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MO PAU
1. Ly do chpn deé tai

Ganday, k¢ théng kho dt liéu ngay candguoc ms rong vadong vai trd quan éing
hon dbi véi ngudi ra quyét dinh; Hu hét cac truy vin d6i véi mot kho dr liéu lon rat
phirc tap va Bp di 13p lai; kha nang tr 161 nhitng truy vin hiéu qua 1a mdt van dé ma
nhiéu h¢ thdngdang hréngdén. Lam tté naodé tang thc do, cai thién hiéu stit truy van
ludn 1a cau Bi 16n va khdng ngng tim kém 1oi giai dap 6i vu. Hién nay co it nhiéu
ky thuat duoc ap ding ntim ting hiéu qua truy van, mbi ky thuat déu c6 nhiing thé
manh riéng, TRIE 1 @t ciu tric dr liéu dangduoc trién khai st dung trong cac &
théng tim kém I6n hién tai bai nhiéu tinh ring wu viét gitp day nhanh éc d6 va hiu

qua caa qua trinh truy an.

Truéc thre trang do, t6i chon nghién ¢u va thre hién dé tai “Nghién @u ing
dung aiu trac di liéu TRIE cho tim Km chwi ky t” duéi sy huéng din aia PGS. TS
V6 Trung HungDé tai phat trén s gitp cho sinh vién noi riéng vaiag ngroi nghién
ctru V& COng ngh thong tin ndi chung cé thém tagui M tro trién khai @u trac dr liéu
nay phic vu cho céng tac tim km chibi ky tu bén anh cac éu trac dr liéu dang s
dung hién nay trong rt s hé quan tri co so dit liéu 16N, dic biét 1a cac & quan tri co s

dir liéu ma ngén mos.
2. Muc tiéu va nhiém vu nghién aru

Muc tiéu diadé tai la du tric dr liéu Trieduoc tim hiéu va trinh bay ¢ thé kém

theo véc tng ding trong MariaDB.

Nhiém vu nghién &u bao @m phin nghién ¢u ly thuyét vé cac phrong phapdo

chi myc va tim kém; tim hiéu cac plrong phap Hash index, Bitmap Index, Btree Index

va nghién ¢u cu trac dr liéu Trie, cac bin thé cua Trie, cac thao taadan trén éu
trac dr liéu nay. Ora trén cac nghiénia ly thuyét d6, dé tai dua raduoc tai liéu Tiéng
viét V& cau tric dr liéu Trie phuc vu cho vic hoc tap va nghién gu.



3. Péi twong va pham vi nghién aiu

Péi tugng nghién ¢u cia dé tai gm: Co s ly thuyét vé cac plrong phap tim
kiém, truy xuit dit liéu, chi muc va cac k thuat [ap chi muc phac vu tim kiém, cac gii
thuat lién quandén cu tric dt liéu TRIE.

Pham vi nghién éu vé hé thbng tim kém théng tin néi chung va ca¢ khuat lap ch
muc phuc vu céng tac tim Km théng tin (Hash Index, Bitmap Index, Btree Indéxng
tamdi sau tim héu ciu trtc di liéu TRIE, cac bin thé Trie nén va cac thao taarchan

trén Trie, Trie nén.
4. Pheong phap nghién @u

Pé taiduoc trién khai ling cac plrong phap nghiéniw sau: Phiong phép tai Bu
nham thu tHip, phan tich vadhg hyp tai liéu lién quandén van dé ly thuyét, phrong
phap mo hinh hda va pbng phap tixe nghém.

5. Y ngHia khoa hpc va thuc tién caa dé tai

Két qua nghién &u c6 thé [am tai liu tham kko cho véc tim hiu céc plrong phép
lap ch muc phuc vu tim kiém va so sanh B qua gita changgdic biét 1a tai liéu vé ciu
tric dr liéu Trie phuc vy tim kiém. Ngoai ra, pin nghién éu ly thuyét s cung é@p mot
cach nhindng quéat ¢ hé thdng tim kém, cac plrong phap tim Km.

6. Bo cuc luan vin

Luan van duogc trinh bay o ban bao §m 3 chrong chinh.

