lya chon duong dan (phan
1) va ndi duong dan (phan 2).

Phan 1 str dung cac duong dan gbc cua ndt 1a (address va name) va cua nut
phan nhanh (publisher) trong truy van twig dé truy luc céc nut dit liéu twong ung tir
cay di ligu.

Phan 2 ndi cac dir liéu nhan tir phan 1 thong qua (Start, End, Level).

Cach tiép can cu thé hoa duong dan c6 hai dic tinh sau:

1) N6 gom it phép noi (phan 2) hon cdch tiép cin mit vi dwong ddn cu thé
hoa tra loi cac truy van twig tinh theo don vi dwong dan chit khéng phdi
theo don vi canh. Trong hinh 2.5, cdch tiép cdn mit can noi 5 nit truy
van, trong khi cdch tiép cdn cu thé héa dwong dan chi can noi 3 niit truy
van.

2) Twong ti cach tiép cdn nat, cach tiép cdn cu thé héa dwong dan co thé ho
tro cac truy van co truc “/” bang céch siz duyng ham Optional String
Pattern Matching (OSPM) — ham “LIKE” ¢6 trong SOL. Vi du, dé tra loi
cau truy van “/publisher//name”, ta c¢6 thé dimg “name.Path LIKE

i3]

“/publisher%name””.
Bén canh do Xrel, Xparent va MonnetDB ciing sitr dung phuong phap tiép

can cu thé hoa duong dan, trong do6 phﬁn 1 dugc thyc hién nhung phén 2 thuc hién
khac. Xparent thiét ké duong dan thay thé (Start, End, Level) trong hinh 2.6a véi
(Source, Target) nhu trong cach tiép can canh. Dé trién khai hiéu qua phan 2 khi c6
truc “//”, tt ca cac cip nat trong cay dit lidu can dugc tinh trude va luu trir trong
bang Ancestor. Diéu nay c6 thé dan dén chi phi luu trir cao.
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[ Path [Start [ End [Level [ Flag [ Value | | ReversedPath [ ORDPATH] Flag | Value |

/publisher 2 20 1 Element null /publisher 1.1 Element null
/publisher/@name 3 2 Attribute | MIT Press /@name/publisher 111 Attribute | MIT Press
/publisher/address 6 8 2 Value Cambridge /address/publisher | 1.1.3 Value Cambridge
/publisher 21 38 1 Element null /publisher 1.3 Element null

() (b)
Hinh 2.6 (a) bang duong dan va (b) bang dudng dan nguoc

Cach tiép can cu thé hoa duong din giam sé phép néi trong phan 2, nhung
VGi gia phai tra 1a taing do phuc tap cua phép toan chon duong dan trong phan
1.SQL ¢6 thé hd tro hiéu qua so khép mau chinh xac (“=") nho B+-tree indexes lam
san trén cac sau ky tu. Tuy nhién, cac chi sé B+-tree khong hd tro hiéu qua ham
“LIKE” (miu c6 nhiéu “%”, thi c¢6 thé phai quét nhiéu xau khong lién quan).Cho
nén, cach tiép can cu thé héa duong dan co thé khong hd trg hiéu qua cac truy van
véi nhiéu truc «//”.

Mot han ché khac cua céch tiép can cu thé hoa duong dan co thé dan tai tra
loi truy van khong chinh xéac khi c6 dé quy trong dir lisu XML. Xét truy vin duong
dan “//A[B//C] ” trén dudng din dit liéu dé quy “al-bl-a2-cI”. Mic du két qua truy
véan chi 1a al, cach tiép can cu thé hoa duong dan tra vé ca hai al va a2, vi phép
chon duong din bing “%A4” tra vé {al, a2}, phép chon duong din bing
“%A/B%C " tra vé {c1}, va phép ndi duong din {al, a2} va {c1} thanh {al, a2}.

b) Cach tiép can dwoc din nguwoc

Nam 2004 Pal d& xuét cach tiép can duong dan nguoc dé khic phuc nhugc
diém chinh cua céch tiép can hoa duong din.Céch tiép can duong dan nguoc st
dung luge dd quan hé trong hinh 2.2b.Y tudng then chét 1a luu trit cac duong dan
nguoc cua cac nat di liéu trong thude tinh duong dan nguoc.Hon nira, cach tiép can
duong dan nguoc si dung thudc tinh ORDPATH thay cho (Start, End, Level) cua
cach tiép can cu thé héa duong dan.ORDPATH coding 1a mot bién thé cua Dewey
coding. Giéng nhu PrePost coding, né co thé dung dé xac dinh mdi quan hé giira
cac nut.
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Hinh 2.7 (a) Cach tiép can duong dan nguoc(b) Céch tiép can BLAS: Plabel
(“/p2/p3/p1/p4™)=396.
Hinh 2.7a minh hoa cach tiép can duong din nguoc tra 10i cac truy van twig
chtra nhiéu truc /7.

Budc 1 1a lya chon dudng dan: twig duoc phan chia thanh 3 duong di, gidng
nhu trong céach tiép can cu thé héa duong dan co so. Puong dan 3 chira 3 truc “//”.
Cach tiép can cu thé héa duong dan co s¢ st dung “%A/B/C%E/F%G” lam mau
tim kiém trén thudc tinh duong dan dé truy luc cac nat dit lidu twong Gng.Nhu da
noi trén, khéng dé cai dat truc tiép kiéu so khop mau nay. Céch tiép can duong dan
nguoc s& phan ra tiép theo dudng dan 4 thanh dudng dan 4 va 5, mdi céi chi chir 1
truc “//” tai diém dau. Nhu vay, ta c6 thé sir dung “/F/E%” va “/G%” lam mau so
khép trén thude tinh duong dan nguoc.Muc dich ¢ day 1a tim kiém xau co tién t6 da
cho.Phép tim nay cai dat hiéu qua hon phép so khép “LIKE” véi nhidu “%”.0 budc
cudi 1a phép ndi duong dan, cach tiép can duong din nguoc sé ndi cac két qua cua
c4c truy van duong dan sir dung thudc tinh ORDPATH.

Céch tiép can duong dan nguoc ludn cho két qua truy van ding, ngay céa khi
c6 dé quy trong dir lieu XML, vi mdi path sinh boi thi tuc phan hity duong dan chi

gom mot truc <//* va chi tai diém dau.

Xét vi du da str dung cach tiép can cu thé hoa dudong din co ban, dudong din
truy van “//A[/B//C]” &p dung trén dé quy duong dan dir liéu “al-bl-a2-c1”. N6
tra vé két qua truy van “al” boi vi nd st dung 3 phép chon dudng din “/A%”,
“/B/A%” va “/C%” hon la chi dung 2 phép chon duong dan “%A4” va “%A/B%C”
nhu trong cach tiép can cu thé hoa duong dan co ban.

Cach tiép can duong dan nguoc di duogc tich hop vao IBM System RX,
Microsoft SQL 2005 va Oracle DB va ciing duoc dé& nghi doc 1ap bai Chen nim
2005.
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c) Cach tiép cin BLAS

Cach tiép can duong dan ngugc dwa viéc so khop “LIKE” tong quét vé mot
nhiém vu d& hon 1a so khép tién t& xau ky tu - string prefix matching (SPM).Tuy
nhién khong xét cach cai dat hiéu qua SPM.Hinh nhu danh viéc nay cho SQL. Nam
2004 Chen ngoai viéc dé xuét cach tiép can dudng dan ngugc mot cach doc 1ap con
dua ra cach tiép can BLAS tinh vi hon dé cai dat SPM hiéu qua.

Luogc d6 cua bang BLAS nhu sau:

Y tuong then chét cia BLAS 1a ma hda mdi x4u duong dan nguoc thanh mot
gia tri Plabel.Cach ma héa nay dugc minh hoa trong hinh 2.6b. Trong vi du, ta gia
thiét tai lisu XML c6 chi 4 thé names khac nhau, p1 dén p4. O mac 1, bén thé chia
doan [0, 1024] thanh 4 doan bf?lng nhau, cung dg dai 1024/4 =256. Tuong tu, & muc
2, bdn thé lai chia mdi doan sau muc 1 thanh 4 doan cung d6 dai 256/4 =64, ctr thé
tiép tuc. Nhu vay ta c6 Plabel(“/p2/p3/p1/p4”).

= 256*(2-1)+64*(3-1)+16*(1-1)+4*(4-1)
=396.

Mot tinh chat hay cua Plabel 1a moi xau ky tu cing tién té duoc gom tu vao
c4c vi tri k& nhau trong Plabel. Nhu vay, c6 thé truy luc tat ca cac xau duong dan
nguoc Vai tién té da cho thong qua mot cau truy van SQL néu xay dung sdn mot chi
s6 cum B+-tree trén thudc tinh Plabel trong bang BLAS. Vi du dé truy luc moi
duong dan dao nguoc véi tién t& “/p2/p3/”, BLAS tinh can dudi (“/p2/p3”) =
Plabel(“/p2/p3/”) = 384 va can trén (“/p2/p3”) = Plabel(“/p2/p4/”) = 448 sau do
dua ra cau truy van SQL dé truy luc moi duong dan dao nguge ¢ Plabel nim trong
[384, 448]. Hinh 2.8 minh hoa y tudng nay.

Select G.Value
From BLAS C, BLAS D, BLAS F, BLAS G
Where lower bound( ‘/C/B/A’ ) <= C.PLabel < higher_bound( ‘/C/B/A’ ) and —

lower_bound( ‘/D/C/B/A’ )<= D.PLabel < higher_bound( ‘/D/C/B/A’ ) and

lower bound( ‘/F/E’ ) <= F.PLabel < higher bound( ‘/F/E’ )  and | ®

lower_bound( /G’ ) <= G.PLabel < higher_bound( /G’ ) and —

C.start < D.start and D. start < C.end and —
C.level + 1 = D. level and (2)

C.start < F.start and F. start < C. end and

F.start < G.start and G.start < F.end -

Hinh 2.8 Cach tiép can BLAS: SQL cho truy van twig trong hinh 2.7a.
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Phép don dudng dan trong phan 1 dwoc cai dit hiéu qua nho cac truy van xép
loai trong SQL, con trong phan 2 phép ndi cac nat dir liéu nhan duoc tir phan 1 qua
(Start, End, Level).

2.2.1.4. Cach tiép can DTD

Tat ca cac phuong phéap tiép can trén giai quyét viée luu trit va truy van dir
licu XML (schemaless). Trong nhiéu tng dung thuc té, dir liéu XML ciing phu hop
v6i mot "luoc do" dén mirc do nao d6 boi vi mot thoa thuan chung trén céac luge d6
cua dir liéu s& tao diéu kién thuan lgi cho viéc trao d6i dir liéu giira cac ung dung
khac nhau. Diéu d6 s& cung cép thém co hoi cho Iuu trit nhé gon hon va hiéu qua
hon trong viéc truy van dir liéu XML. Cach tiép can DTD (Document Descriptors
Type) ma ching ta xem xét trong phan nay st dung théng tin gian d6 quan trong

nhu vay.

Luoc dd XML c6 thé dugc md ta bang cach sir dung cac DTD hay XML
Schemas, ma chu yéu 1a ¢é mé rong DTD. Bay gio ching ta gidi thiéu qua cac van
dé co ban cua cac DTD. DTD la mét tap hop cac cau Iénh chi dinh: 1) méi quan hé
giita cac yéu té XML va phan tir con hoac cac thudc tinh caa né. 2) kiéu di liéu cua
cac phan tt XML hoic céc thuoc tinh. Hinh 2.9acho mot vi du caa mot tai liéu
DTD, ma ngit nghia c6 théduoc giai thich bang cach st dung cdy DTD trong
hinh2.9b.

<)ELEMENT publisher (address, hook*)> Publisher(id, @name, address)
<IATTLIST publisher name CDATA #REQUIRED>

<!ELEMENT address  (HPCDATA)>

address @name i i i
CIELEMENT book  (title, author#)> Book(id, perent_id, title)
<|ELEMENT title (#PCDATA)>
<|ELEMENT author (name, age)>
<|ELEMENT name  (#PCDATA) >

<IELEMENT age  (HPCDATA)> SN Adh

Author(id, parent_id, name, age)

(@) (b) (©)

Hinh 2.9: Mot DTD va céc gian do quan hé cuia nd. (a) Mot tai ligu DTD. (b) Mot cay
DTD. (c) Gian do6 quan hé.

Biéu twong "*" Lién két véi mot phan tir trong mot DTD ngu y rang nhiéu
ban sao cuia nguyén té nay cé thé hién dién dudi cha me cua nd phan tir.Vi du, mot
yéu t6 cia nha xuat ban cé thé c¢d nhiéu cudn sach 1a phan tir con.

Khong giéng nhu cac phuong phap tiép can khac (nhu cach tiép can nit,
canh, va duong hoa din), tao ra cing mét luoc do quan hé (bang canh, nut, dudong
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dan, ...) cho tit ca cac loai dir lieu XML, bét ké cau trdc cua ching, cic phuong
phap tiép can DTD tao raluge d6 quan hé khac nhau cho cac DTD khac nhau. Hay
xem xét vi du trong hinh 1.9c, noi mdi quan hé dugc tao racac yéu té gbc
(publisher) va cho tét ca céc yéu t6 (bookva author).Mdi quan hé tirng c6 mét thudc
tinh id nhu 14 chia khoa cua nd, vamai quan hé phan tir c6 mét thudc tinh parent_id,
ma 1a motkhoa ngoai tham chiéu dén bang parent-element cua né. Luu ¥ rang: (id,
parent_id) trong mdi quan hé phan tir dai dién cho mét canh,twong tu nhu (Source;
Target) trong bang Edge.

Céch tiép can DTD bién ddi céac truy van XML vao truy van SQL dya trén
cac thong tin luge dd trong cdy DTD:

1) Poi véi mét /" ldy A/B, dau tién Kiém tra xem A ¢6 la phu huynh cia B
trong cady DTD khong. Néu khéng, thi A/B I truy vin khéng hop 1é.Ding thi moi
quan hé 4 va B dwoc noi bang céch si dungA.id = B:parent_id, twong tw nhuw
A.Target = B.Source trong phuong phdp tiép cdn canh. Hinh 2.10 diwa ra mét vi du.