CHUONG 1: TONG QUAN VE TIM KIEM THONG TIN TREN VAN BAN
CHUONG 2: TRIE - GAU TRUC DU LIEU TIM KIEM CHUOI KY TU

CHUONG 3: TRIE TIM KIEM TREN Q0 SO DU LIEU MARIADB



CHUONG 1: TONG QUAN VE TIM KI EM THONG TIN TREN
VAN BAN
Trong chrong nay chiing téi&trinh bay khai quatd/tim kiém thdng tin
(Retrieval Informatiohva du tric ding nhr pheong thirc haat dong aia hé thong tim
kiém. Bén anhdo chang t6i & gisi thiéu mot sb hé thong tim kiém trén Internet va trén
Desktopdang pld bién hién nay. Céi chuong, ching toi&trinh bay nét sb danh gia va

dinh hréng cho véc tng ding ma ngan mo.
1.1. TIM KI EM THONG TIN
1.1.1. Khéi quéat \& tim kiém thong tin HEE

1.1.2. M6 hinh tim kiém [@
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Hinh 1.1. Md hinh tim &m @

Hinh 1.1 md4 mot md hinh tim kim théng tin trongté “front-end process” la cac
budc xu Iy lién quandén phan chrong trinh trong tac tere tiép véi nguoi sir dung, diéu
khién viéc giao tép v6i nguoi sir dung; “back-end process” 1a caé ¥ lién quandén
phan chrong trinh plu tro phia sau, tidng dugc dit trén may ch. Query parser phan
tich ct phéap truyan va Search engine interface 1a giatndiza may tim kém. Hinh \&
nay miéu i nhiém wu trongang wi nhiém vu caa B thu thip thong tin, B 1ap chi muc

va By tim kiém théng tinda duoc néu phia trén.



1.2. MOT SO PHUONG PHAP LAP CHI MUC CHO TIM KI EM CHU OI KY
TU - VAN BAN Bh0

1.2.1. Hash Index

1.2.2. Btree Index

1.2.3. Bitmap Index

1.3. MOT SO HE THONG TIM KI EM HI EN CO
1.3.1. Cdng a tim kiém trén mang internet

1.3.2. Céng a tim kiém trén may tinh ca nhan
1.4. KET LUAN VA PANH GIA

Trong chrong nay chiing tda tim héu nhiing diém oo ban cia thdng tin va cac
hinh thrc lru trir cia chdng trén may tinh. @bng nay @éng nghién @u oo ban cac
phuong phép tim Km théng tindd vadangduoc ung dung trong inh wc tai lisu dién
tir. Dac biét, nghién &u cac plrong phapap ch muc phuc vu cho tim kém chibi ky tu
- vin ban, dién hinh Ia plrong phap Hash Index, Btree Index va Bitmap Indexinth
qua vic tim hiéu céc plvong phap4p ch muc nay,dé tim raduoc nhirng han ché khi
thao tac trén cac pong phapio, vadé xuat tim hiéu phrong phap ndi khic phuc dugc
cac han cké 4y nhung van dam bao ké thira dugc cacdic tinh tich ac da c6. Gu tric

méi duoc dé xuat 1a Trie,duoc trinh bay @ thé trong chrong sau.

Bén @nhdo con tim héu ciu trac dia he thdng tim kém va tim héu mot sd céng
cu tim kiém trén Internet va trén Desktdpng phat tén tng ding hién nay. Qua ning
kién thirc 6, ching tae ban & rim duoc nhitng ly thuyét vé linh wre tra dru tim kiém
thdng tin, Am dugc Mot sd dic diém caa caorng ding tim kEm ma cac hangia xut
|én d& phét trén. Tir d6, ng hyp dugc nhitng ly thuyét can thiét nhit cho vic xay drng
mét tng ding trong tir hay € thira thr vién ma ngén mg dé phat trén theoddng quy
chuan.



CHUONG 2: TRIE - CAU TRUC DU LIEU TIM KI EM
CHUOIKYTU

Trong chrong 1, chdng taa tim héu nhiing kién thic tong quét lién quadén tim
kiém thong tin trén &n ban va cac phong phap 4p ch muc da duoc sr dung, noi
phuong phap cé it sb wu diém va hn ché nhit dinh; Trong clrong nay, ching taés
tim hiéu vé mot cau tric dr liéu méi: Trie. Ciu tric nayduoc st dung két hop Vi cac

ciu tricdaduoc ap ch muc trudc day nhim khic phuc nhitng han ché da néu.
2.1. CAU TRUC DU LI EU TRIE PF

TRIE, phat am Ia “try”, lait xuat phat tr chi retrieval, ngudi phat minh ra né 1a
Edward Fredkin; | ¥t ciu tric dr liéu ar dung ky $ trong khéadé t6 chic va tim
kiém. Mic du trong thrc t chang ta cé thsir dung it nhiéu hé co sb dé phan tich cac
khda bén trong cac kg svi du ching ta cé thchon cac 6 tu nhién (0, 1, 2, 3,4, 5, 6, 7,
8, 9) hdic cac ky & trong king chir cai Téng Anh (a—z, A — 2).

Gia sir cac pln tir trong tr dién cin tim kiém |a b so Sinh vién c6 cha cac teong
nhu: Tén SV, chuyén nganhb, ngay sinh, Ma& Trongdo, truong khéa 1a “Ma &7,
duoc biéu dién bing chin ky 8 thap phant 1 dén 9.Dé thé hién vi du nay, gh st ring
tir dién chi c6 rim phan tr. Treong Tén va Ma& caa nbi nam phan tir duoc hién thi
nhu hinh bén dai:



TEN MA SO
Hoa 951-94-1654
Thanh 562-44-2169
Anh 271-16-3624
Vy 278-49-1515
Phong 951-23-7625

Hinh 2.1. Nim phin t trong tr dién ©

Chung ta phan chia thanh 3 nhémitng pHin tir c6 M4 $ bat dau bing ky $
“2”: nhitng pHin tir bt dau bing ky $ “5” va nhém cii cling gm cac pln tir bit dau
bang ky $ 9. Nhing nhém nao c6 néiil hon mot phan tir thi € dugc phan chiasdung
ky sb tiép theo trong khodé phan bét. Viéc phan chia nayéstuoc tiép tuc chodén khi
mdi nhém ch con duy nit mot phan tir. Két qua qué trinh phan chia tréhroc mé &

trong ot Tree c6 1@uong nhanh nh hinh dréi.
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Hinh 2.2: Trie cho céac gim t: ¢ hinh 2.1



2.2. TIM KI EM TRONG TRIE
2.2.1. Khéa c6 cHiu dai gibng nhau

Dé tim kiém mot Trie cho ndt phan tir véi khoa @a no, ching tad dau tir géc va
duyét dan xudng phia @i chodén khi hét Trie haic chodén khi nitdang dut l1a mot
nat Ia.

2.2.2. Khoa c6 chiu dai khac nhau

Trong vi di trén, fit ca cac phim cé cungdsky 9, 1a 9 ky $. Trong caarng ding
thuc t, co the s5 gap mot s truong hyp ma céc khoda khac nhau édky sH khac nhau,
thdng throng, ching tasthém ky $ dac biét (thuong 1a #) vao ci mdi khoa.

2.3. CHIEU CAO CUA TRIE 1]

Trong trdng hop Xau nhit, tir nat ghe dén nat 14, ndi ky sb trong khoa phi duyét
qua ndt nat nhanh. Khid chiéu cao @a Trie la 6i da, va la 8 ky  caa khda éng 1.
Trong trrong hop nay, Trie ma&duoc minh lad vi du trén cé chdu cao l1a 10.

2.4. YEU CAU KHONG GIAN VA C AU TRUC NUT (@
2.5. CHEN MOQT PHAN TU VAO TRIE

Pé chén nét phan tir A véi khoa 1a K vao trong 6t Trie thi visc dau tién ta phi tién
hanh tim kém trén Trie xend& c6 bn tai phan tir vai khoa K nay cira. Néu trieda chra
phan tir véi khdadd, ta tén hanh thay th phan tr hién hanh i phan tir A. Néu Trie
khéng chira ptin tr A voi khéa K, thi pln tr A s3 duoc dua vao Trie Bng cach 6

dung cac tl tuc sau:

Truong hop 1, thi tuc chén Bu két qua tim kiém cho khéa K &t thac ki mot nat 14 X
bat ky, thi saui6, khoa éa pHin tir tai X va khoa K § duoc ar dung dé xay drng nmt
nhanh con i thay thé cho phn tir X.



Trong tirong hop 2, thi tuc chén khi Kt qua tim kiém phn tir A véi khoa K trong
Trie két thac Wi viéc duyét hét trie tai mot NGt nhanh X Bt ky naodé va khong tim thy
két qua. LGc nay chang ta ¢tihuc hign mot thao taaton gian 1a thém vao 6t nat con

(Ia mot nat 14) i vi tri nGt X. Nt 1adugc thém vao chinh 1a gh tir A véi khoa K.
2.6. LOAI BO MOT PHAN TU KHOI TRIE

Dé loai bo mot phan tir A véi khoa K, vic dau tién chdng ta ph tim kiém phan tir
véi khoa K nay trong Trie. Bu khéng co6 phn tir véi khoa K trong Trie thi mi viéc
khéng c6 gité thuc hién. Vi thé, ta gi dinh raing Trie ching taang thao tac co dla
phan tir A véi khoa K. Cac nit 14 Xuoc tim thiy chira pHin tir A s bi loai bo va chiing
ta xét dugt lai cac nut nhanh trétrong din tir nat 14 X quay ¢ nat goe cia Trie. $ ¢6
mot s NGt nhanh bloai bo néu chidng chehia duy nlat mot phan tir trongdé. Viéc nay
duoc lap lai chodén khi ching ta gp mbt nit nhanh khéngiboai bo haic chodén khi
ching tata tén hanh lai bo ca nat ¢hc aia Trie. Chang ta hdy xem viidninh hya ti
hinh 2.4