2) PO Vi truc "II" nhdn AIB, dau tién n6 kiém tra xem A4 ¢4 1a t6 tién cua B
trong cay DTD khéng. Néu khong, thi A//B 1a mét truy van khéng hop 16. Néu
diing,quan hé A va B va tdt cd cac mai quan hé giira ching (ma c6 thédwoc tim thay
trong cdy DTD) dwoc tham gia bang céach si dung truc "/". Vi du, truy van SQL
trong hinh.2.10 cing la “=publisher[address ="Cambridge”]//author/name”’boi
vicay DTD trong hinh2.10b ngu ¥ rang cusn sach duy nhat cé théxuat hién giia cac
nha xudt ban va tac gid. Luu y rang doi véi mét trong hai A/B hogc A//B, tham gia
cac hoat dgng giiza c&c mai quan hé A va Bco thé tranh dwoc néu B da dwoc inlined
vao moi quan hé 4 nhur la métthude tinh hon la dwoc heu trit do¢ ldp nhw la motmai
quan hé.

Select Author. name

From Publisher, Book, Author

Where Publisher. id = Book. parent_id and :| @)
Book. id = Author. parent_id and
Publisher. address = ‘Cambridge’

Hinh 2.10: Cac phuong phép tiép can DTD, truy van SQL:
“/publisher[address “Cambridge ] /book/author/name” ( “/publisher[address
= “Cambridge ] //author/name”).

So véi cac phuong phap tiép can khac, phuong phap tiép can DTD c6 thé
lam giam dang ké sb lwong tham gia.
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Mt khac, cach tiép can DTD c6 thé tac dong nhiéu hon véi cac phuong phap
tiép can nat hodc cach tiép can duong héa dan, vi ndbién ddi mdi truc "//" vao mot
loat cac truc "/".Tuy nhién, theo ghi nhan cua Krishnamurthy va cac cong su, su
lang phi c6 thé dugc giam nhe bing cach ap cung phuong phap tiép can DTD voi
cac chuong trinh sb, nhu trong cach tiép can nat va cach tiép can dudng hoa dan, c6
nghia la gan cac thudc tinh (Start; End; Level) vao quan hé. Vi du, khi Publisher va
Authortrong hinh 2.9¢ dugc ting cuong theo cach nay:

“//publisher[address = “Cambridge”]//author/name”

chi yéu cau mot tham gia (gitta Publisher va Author) chir khdng phai hai
tham gia, nhu trong hinh 2.10.

Tir nhitng diéu trén, chdng ta co thé thay rang bang cach st dung cac luoc dd
thong tin trong phuong phap tiép can DTD, cac phuong phép tiép can DTD c6 c6
hiéu suat tot hon so véi cac phuong phap tiép can khac, dic biét khi s6 luong truc

“//” trong céc truy van nho dugc tang 1én rat nhiéu.

2.2.1.5. Tong két

Cach tiép can quan hé luu trir dir liéu XML trong co s& dit liéu quan hé va
bién d6i cac truy van twig thanh cac truy van dit liéu quan hé trong SQL. Véi cach
tiép can nay, tat ca cac qua trinh truy van va danh gia c6 thé dugc day vao trong
danh gia truy van. Chl y rang: khi dir lieu XML khong thé lugc d6 hoa, cach tiép
can cu thé hoa duong dan cé loi thé so véi cung va cach tiép can nit bai vi:

e NG hd trg “//” nén céc truy van c6 hiéu qua.
e Doi hoi it phép ndi hon.

2.2.2. Tiép cén theo hwéng tw nhién

Mic du céch tiép can quan hé don gian va cai dat truc tiép, nhung n6 khong
c6 duoc hiéu nang cao khi xtr Iy cac truy van. Dé tra 1oi cc truy van chia truc <//”
mét cach hiéu qua, nat va céch tiép can cu thé hoa duong dan sir dung 6-join dé cai
dat nt nbi duong dan.

Hién tai, hé quan tri co s¢ dir liéu quan hé co cac ky thuat xu ly 6-join hiéu
quéa, nhung néi chung khong hd tro tét cho 6-joins, nhat 1a c4c truy van chira nhiéu
so sanh bat dang thuc.
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Nhiéu k§ thuat tu nhién da dwoc phét trién dé truy van dit lisu XML hiéu
qua.Chung ta goi cac ky thuat 1a huéng tu nhién vi cac qué trinh truy van dugc phét
trién khong dua trén co so dir liéu quan hé.

2.2.2.1. Cach tiép can phép ndi

Cach tiép can phép ni 1a mot cach tiép can tu nhién quan trong, cai dat hiéu
qua #-joins co trong céc truy van twig XML (6-joins ciing goi 1a “ndi cdu tric trong
nhiéu bai nghién ciru”). Theo céch tiép can nay, dir lieu XML dugc luu trit trong
cac danh sach nguoc.Khai niém danh sach nguoc bat nguon tir danh chi s6 nguoc,
duoc &p dung rong rii trong IR dé cai dat tim kiém van ban hiéu qua.Mai danh séch
nguoc tng véi mot thé khac nhau trong tai liéu XML, mdi danh sach ghi lai vi tri
cuia tat ca cac phan tir c6 thé tén ndy, con vi tri cua phan tor duoc biéu dién qua
(Start, End, Level) hay (vector Dewey). Phanttr trong timg danh sach dugc xép theo
thi tu ting dan cua s start.

C6 thé thay rang danh sach nguoc & day vé ban chat ciing chinh 13 bang nt
trong céch tiép can quan hé, véi diéu kién moi nat trong bang nit dugc nhoém trude
theolabel, nhu trong cach tiép can nhi phan. Piéu nay c6 nghia 1a cach tiép can phép
ndi c6 thé sir dung cach luu trir dir liéu XML trong co s& dir liéu quan hé va cung
cap ky thuat xu ly truy van khac vai von co trong hé quan tri co so di lidu quan hé.

a) Cach tiép cin phép ndi dwa vao két hop nhiéu thugc tinh (MPMGJIN)

Niam 2001 Zhang dé nghi thuat toan tiép can phép ndi dua vao két hop nhiéu
thudc tinh di duoc dé nghi, cach ciao dit nay hoi gidng voi thuat toan “noi két hop”
co dién ding trong truy van quan hé cho cac 6-join. Bé tra 1oi truy van “A//B” hay
“A/B”, trugc hét tao ra hai con tré vao dau cua listA va listB. Sau d6, hai con tro so
sanh vai nhau va tién 1én dé trién khai néi két hop.