2.7. TRIE NEN VA CAC BIEN THE

Chadng ta quan sat triéia hinh 2.2. Trong Trie nay, cédtrvai nut nhanh do la
B, D, F), c4c nit nay ¢led mdt nhanh duy nft. Chang ta cé theai thién thoi gian va
khéng gianiku trir caa Trie Bing cach lai bo tit ca cac nat nhanh ma thé duy niat
mot nhanh con nay. Trietkqua thu dugc tir thao tac nayuoc goi la Trie nén.

Khi cac nat nhanh dreé bt con thi ching&duoc di chuyén khoi Trie. Ta @n
lwu trit lai tat ca nhitng thdng tin nayté dam bao viéc t chic tir dién duoc chinh xac.

Céc théng tin nagtuoc leu trir trong ba lai cau tric trie nértugc mé & dudi day.



2.7.1. Trie nén kéu sb

2.7.2. Trie nén irot bo

2.7.3. Trie nén i thong tin canh

2.7.4. Yéu éu khong gian aia Trie nén

2.8. TIM KI EM TIEN TO VA M QT SO UNG DUNG
2.9. KET LU AN

Trong chrong nay, t6ida nghién ¢u va tim héu cac in dé Iy thuyét lién quandén
cau trac dr liéu Trie kha a thé bao @m nhitng kién thrc chung éng quét @ ciu trdc
Trie va nhitng thao tace ban trén du tric dr liéu nay. Qua \iic danh gia va so sanldiv
cac du trac dr liéu treéc, cac plrong phapdp ch muc ddduoc st dung, Itdn vian tim

raduoc mot sb diém han ché cua ciu trac nay vaté xuat cac bén thé nén aa trie.

Qua clrong nay, ngoi doc co thé coduoc kién thirc oo ban nHit vé Trie, hréng din
ting hedc viéc thee hién cac thao tac khiisdung du trdc naydanh gia hu siit caa

ciu tric noi chung va cac thao tac nai riéng.
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CHUONG 3: UNG DUNG TRIE TIM KI EM TRONG
MARIADB

Trong rdi dung chrong 2, chiing ta tim héu s lugc Vé cu trdc Trie va nfing thao
tac @ ban trén Trie. Gu trdc nay hin dangdugc tng ding ngay cang nbu trén toan
thé gidi, dac biét trong vEc luu trix va xir Iy vai cac kho d liéu I6n. He quan tri co s di
liéu ma ngdn Mo ngay cangtugc nhiéu nguoi lva chon do nky “tinh M&” cho ngro
dung. Trong 8 d6, khéng tié khong K dén MySQL wi cong dong ngrdi sir dung ong
khap va nlitng tinh ring 1 tro wu viét. Tir khi ngroi sédng ip ra MySQL i bo Sun,
congdong ngroi sir dung MySQL trén toan thgisi bat dau tiép cin véi MariaDB, bt
nhanh & caia MySQL \6i nhitng tinh ring ké thira hoan toania MySQL vadugc tich
hop thém nhdu tinh ring msi nham khic phuc nhing han ché cia cac phién in
MySQL truéc déb.

MariaDB ding la ndt hé co s dit liéu m& ngdn mo hoan toan néin phi cho ngoi
ding, ngoai niing ciu trac dr liéu duoc bd tri nhr véi MySQL, MariaDB con Kt hop
thém nhéu ciu triic ndi nham i vu héa qua trinh truyan di liéu dé pho hp voi
nhitng kho dt liéu I6n. Mét trong cac éu trdcduoc s dung la Trie @& trinh bayw
chuong 2).

3.1. MO TA UNG DUNG

Pé 1am ré fon cho nling mi dung lién quantén Trie d& duoc trinh bay trong
chuong trréc, trong clrong ndy, ching taédién hanh nghiéniw ang ding du tric
kha mbi nay(ciu tric Trie) trong cac truyam cia hé co v dit liéu MariaDB. Chon
MariaDB cho véc ttng ding Trie viday 1a mét hé co so dit liéu ma ngdn md hoan toan
mién phi,dangduoc sr dung ©ng réi va dn thay cho MySQL én da chém dugc rat
nhiéu tinh am cia ngdong ngrdi sir dung trén toan thgisi. Ngoai radé khic phic

mét 5 18i han cké trong qua trinhis dung MySQL. MariaDBda c6 ht nhiéu cii tién
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mai trong tinh ring 1 tro, tbc d6 va kha nang truy vin dit liéu ma ndt trong nhiing phat

trién ghi ntin 1a sr dung tich lyp ciu trac dr liéu Trie B tro full-text-search.