Tréi véi viéc cai dat ndt két hop chuan cho 6-join, cach tiép can nay co co
ché cai tién con troé riéng cua nd dwoc chinh lai dé hd tro hiéu qua phép ndi cau
tric.Cu thé, & mdi budc né so sanh hai con tro nhu trong hinh 2.11.
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If cursor,. start < cursor,. start Then
advance CUrsOry;
Else
temp_cursory = cursory;
While( temp_cursor, start < cursor,.end ) // the inner-loop join
Output a tuple solution into join results. Specifically,
Case 1 (For the A/B’ query):
Output (cursorA, temp_cursorB) if cursor,.level+l = temp_cursory. level;
Case 2 (For the A//B’ query):
Output (cursor,, temp_cursory);
advance temp_cursor
Endwhile

advance CUTSOT, ;

B’

Hinh 2.11: Thuat toan tiép can phép ndi dua vao két hop nhiéu thudc tinh.

solutions: (a;, b)) (ay b,)

the input stream of data nodes: a b a,b,a, b, b, b.b,
inner-loop joins a a % :2
4
7

® b1 <@ CUTSOT,

P (Da, @b,  (a, (@b,

----- |
|
b, &2 Ob, : & Db, : solutions: (a,b,) (a,b,) (a,by)  (a, by
b, a, Ob, ! 250, | ay a, a,
b, b, v O b i . . x, . a
Db V (B)a, ()b, (Db, @b, (@b,
(@) (b) (c)

Hinh 2.12: Ap dung MPMGIN va StackTree dé truy van “A/B”(a) Cay di ligu. (b)
Céch tiép can MPMGJN.(c) Céch tiep can StackTree.

b) Cach tiép can StackTree

Niam 2002 Al-Khalifa luu y rang MPMGJN khdng xt Iy hiéu qua céc truy
van chira truc “/” trong mot s6 trudng hop. Vi du hinh 2.12b al chi ¢6 hai con B: bl
va b6. Tuy nhién, trong MPMGIJN, vong lap ndi tai al cling tham nut b2 dén b5, 1a

hau dué chtr khong 1a con truc tiép cua al 1a khong can thiét.

Al-Khalifa da @& nghi cach tiép can StackTree dé tranh tham cac nat khong
can thiét nay. StackTree dung mot ngin xép dé trir nhitng nat A duoc 16ng trong
cuing mot dudng dan trén cay di liéu. Hinh 16 12 16i cua thuat toan StackTree.O mdi
budc, nat dix liéu cd sb start nho nhat duoc bo ra khoi danh sach cia n6.Néu né 1a
nit A-tagged, thi lai dugc day vao ngin xép. Néu no 1a nit B-tagged,thiStackTree
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thir dung dé 1ap mot 10 giai véi cac nat A-tagged hién co trong ngian xép. Hinh
2.12¢ minh hoa tién trinh ndy.b3 chi so sanh véi a3 (budc 6) chir khong vé6i al dén
a3 nhu trong hinh 2.12b. N6i chung, StackTree cho hiéu ning xt 1y t6t hon
MPMGJN.

Join order: Ca StackTree va MPMGJN déu la cé4c thuat toan ndi nhi phan,
nghia 1 ndi ting cip trong danh sach ngugc. Mot truy van twig gom mot day ndi
nhi phan. Trat tu ndi khéc nhau dan dén kich thudc tap két qua trung gian khac
nhau.Trat tu ndi anh hudng 16n dén hiéu qua xa ly truy van XML.

Céc b toi uu trong co s& dir liéu quan hé sir dung phuong phap quy hoach
dong dé chon thir tu phép ndi tdi wu chi phi. Wu da dé nghi phuong phap quy hoach
dong dé chon thir ty ndi nhi phan téi wu hay gan téi wu cho céc truy van twig XML,
trong d6 ude luong kich thude tap két qua trung gian bang k§ thuat biéu do.

Output order: Mot van dé quan trong khac 1a thuat toan StackTree xuit ra tat
ca cac bo 10i giai theo thi tu ting dan cua so start caa cac nt hau dué (tire 1a cac
nut B-tagged).

(1) min_start = Min(cursor,. start, cursor,. start) ;
// suppose cursor,.start = min_start
(2) Clear stack using min_start, i.e. all A nodes in stack with end number
smaller than min _start are popped out of stack.
(3) If X=A Then Push the node at cursor, into stack;
Else Output tuple solutions into join results. Specifically,
Case 1 (For the "A/B’ query):
Output a tuple (top, cursory), where top is the A node on the
top of the current stack and top.level + 1 = cursor,. level;
Case 2 (For the A//B’ query):
Output all (a, cursorb) tuples, where a is any A node in the
current stack;
(4) advance cursor,;

Hinh 2.13: Thuat toan StackTree

Vi du sau bd 101 giai (hinh 2.12¢) duogc xuat ra theo trinh tu bl dén
b6.Al-Khalifa da dé xuit mot bién thé cua thuit toan StackTree ma xuét ra cac bd
101 giai theo thir tu ting dan cua sb start cua niat to tién (tire 1a cac nat A-tagged)
nhd tam thoi hodn lai mot s6 101 giai da tim thay. Bién thé nay rat quan trong khi xtr
ly cac truy van twig. Vi du xét truy van “A//B//C”. Néu ta chon ké hoach truy vin A
x (B x C), thi két qua ctua B x C phai dugc sap xép theo nut B trudc khi thuc hién

noi nhi phan gitta A va B.
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Skip: khéng can phai doc tuan tu toan bd danh sach nguoc. Nam 2002 Chen
phat trién StackTree véi ki thuat “skip”, chi yéu dua trén B+-tree index xay dung
san trén sb start cua danh sach nguoc, dé tranh doc tuan tu todn bo cac nat dir lidu
trong danh sach nguoc khi ndi. Bidu ndy giam dang ké chi phi doc dia, vi nhiéu nit
dir liéu khdng c6 trong cac b 16i gian cubi cung.

c) Cach tiép cén holistic

StackTree vda MPMGJN phai phan ra cac truy van twig thanh nhiéu phép ndi
nhi phan, 1am phét sinh két qua truy van trung gian kich thudc 16n. Vi du thyuce hién
truy van (A x B) x C, thi két qua trung gian A x B phai viét vao dia néu kich thudc
16n, gy ra chi phi doc dia cao.

Niam 2002 Bruno dé xuat cach tiép can holistic, ¥ teang then chét 1a duong
dng, ndi nhiéu danh sach nguoc déng thoi dé tranh phai luu lai két qua trung gian.

Cach tiép can PathStack: Cach tiép can holistic dé tra loi c4c truy van tuyén
tinh la thuat todn PathStack, minh hoatrong hinh 2.14.

(1) min_start = Min, { cursor,.start };
// suppose cursory. start = min_start
(2) Clear all stacks using min_start, i.e. all nodes in current stacks
with end number smaller than min_start are popped out of stacks.
(3) If Stack , ... p 1S not empty  Then
Push the node at cursor, into Stack, with an associated pointer
to the node on the top of Stackmnmt“);
If X is the leaf node of this path query Then
Output all tuple solutions implied by current stacks into
join results through backtracking pointers between stacks;
(4) advance cursory;

Hinh 2.14: Thuat toan PathStack

Khung cua thuat toan hoi gidng véi StackTree trong hinh 2.13. Biém khac
nhau la StackTree chi str dung mét ngan xép dé luu trit cac ndt A long nhau. Tréi
lai, PathStack ding nhiéu ngin xép, mdi nit trong duong dan truy van mot ngin
xép.Hon nita, mdi nit dit liéu duge luu trong ngan xép c6 kém con tré téi nit tuong
{ig trong ngan xép dé theo vét cac bo 1oi giai. Mot vi du minh hoa trong hinh 2.15.
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‘/— a, b a,byc c,a, the input stream of data nodes
a
1 ay 8, b2 2
b, A 8 b, 1 b, | by &
c B C B A C B A

B A C C B A
& (1) Read a, (2) Read b, (3) Read a, (4) Read b,
h2 C B b, a, Solutions: Solutions:
Query ed” by a, (a, by} (a), by, e,)
a0l U% (ap by ) (ag by o) =
c B A 5? 2 Cy B [ B A
Data Tree (5) Read c, : (6) Rmd az (T) Read a,

Hinh 2.15: Céch tiép can PathStack

Cach tiép can TwigStack: Céch tiép can holistic tra loi cac truy van twig tong
quéat 12 mot thuat toan TwigStack, gdm hai budc:

1) Tim cac duong dan dap an (phan rd truy van twig thanh nhiéu truy van
duong dan tir gbe t6i 14 va tra 101 cac truy van duong dan nay trén cdy dir
lidu).

2) Nbi cac duong din dap an (ndi cac path solution dé nhan duoc 1oi giai

cuoi cung cho truy van twig).

C6 thé thyc hién budc 1 don gian theo cach xu ly ting truy van duong dan
riéng biét bang PathStack. Tuy nhién, phuong phap so dang nay néi chung khéng
hiéu qua, vi n6 co thé tra vé nhiéu 10 giai duong din thira vi du (al, d1) (thoa man
truy van dudng dan “//A//D” hinh 2.16) nhung khong déng gop cho bt cir 1o giai
twig cudi ciing nao. Pé giam bt sé 1oi giai duong dan thira thuat toan TwigStack
dua vao thém mot ham phu g = getNext().

q = getNext() tra vé ndt truy van q sao cho g c6 mot dap an subtwig, nhung
c4c nut cha ciia n6 khdng c6. O mdi budc, chi ¢6 con tré q duoc day vao ngin xép.

Stacks Inverted Lists

U B ey EE oLl RE
|: U U U e Uu U =
(A c B IE: cC B E':
e, (CACA EI? = ,:d

Data Tree Query (1) getNext(}) = D (2) getNext() = A
Path Selutions: (i ,c,) Path Solutiens: (a, dy)
. (a,, ,C ) .& (a,, d)

p
U B ol T ool T Al O sphan O
L HES = U L/ﬁ a uau/H — =
A — A b A
(3) getNext() = A (4) getNext() = B (5) getNext() =c (6) getNext() =T (7) end

Hinh 2.16: C4ch tiép can TwigStack
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Dau tién, getNext() tién cursorA tir al dén a2 vi al.end < bl.start (al khong
thé gdp phan vao bat cur 101 giai twig cudi ciing nao).

Sau d6, budc 1, B c6 dap an subtwig tai bl, D c¢6 dap an subtwig tai di,
nhung cha ctia B va D 1a A khong c6 dap an subtwig tai a2. Do d6 getNext() = D
(getNext() khac B vi dl.start < bl.start), vi vay d1 loai khoi listD. Tuy nhién,
khong day d1 vao ngin xép D & trudce 2, vi ngin xép cha A 1a rdng. Bang cach nay
tranh duoc 1oi giai duong dan thira (al,dl).

Két qua thuc nghiém chi ra rang TwigStack n6i chung c6 hiéu qua xu Iy truy
van cao hon StackTree. Vi thé, gan day TwigStack duoc nghién ciu nhiéu:

Optimality: Khong cé loi giai duong dan thura. NOi chung, TwigStack van
con ¢6 thé sinh ra 10i giai duong dan thira, mic di né giam sé luong so véi phuong
phap so dang xir ly tirng truy van duong dan riéng biét ding PathStack. Nam 2002
Bruno di chi ra rang TwigStack 1a ti wu cho cac truy van twig chi chira truc «//”.

Vi du néu trong hinh 2.16 ta thay “//” giita A va D thanh “/” thi & budc 6 (a2,
b1, c1) s& thanh 10i giai duong dan thira. Tuy nhién, TwigStack van xuét ra 10i giai
duong dan nay vi chi kiém tra cursorD, TwigStack khong thé xac dinh a2 ¢6 con D
sau cursorD = d2 hay khong.

Niam 2003 Choi d3 chi ra rang bat ci phién ban nao caa TwigStack ma doc
tuan ty danh sach nguoc chi mét lan thi khéng thé téi wu ddi vai cac truy van twig
chaa hdn hop ca »//” va “/”. Cac nghién ciru tap trung toi wu hoa cho mét 16p con
c4c truy van twig.

Niam 2004 Lu da dé xuat mot bién thé TwigStack 1a TwigStackList, trong d6
nhin vé phia truéc mot s6 nat dit liéu trong danh sach ngugc va luu chung vao bd
nhé chinh.Nhu thé TwigStack 1a cho cac truy van ma moi truc “/” 13 & dudi cac nat
khong phén nhanh.

Gan day Chen mé rong TwigStack thanh iTwigJoin, dé téi wu cho cac truy
van twig chi chta truc “/” hay chi c6 mét nat phan nhanh bang cach phan hoach
danh sach nguoc thanh nhiéu danh sach con dua trén mic hay duong dan goc cua
nat dir li¢u trong danh sach nguoc.

Skip: khéng phai doc tuan ty toan bd danh sach ngugc. Giéng nhu trong ndi
nhi phan. K thuat skip sir dung XB-tree hay XR-tree danh chi sé ¢6 thé giam dang
ké chi phi doc dia trong phép ndi holistic.Su khac nhau 1a véi phép néi holistic, &
mdi budc phai xac dinh truy van cung dit quing nao s& duoc nhay qua trudc tién.
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2.2.2.2. Cach tiép cin tuin tw

Trong VIST, Wang va cac cong su dé xuit mot phuong phap, ma chung ta
goi 1a phuong phap tiép cén tuin tu, két hop voi mo hinh twig. Nhim dé tranh
cacchi phi giai phap két ndi theo dudng dan duoc sir dung trong pha thtr hai cua
TwigStack bang cach st dung truy van dau vao twig hon 1a sir dung cac duong din

nhu 1a don vi co s¢ cua truy van twig, phuong phép ti€p can nay lam viéc nhu sau:

bl) tiénxir Iy: Md héa diF liéu va truy van, mét déy tdt ca cde niit & trong cdy
dit liéu diroe md héa theo mot phwong phdp cu thé va sau dé sdp xép trinh ti theo
day SD. twong tw nhw vdy cdc niit tat ca cde nit cia truy van twig dwoc md héa va
sdp xép theo trinh tw SQ. VIST md héa méi mit bing cdch sir dung dwong déan goc

cua né va sdp xép tat ca cdc nut sie dung preorder.

b2) nhiém vu triee tién la so khép mdu twig dweoe chuyén doi sang tdc vu
ciia viéc so khdp ddy con trong qud trinh tim kiém ¢ SD tdt cd cdc diy con ma phii
hop SQ. cdc nhiém vu nay dwoc thuc hién theo qud trinh lgp tham do “virtual trie”
cdc chi s6 dwoc xdy dung trudc SD thuc thi vat Iy nhu la hai murc cua B+-tree voi
(code, pos) nhu keys (hinh 2.17).