Theodo, mi dung sawtay < trinh bay niing kién thirc co ban vé hé co so di liéu
MariaDB, cach cadat va By ma ngwn tir MariaDB trén mai trong Ubuntubé 1am rd
hon cho du triic Triedd minh a trong clrong 2, sau khi catit thanh cdng, ga trén
viéc nghién éu ma ngén aia MariaDB, chlng taésxacdinh cu tric Trieduoc tng
dung trong MariaDB nh thé nao va cadit ra saaié tién hanh éi wu héa céc thao tac
truy vin ngay trén Bico s dit liéu nay. Quald, chiing ta&biét duoc iu tric Trieduoc

caidat nhu thé ndo trong tixc tién.
3.2. MARIADB ]
3.2.1. Gbi thiéu chung!”

MariaDB, ndt nhanh & caa MySQL, 1a nét may chi co s dit liéu cung ép cac clic
nang thay tié cho MySQL. MariaDBiugc xay drng byi mot s cac tac gi bandau cia
MySQL vai sy hd trg tir congdong cac nha phéat ém prain mém mién phi va ma ngin
md. Ngoai cac chc ning dt 16i cia MySQL, MariaDB cungap mot tap hop phong
ph( céc tinh ing i tién bao @m cdng @ luu trir thay the, t6i vu héa may chva cac

ban va bi.

Phién in MariaDB dugc tung ra Bi thang 11/2008 & Monty Widenius, ngoi
ddng sangdp ra MySQL. Wideniustd cong b sy phat trén cia 1 nhanh MariaDB
ngay sau khidi bo chirc vu la ngroi duy tri cho MySQL éa Sun. Cung Idc nhag trinh
nay da sangdp ra Monty Program AB, tt cong ty néi dé dua & nhanh nay ra ih

truong.
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Front Page Welcome to MariaDB! English {change}
Download }
DoEnecntaticn MariaDB - the future of MySQL for the Community & the Enterprise - an open webinar
“Hnowledzehase Thursday, December 8, 2011 - 8:00am - B:45am PST

- Feedback Plugin
Service Providers

About MariaDB

MariaDE Badges MariaDB 5.3.2 beta has been released. Download it now.

the original
will find mo
and PEXT.
Thank vou for your interest in ¥

suits your needs, be it in a hobby blos deployment or an enterprise-grade datacenter!

MariaDB Announce List

Enter your email address to be notified of new MariaDE releases automatically. This is a low-traffic announce
ist.

Subscribe

Hinh 3.1. Trang cia MariaDB

MariaDB la nét nhanh éa MySQL, nét trong nhirng ke quan tri co o dit liéu phd
bién nhit trén tr€ gioi. Tir cac dr &n ntd phat trén trén Web cho 6t s6 trang Web Ai
tiéng va uy tin, MySQId4 tr ching minh ln than not cach wing chic, dang tin dy,

nhanh chong va sy 1a mbt giai phap hiu hiéu cho véc sip xép va Lru tri di liéu.
3.2.2. CAc phién Bn phat tri én

3.3. TRIE TIM KI EM TRONG MARIADB

3.4. CAIPAT THU NGHIEM

3.4.1. Caidat

3.4.1.1. Thu tiip ma& ngwn

Nhu da gioi thiéu, MariaDB la nt phién tan dugc € nhanh r MySQL, dugc sang
lap boi nhitng ngroi Mot thoi 1a tac gi cia MySQL. Naroi sang &ip hangdau 1a Monty
Widenius_ngoi da sangdp ra MySQL va Monty Program AB

Nguoi dung & khip moi noi trén thé gioi co6 the truy cip vao dia cH
http://mariadb.orgéé tim hiéu, hoc hoi va tai vé bd caidat cing nhr mé ngén cia

MariaDB cing i tat ca cac phién bn duoc phéat hanh.
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Ngoai chirc ning hb tro download céi goi caiat khac nhau trén cac moirtig khac

nhau http://mariadb.orgédn cé nhdu h tro khac cho ngoi duing trong qua trinh céiit

va tiép cin Véi viéc ar dung, khai thac ma ngm trén MariaDB.

MariaDB 5.2 Series

MeariaDB 5.2 contains added fealures
what 15 In MarlaDB 5.2. Windows, Lin:

Download 5.2.9, relcased on 2077 09 22,

MariaDB 5.1 Series

Hinh 3.7. Trang download mariadb

O day, ngroi dung co6 th lya chon cac phién dn phat trén phu p v6i yéu du cia
ho, cac 1§ diéu hanh B trg Generic Linux, Linux Package, Solaris, Source code
Windows. Céc goéiitro gdm source tar.gz file, gzipped tar file, MSI Packagjp file
va RPM Package; CPU 64-bit4w32-bit.