(1) Encoding Data and Query (2) Subsequence Matching Virtual Trie (two levels of B+trees)
A‘ ~
B c ViST: pre-order =-=-< > . A Crmmmmmm——————— code
O S— Jaa- A B € i DA (DAB)i  (DACK
LA ot {70 78) /KO LN pos
"\ acy g‘“ a, bl a ¢ a h2 Cy ’,' do 23,8, blbz €,y
“Virtual “leaf’ nodes SD: !‘@.j.-(.ﬁ_‘i_)-_@-_‘ﬁ_a‘)_-@R.)-.-(.B.@:@g).‘@@ﬁ.ﬂiié} =
£ (used by PRIX only)
.: A B C
! b c
P PRIX: post-order-----» 3 | | N
} a VBV C a, b, ¢, |(3) Refining Results
18, 3
H e g :_E___A___E__jl_-; a b2 Cy :’ a, b, Cq
1be e b, be, CR L EE e b
}Y--i----i----i----i--. ) a 2 Cy Final Query Results
PvE vl vd o vdh o viobow vooa v Yo oa a b c
RPN Sl RO ) D P 3 2 2
Data Tree SI} :_B"_A""D"__g_“A_“.P“_E’.“_ﬁ""C“"JE .....

Hinh 2.17:Cach tiép can tuan tu.

MJi probe 1a mét cip (g.code, d.pos). dau tién tham do mirc ddu bang cach
str dung ¢.code tiép can dugc mirc thir hai va sau d6 no 14y thong tin cia cac nit &
trong murc thir hai ma vi tri cia nd 16n hon d.pos. hinh 2.17: ddu tién chi sé tham do
duge thong bao da dén dugc cdy tha hai va tit ca cac nut ¢ cdy thtr hai da dugc rat
chon. Do d6 ddi véi mot nat da duge rat chon 1a nut a2. Mot chi sb tham do ((//AB),
a2.pos) cling dugc thong bao da dugc tiép can dugc cay 3 va b2 s€ dugc rat chon dé
dén cay 4.vay (a2, b2, c2) 1a két qua cia day con duoc so khdp.
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b3 hdu xir [y: lam min két qua: khéng phdi tat ca day con tra vé két qua phii
hop véi két qud tra vé trong budc 2 twong tw voi gidi phdp twig cudi cimg. Vi du
trong hinh 2.17 chi ¢6 (a3, b2, ¢2) la gidi phdp twig, bdt cir khi nao khdc trong bé
bon la ding. Do dé sw so khdp tra vé trong bude hai phdi dwoe lam min dé nhan

diroc mot truy van chinh xdc. VIST sir dung bon pha phike tap dé tinh chinh.

Chu y rang b2 & trén c6 thé sinh rat nhiéu giai phap twig du thira hon 1a giai
phap du thira véi duong danduge sinh bang TwigStack. Du thira bung nd béi céac
day con va né lap di lap lai. Wang va Meng da giai quyét van dé bang cac chon b2
va b3 str dung truc quan minh hoa nay chi nhitng nut trong B+-tree khong vi pham
cac thuat ngir cta ho sé& dugc lay. Hinh 2.17 khi a2 duoc chon ((//AB),a2.pos) dé
dén dugc cay 3,b2 khong iy duoc vi né vi pham. Cach tiép can tudn ty cling c6 mot
sb han ché nhu sau:

= N6 chi dwoc hé tro truy van twig

= N6 c6 thé lién quandén so lwong Ion cdc chi s6 tham do nhw khi
chiing ta dé cdp trong 2.3.1a

" NG cé thé ldp lai viéc tham cdc nut dir liéu nhiéu lan mét cdch khong
can tiét

2.2.2.3. Tong két

Céch tiép can phép néi cung cip mot sy bo sung tu nhién cé hiéu qua cho sir
dung #-join trong cach tiép can quan hé.

RG rang gitra cac k¥ thuat noi thi:

» Hiéu sudt cua Holistic tot hon MPMGJN hodc StackTree.
= Khi mgt dé thi chi sé hodc mét chi sé Plabeling c6 thé ding diroc, nd
c6 thé duwoc ding dé giam sé phép néi hogc thu ngan lgi danh sach

nguoe truéc khi néi.
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CHUONG 3: UNG DUNG XML TRONG CO SO DU LIEU

3.1. GIOI THIEU VE EXIST

eXist 1a mot hé quan 1y co s& dir liéu ma ngudn mé dua trén ngdbn ngir XML.
N6 ¢6 thé dé dang duoc tich hop vao cac tmg dung XML bang mdt sé phuong phap,
tir img dung dua trén nén web dén cac hé thong vin ban dugc sir dung trén may
tinh.Co s& dit lidu cua nd duoce luu trix va co thé duge phan phéi béng nhiéu cach
khac nhau.No c6 thé chay nhu mot tién trinh may chu riéng biét hodc co thé & bén

trong mot servlet-engine hodc duge gin truc tiép vao mot tng dung.

eXist hd trg nhiéu chuan cong nghé (web) khién né trd thanh mot nén tang

ung dung thong minh:

= Xquery 1.0/Xpath2.0.

» XSLT 1.0 (su dung Apache Xalan) hay XSLT 2.0 (st dung Saxon).

» Giao dién HTTP: REST, WebDAV, SOAP, XMLRPC, AtomPublishing
Protocol.

= Cdc co so dir liéu XML: XMLDB, XQJ/JSR-225 (dang phdt trién), Xupdate,
phan cdp nhdp mé réng Xquery.

eXist cung cép luge d6 tai liéu tdn it b nhé hon béng cac tap hop co thir bac.
eXist sir dung c phap Xpathmé rong, ngudi dung cé thé truy van cac phan riéng
biét cia mot tap hop hoac tat ca cac tai liéu co trong co s¢ dir lieu. Mac du kha nhe,
bd may truy van ctia eXist van thi hanh c6 hiéu qua, n6 xtr Iy truy van trén nén chi
sb. Mot luge do chi sb nang cao hd trg su nhan dang nhanh nhitng mbi quan hé ciu
tric gitta cac nut, nhu la cha — con, con chdu — 16 tién hay anh chi em ruét. Dua trén
thuat toan ndi dudng dan, mot pham vi rong nhimg ciu truy van biéu thire dudng
dan dugc xir Iy bang cac thong tin chi sd. Véi eXist truy cdp tdi cac nat hién tai, nat

ma dugc luu & trung tdm kho tai liéu XML khéng can phai danh cac biéu thirec.

eXist 1a co so dir liéu thich hop nhit véi cac tmg dung tir s6 lugng nhé t6i sd
lurong 16n cac tap hop tai lieu XML, nhitng tai liéu ma it khi dugc cap nhat. eXist
cung cip mét sé mé rong voi tiéu chuan Xpathdé tang hiéu qua xir ly nhimng ciu
truy van, bao gdm tim kiém theo tir khoa, nhung cdu truy van gin dung voi céac

thuat ngir tim kiém hay biéu thtrc chinh quy.
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3.2. XAY DUNG TAI LIEU XML, CAI PAT EXIST VA TIEN HANH

TRUY VAN

3.2.1. Xay dung tai lidu XML

Co sé dir licu cac sach.

<bangsach>
<Sach>

<Masach>MS3</Masach>

<Tensach>Dé& mén phiéu luu ky</Tensach>
<Matacgia>MTG8</Matacgia>
<NamXB>1988</NamXB>
<Sotrang>10000</Sotrang>
<Maloaisach>MLS1</Maloaisach>
<MaNXB>MNXB3</MaNXB>

</Sach>

<Sach>

<Masach>MS8</Masach>

<Tensach>Gido duc céng da&n</Tensach>
<Matacgia>MTG7</Matacgia>
<NamXB>1978</NamXB>
<Sotrang>10000</Sotrang>
<Maloaisach>MLS2</Maloaisach>
<MaNXB>MNXB3</MaNXB>

</Sach>
<Sach>

<Masach>MS9</Masach>
<Tensach>T&t Pén</Tensach>
<Matacgia>MTG4</Matacgia>
<NamXB>1978</NamXB>
<Sotrang>10000</Sotrang>
<Maloaisach>MLS2</Maloaisach>
<MaNXB>MNXB1</MaNXB>

</Sach>
</bangsach>
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Co s¢ dir lidu tac gia:

<bangtacgia>

<Tacgia>
<Matacgia>MTG3</Matacgia>
<Tentacgia>Pham Thanh Ba</Tentacgia>
<Diachi>H&i Phong</Diachi>
<SDT>0979658256</SDT>
<emailtg>bapt@gmail.com</emailtg>

</Tacgia>

<Tacgia>
<Matacgia>MTG4</Matacgia>
<Tentacgia>V{ Plic Hau</Tentacgia>
<Diachi>Hai Phong</Diachi>
<SDT>0979658256</SDT>
<emailtg>hauvd@gmail.com</emailtg>

</Tacgia>

<Tacgia>
<Matacgia>MTG5</Matacgia>
<Tentacgia>Nguyé&n B& Tu</Tentacgia>
<Diachi>Hai Phong</Diachi>
<SDT>0979658256</SDT>
<emailtg>tunb@gmail.com</emailtg>

</Tacgia>

<Tacgia>
<Matacgia>MTG6</Matacgia>
<Tentacgia>Ngdé Tat Té</Tentacgia>
<Diachi>Hai Phong</Diachi>
<SDT>0979658256</SDT>
<emailtg>tont@gmail.com</emailtg>

</Tacgia>

<Tacgia>
<Matacgia>MTG8</Matacgia>
<Tentacgia>T6é6 Hoai</Tentacgia>
<Diachi>Hai Phong</Diachi>
<SDT>0979658256</SDT>
<emailtg>hoaito@gmail.com</emailtg>

</Tacgia>

</bangtacgia>




Co sé dir liéu nha xuat ban:

<bangNXB>

<NhaXB>
<MaNXB>MNXB1</MaNXB>
<TenNXB>Kim Péng</TenNXB>
<Dthoai>0979658256</Dthoai>
<email>kimdong.com.vn</email>

</NhaXB>

<NhaXB>
<MaNXB>MNXB2</MaNXB>
<TenNXB>Pdng Nai</TenNXB>
<Dthoai>0979658256</Dthoai>
<email>dongnai.com.vn</email>

</NhaXB>

<NhaXB>
<MaNXB>MNXB3</MaNXB>
<TenNXB>Tién Phong</TenNXB>
<Dthoai>0979658256</Dthoai>
<email>tienphong.com.vn</email>

</NhaXB>

</bangNXxB>

Co sé dir li€u loai sach:

<bangloaisach>
<Loaisach>
<Maloaisach>MLS1</Maloaisach>
<Tenloaisach>Truyén ngé&n</Tenloaisach>
</Loaisach>
<Loaisach>
<Maloaisach>MLS2</Maloaisach>
<Tenloaisach>Tinh yéu</Tenloaisach>
</Loaisach>
<Loaisach>
<Maloaisach>MLS3</Maloaisach>
<Tenloaisach>Gido duc</Tenloaisach>
</Loaisach>
<Loaisach>
<Maloaisach>MLS4</Maloaisach>
<Tenloaisach>Linh tinh</Tenloaisach>
</Loaisach>
</bangloaisach>
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3.2.2. Cai dit eXist va tién hanh truy véin

Dé c6 thé cai dat eXist thi hé théng phai c6 Java 1.4 hodc méi hon.
Phién ban méi nhat eXist — 1.4.2 c¢6 thé duoc tai vé tir trang;
http://exist-db.org/exist/download.xml

IzPack - Installation of eXi EI-__

thar </ LINES
9

el €/ LINE>

LINE>

>
ir ¥

Welcome to the eXist 1.4.2 Installer!

For more information about eXist, visit http: / /exist-db.org!

pit]</LINE>

, reat, perturbed mpi

HE>Rmat
<STAGEDIR>Thay

=

<SPEARER>HAMLET< /S FEAFER>

<SFEECH>
<LIHE:

Rt i==t=a=1

{Made with 1zPack - http://izpack.crg’)

[ et || @aut |

Hinh 3.1: Bat dau cai dat eXist
Trong qua trinh cai dat ta phai thiét 1ap mat khau cho tai khoan “admin”. Tai khoan
nay sé dugc ding dé dang nhap vao phan quan tri eXist va nhap tai liéu XML vao
co so dir lidu:

Set Data Directory and Admin Password

ther </ LINE>
o

rau </ LINE>

LINE>

Please select a directory where eXist will keep its data files. On Vista and
Windows 7, this should be outside the usual 'Program Files' directory:

Data dir: C:\Program Files\eXistfwebapp /i

>
ir ¥

Please enter a password for user 'admin’, the database administrator:

pit]</LINES

Enter password:
Retype password:

, remat, pertuched spi

HE>That ever I was born to set it right!</LINE>
WENay, come, let's go together,</LINE>

<BFEARERS>HAMLETS /SPEARER>

<EFEECH>

s b b e

{Made with 1zPack - hitp://izpack.crg/)

’ @Previous H @Next ElWQuit ]

Hinh 3.2: Thiét 14p mat khau cho tai khoan admin.
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http://exist-db.org/exist/download.xml

Nhap dir liéu XML vao eXist

Sau khi chay eXist ta co thé diang nhdp bang cach thuc thi client.bat trong
thu muc exist/bin. Mac dinh chuong trinh s& dat dia chi ctia eXist la localhost va
truy cép qua cong 8080. Ta c6 thé thay dbi dia chi cua co s& dit liéu va cong truy
cap bang cach nhép vao 6 textbox:

L

| eXist 1.4.2 Database Logi

EI Username |admin

Password |"-

e

Configuration |C:‘.F'r0gram Files\eXisticonfxml |

URL

Title

Favourites Select

Remove

Export

RNl

| OK || Canoei‘

Hinh 3.3: Dang nhép vao eXist.
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Sau khi dang nhap ta tao mot collection tén 1a “hoso” rdi tai tai liéu XML da
xay dung Ién:

& eXist Ad =
Tools Connection Options Help

Store filesidirectories Ctrl-5 ‘ l@: ﬁ % % &

Create blank document  Cirl-E Owner Group Permissions
Remove S dmin dba rwurwu—
Copy Cirl-C:

Move Ctrl-M

Rename Ctrl-R

Export a resource to file ... Ctr-E

Reindex collection Ctrl-l
Resource properties Ctrl-P
Quit Cirl-

type help or ? for help.
exist: /db>

Xist Admin Client connected - admin@xmldb:exist//lembedded-eXist-server

Hinh 3.4: Tao collection méi.