Khi da hra cton goi download §i hé diéu hanh phu bp, ching ta én hanh cadit
MariaDB, c0 tié tham klio ma ngdn dé phat trén. Cac phién 4 tir duoc phat trén tir
5.1dén 5.3 d¢ing c6 & hd tro twong tng nhr nhau. Cach catit twong tr nhe khi s
dung MySQL, ngroi dung c6 tik tham kho tai file Install-source hac install-win-

source trong gaiugc lya chon tai vé

Hinh 3.8. File Install-Source va Install-Win-Source
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3.4.1.2. Caidgt thec thi

Phién lan MariaDB n®i nht 1a 5.3 hén d& co lan beta phat hanh vao thang 7/2011,
tuy nhién cly 6n dinh va nhéu tinh ringuu viét, ngxodi dung ¢ th tai ban msi nhat
nay ti http://downloads.askmonty.org/mariadb/5t8%c tai cac phién bn a la
MariaDB 5.2 #i http://downloads.askmonty.org/mariadb/$ay phién bn diu tién 5.1
tai http://downloads.askmonty.org/mariadb/5.1/

Package

File Name TvDe oS f CPU Size Meta
. - source tar.gz - MD5]
mariadb-5.2.9.tar.gz le Source 25.1MB |[ ctorctions
mariadb-5.2.9-winx64.msi MSI Package |Windows 64-hit 95.3 MB |Instructions
mariadb-5.2.9-win32.msi MSI Package |Windows 32-bit 95.8 MB |Instructions
mariadb-5.2.9-win32.zip ZIP file ‘Windows 32-bit 152.9 MB|Instructions
mariadb-5.2.9-winx64.zip ZIP file ‘Windows 64-hit 152.5 MB|Instructions
i2 ARLS . a1 gzipped tar . hi = MD5]
mariadb-5.2.9-solaris11-1386.tar.gz Zle Solaris 11 32-bit 65.7 MB Instructions
=g s gzipped tar 5 i - MD5]
mariadb-5.2.9-so0laris10-i386.tar.gz Fle Solaris 10 32-bit 65.7 MB Instructions
. T g gzipped tar . . - MD5]
mariadb-5.2.9-Linusx-x86 64.tar.gz Sle Linux 64-bit 158.3 MB Instructions
e oG P gzipped tar . i - MD5]
mariadb-5.2.9-Linux-i686.tar.gz Ze Linux 32-bit 151.3 MB Instructions
= RPM = . =
Cent0S 5 amde64 RPMs Package CentOS 5 64-bit Instructions
Cent0Ss 5 x86 RPMs L1l Cent0S 5 32-bit Instructions
e Package .
. . - o |BPM Red Hat Enterprise Linux .
Eed Hat Enterprise Linux 5 amd64 RPWMs Package 5 54hit Instructions
. . - RPM Red Hat Enterprise Linux .
Red Hat Enterprise Linux 5 x86 RPMs Package 5 39 bit Instructions

Hinh 3.9. Cac g6i caiat cua phién lan MariaDB 5.2

Trong ndi phién kin déu c6 nhéu goidé caidat, ban cn chon lva goi caidit nao
phi hyp Wi yéu cu caa minh

MariaDB chi yéu dugc khai thac trén cachitiéu hanh ma ngin mg, ban than no6
ciing 1a ma ngbn mo nén khéngiuoc caidat theo kéu Wizard. Cai Mariadb trén
Ubuntu c6 th dung nhémdnh sau:
shel I > groupadd nysql
shel | > useradd -g mysql nysql
shel Il > c¢d /usr/1ocal
shel | > gunzip < /path/to/ nysqgl -VERSION-CS.tar.gz | tar xvf -
shell > In -s full-path-to-nmysqgl - VERSI ON- CS nysql

shel | > cd nysql
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shel I > chown -R nysql .
shel I > chgrp -R nysql .
shel I> scripts/nysqgl _install_db --user=nysq
shel I > chown -R root .
shel I > chown -R nysql data
shel I> bin/nysql d_safe --user=nysql &
Va tién hanh thay thphién n Mariadb lan dang s dung trong caudnh cho phu bp.
Sau khi hoanét viéc caidat, ching ta co thcan thép vao ma ngén dé nghién ¢u,
trich loc va phat tén chrong trinh riéng. i cac du tric dt liéu dugc 16 chirc s dung,
ngudi dung $ doc va trich dc dé lya chon nhirng doan ma én cho qua trinh 1am §c
cia minh.