%) =

File Tools Connection Options Help

Al B miE & & K8

Resource Date Cwner Group Permissions
sach.xml Tue Mov 20 09:... |admin dba TWLIT-LIr-LI
Storing files ... =
socs: [
Directory:

Uploading file: sach.xml

................................. Size: 3K
(| tvpe help
exist:/dby | Messages
exist:/dbd| -
exist: /dby |
ieXist Admil >

Hinh 3.5: Tai tai licu XML lén.

49



Tién hanh truy van

Sau khi tai tai liéu 1én eXist ta bit ddu truy van bang cach nhin vao biéu

tuong “ong nhom™ cua ing dung:

A

aB® BX

Query Input:

History: ‘ 15. for $Sach in/bangsach/iSach[Masach="M51"

for §3ach infhangsach//Sach[Masach="M31"].

return j3ach.

o

a

[»] 4

[4] Il [

Context)/db/sachisach w | Display ma:r..:i

kSanh}.

=Masach>=M31</Masach:.
<Tensach=Thu?y hu?<f/Tensach=.

I" «Matacqgias>MTE7</Matacgias.
<Ham¥B1978-/ HamiB> .
<Sotrang=10000<fSotrangs=.
<Maloaisach=ML3 1< fMaloaisachs.
=MaWNXB=MNEE 1< /Mal¥B: .

< fSach=.

o

[ 4] M |

| o]

[4]

I Found 1 items. Compilation: 521ms, Execution: 35ms  Line: 2 Column:1

Hinh 3.6: Tim thong tin cudn sach c6 ma sach 1a MS1.
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a BB D% ==

Query Input: |
History: |T. if (exists{/p/pl[id=6]))then insert nod | - ‘
if (exists(/bangsach/Sach[Masach="M31"]]}. o

then update insert <chuthich>khong co gi</chuthich> into /bangsach/Sach[Masach="M31"].
else <dummy/>.

[«] I I Iv]

Context|idb 100~
| £ sachxml - EIEIQ

| .

Results: File

IC]

& b/ X]

™ hangsach>. Z
™ <Sach=. =
™ <Masach=M3 1< /Masach>-.

<Tensach>Thuy hu</Tensach>.
<Matacyia>MTG7</Matacqgias.

" <HamXBz1978-<f HamXB: -
I <Sotrang>10000<fSotrang=. | 5
Found 0 items <Maloaisach=MLS1</Maloaisachs.
<Mal¥B=>MIEE 1< /Mal¥B> .

<chuthich>khong co gi</chuthich=.
1 «</Sachz.
<Sachs.
~Masach=M3Z</Masachs>-. -
<] i I [ ]
aded /db/sach/sach/sach.xmlfrom xmldbexist/lembedded-eXist-server Line: 13 Column:29

Hinh 3.7: Chén tag chu thich vao cudn sach c6 ma sach 1a MS1

Query Input: |

History: | 38. if (exists(/bangsach/Sach[Masach="M51"]) -

i if (exists|/bangsach/Sach[Masach="M31"])).
then update wvalue /bangsach/Sach[Masach="M31"]/Tensach with "mot thoi da qua”.
else <dwmny/>.

[»

: r|é,| sachxml EIM

- Eile

e | EIEEIENEIEIY

- - |<_hangsach}. Z

Results: <Sachs. 1=
XML <Masach=M3 1< /Masachs.

|. <Tensach>=mot thoi da qua<f{Tensach=-.

- <Matacyia=MTG7</Matacgia>.

- <Ham¥B>1973-</Ham¥Bz .

- <Sotrang=10000</Sotrang=.

B <Maloaisach>MLS 1< /Maloaisach>.

- <MaH¥B=MNXE 1</ MaliB:> .

~ <chuthich>khong co gi<fchuthich=.

- <fSachz.

-~ <Sachs.

B <Masach=M32</Masach>. -

. 4] Ii | [+]

aded /db/sach/sach/sach.xmlfrom xmldb:exist/lembedded-eXist-server Line: 1 Column:1

Found 0 items. Compilation: 16ms, Execution: Oms Line: 4 Column:1

Hinh 3.8: Stra tén cudn sach c6 ma sach 1a MS1 thanh “mot thoi da qua”.



| Query Input: |
History:|2|). if (exists{/bangsach/Sach[Masach="M51"]} -
if (existsisbangsach/Sach[Masach="M31"]])}.

then update delete /bangsach/Sach[Masach="M31"]/chuthich.
else <durmy/>.

[»

File
]

&) B % 8@
)(h angsachs.
<Sach:.
«Masach>M3 1< /Masach>.
|. <Tensach>=Thu?y hu?</Tensach>.
<Matacyia>MIG7</Matacgia>.
<Ham¥B:1970</HamXB:- .
<Sotrang>=10000</Sotrang:>.
<Maloaisach=MLS1</Maloaisachs.
~MaHXB=MNZB 1< /MalXB:,
<fSachs.
<Sach:.
<Masach-M3Z</Masachs.
<Tensach>=Tam Qué ¢ Chi'</Tensach=.

,

bl

4] II |

[«]

aded /db/sach/sach/sach.xmifrom xmldb exist//embedded-eXist-server Line: 1 Column:1

1

Line: 4 Column:1

Hinh 3.9: X6a tag chii thich trong cudn sach c6 ma cudn sach 1a MS1.
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KET LUAN

P 4n tim hiéu thuét toan truy xudt dit liéu XML.

Trong dd 4n nay em da gidi thidu va tim hiéu bai toan luu trir va tdi uu hoa
truy van véi XML trén ca hai mat: ly thuyét va thuc nghiém.

Vé ly thuyét em da trinh bay mot sé thuét toan lién quan dé c6 cai nhin siu
hon vé van d&.Em da tim hiéu dugc huéng giai quyét 1a dung luoc do6 chi s6 cung
véi cac phép bién dbi cac cau truy van thanh cdu truy van quan hé trong SQL dé
giai quyét bai toan. Cach lam luge db ciing nhu bién ddi cdu truy van da dugc trinh
bay cu thé.

Vé thuc nghi¢ém em da cai dat co s¢ dir licu XML eXist dé truy van cac tap
tin anh.

Qua qua trinh thyuc hi¢n dd an, em da téng hop lai dugc cac kién thtre d3 hoc
trong thoi gian hoc tap tai truong. Pong thoi, em da tim hiéu va nim duoc cac thuat
toan truy xuat dir lieu XML, nang cao dugc cac k¥ nang lam viéc giup em c6 thé

chu dong tim kiém thong tin dé hoan thanh cac cong viéc sau nay.
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