Chung ta & tién hanh véc download va cadit ther ngiém doi véi phién kin
MariaDB 5.2. & dung mayao chay hé diéu hanh Ubuntu phiénib 10.10¢¢ download

va caidat nhue sau:

Dung Enh chiy lay khoa @n thiét (apt —key)

Thém Bnh yéu éu aia h théng vao file Source.list

Cap nhap céc goi

Tién hanh caiit MariaDB trén ubuntu

Cai céac goi B tro va khai thac
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Pa omee 8 ~~ | Beo ™
OB 7 O Hee Blee Wi Boow

Hinh 3.10. M& ngén dwoc mo bang Dev-C

3.4.2. Thir nghiém

Dé thir nghém, chdng ta én hanh cadit trén k¢ diéu hanh Ubuntu 10.10, mariaDB
5.2. Giu trac dt liéu Tried dayduoc st dung nhr mot Trie index va tich bip trong chicc
nang Full-Text-Search. Sau khi c#it, khoi dong: sudo /etc/init.d/mysql restai¥)an hinh
thanh céng éu cé Enh béo

43 Applications Places System &) 3 4)) B TueDec 6, 8:17AM @ phuongdta )
@8 phuongdta@hdlinh-desktop: ~

File Edit View Search Terminal Help

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo root" for details.

phuongdta@hdlinh-desktop:~$ sudo /etc/init.d/mysql restart

[sudo] password for phuongdta:

* Stopping MariaDB database server mysqld

# Starting MariaDB database server mysqld

* Checking for corrupt, not cleanly closed and upgrade needing tables.
phuongdta@hdlinh-desktop:~$

Hinh 3.11. Klai dong MariaDB

Trong ptam vi luan vian, ch ding lai ¢ thir nghém tim kém mdt chubi trong Trie
trong MariaDB, &u triic Trieduoc xay dng heu tri bing mdt danh sach céc nat lién
két voi nhau, ching tadn hanh tim Kdm mjt chibi trong danh séch cac nat nay.
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File Edit View VM Team Windows Help

sufe ook 8s5u9% B D0

il Text Editor
*sql_string.cc (~/mariadb-5.1.55/client) - gedit

& Ubuntu
o i !, Pt)pen v ﬂ;—aue .;. &=, Undo

*sql_string.cc 3%

*
** Check that string is big enough. Set string[alloc_length] to &
** (for C functions)

)

bool string::realloc(uint32 alloc_length)

uint32 len=ALIGN_STZE(alloc_length+1);
if (Alloced_length < len)
{

char *new_ptr;

if (alloced)

if (1(new_ptr= (char*) my_realloc(Ptr,len,MYF(MY_WME))))
return TRUE; /l Signal error

}
else if ((new_ptr= (char*) my_malloc(len,MYF(MY_WME))))

if (str_length > len - 1)
str_length= 0;

if (str_length) /] Avoid bugs in memcpy on AIX
memcpy(new_ptr,Ptr,str_length);

new_ptr[str_length]=0;|

alloced=1;

Hinh 3.12. M& ngén MariaDB dwoc sr dung sau khi caifat thanh céng

Sau khi cadit thanh cong va can i vao ma ngdn cia MariaDB, ta #n hanh tim

hiéu viéc tng ding cu trac dr liéu Trie trong MariaDB. Trongdquan tri co so dit liéu
MariaDB, du trdc dt liéu Triedugc s dung tich kyp trong clicc ning full-text-search.

Viéctng dung Trie @ ban md & nhu sau:

CAu tric dia node

Hig

typedelf s=troct node
i
char *word:r:
stract node *next;

Fnode

Khaoi tao Trie

int init ()

i
char **c trie=NUOLL:
int i=0;

Phan 16 mot mang con td S5 sir dung

trie pack idx=0;
trie counter=0;

trie pack = (char **) calloc (trie pack capacity, sizeof (char *)):
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Phan 16 1 nat ndi vadanh diu do 1a nat ge cia Trie

* (trie_pack+trie pack idx) = calloc iEriE_pac]-:_entry_capacity='=TRIE_SIEE,
2izeof (char) ) :

root trie=new trie():

c_trie = (char **)root trie;

So sanhddi chiéu chibi dang truy in va chidi tai nat, tra vé 1 néu tim thiy, ngroc

lai tra vé 0.

for (; *query == *array && *guery != "“0'; guery++, arrav++):
if ( *gquery == '"\0' && *array == "20'")

if (previous '=NULL)
{
previous-»next=traverse->next;
traverse->next=header->head;
header->head=traverse;
mtf counter++;

retorn 1;

Vi cau tracdugc xay drng @ ban nhr trinh bay trén, Trie &itro chic nang full-
text-search trong MariaDB, phét huy téaitMySQL dugc ddngdao ngroi Sir dung trén
thé gisi sir dung.

Két qua thir nghiém trén MariaDB, i dix liéu cu thé. Tao oo s dit liéu “vidu” voi

bang “staff”. Staff bao §m céac trong: pk_id, firstname, lastname, age, details.

ations Places System 2) <) Wed Jan 4, 10:40PM @ phuongdta )
phuongdta@hdlinh-desktop: ~

View Search Terminal Help
hdlinh-desktop:~$ mysql -u root -p
=

Welcome to the MariaDB monitor. Commands end with ; or \g.

Your MariaDB connection id is 27

server version: 5.2.9-MariaDB-mariadbl@5-maverick-log (MariaDB - http://mariadb.
com/)

This software comes with ABSOLUTELY NO WARRANTY. This is free software,
and you are welcome to modify and redistribute it under the GPL v2 license

Type ‘help;' or *\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> create database vidu;
Query OK, 1 row affected (8.00 sec)

MariaDB [(none)]> use vidu;
Database changed
MariaDB [vidu]> create table Staff
-> (pk_id int auto_increment not null,
-> firstName varchar(20),
lastName varchar(20),

id),
tName, lastName, details)
INE=MyISAM;
affected (0.12 sec)

Hinh 3.13. To o o dir liéu va hing dr liéu
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Panh ct muc, nhip dit liéu cho kng. Dt liéu nay § duoc ding lam ru tim kiém.

phuongdta@hdlinh-desktop: ~

File Edit View Search Terminal Help
phuongdta@hdlinh-desktop:~3% mysql -u root -p

nter password:

elcome to the MariaDB monitor. Commands end with ; or \g.

our MariaDB connection id is 28

Server version: 5.2.9-MariaDB-mariadbl@5-maverick-log (MariaDB - http://mariadb.
om/)

his software comes with ABSOLUTELY NO WARRANTY. This is free software,
and you are welcome to modify and redistribute it under the GPL v2 license

ype 'help;' or *'\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> use vidu;
Reading table information for completion of table and column names
Wou can turn off this feature to get a quicker startup with -A

Jatabase changed

MariaDB [vidul> insert 1nT0 staff values (@, 'Dong', *Phuong’', 26, ‘she is a teac
er. she like football

Query 0K, 1 row affecttd (G 83 sec)

MariaDB [vidul> insert into Staff values (@, 'Linh', 'Giang', 25, 'she is a stude
t. She often play football.');
Query OK, 1 row affected (8.

Hinh 3.14. NBp di liéu cho king
Sau khi hoanit viéc nhip di liéu ta tén hanh thao tac truym trén ting dr liéu vira
nhap.

42 Applications Places System ‘= ) ThuJan 5, 10:26 PM @\ phuongdta
— -

phuongdta@hdlinh-desktop: ~
File Edit View Search Terminal Help

r‘EarlaDB [v1du]- select flrsthlame from staff where match(firstName, lastName, det
t('She is a student.

3 rows in sef (0.88 sec)

MariaDB [vidul]> select concat(firstMame, '°, 'Lastrdame] as name, match(firstName,
e, details) against('She is a student.') as relevance from Staff where m
rstName, lastName, details) against('She is a student.');
B e oo -
| relevance

| ThanhThu

| LinhGiang

| ThanhMinh | G 26911

R Ho-mmm-

3 rows in set (8.15 sec)

MariaDB [vidul> I

Hinh 3.15. Kt qud truy win
3.5.PANH GIA
3.5.1. Két qua dat dwoc

MariaDB |a ndt hé quan tri co s dit liéu ma ngdn ms cé nhéu phién Bn, hH tro
nhiéu hé diéu hanh i nhiéu goi caidat khac nhau nén phiph cho nhéu déi tuong sr

dung.
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MariaDB c6 héu suit kha cao khi dung, Vin dé nay ngroi doc c6 thé tham ko y
kién cia dngdong MySQL va MariaDB trén toanétyioi. Chueong nayda hréng din
so lugc cach 4i va caidat MariaDB dé nghién ¢u tng ding dia ciu trac dr liéu Trie
trong k& quan tri co s dix liéu ndy. Ngroi doc 6 thé dua vao cac thdng tinitday dé 1y
mai trudng, cong a phat trén 1am rén nghién ¢u choang ding thrc & cua cu trac dr

ligu Trie.
3.5.2.Uu diém va han ché

MariaDB |a mdt hé quan tri ma ngén mo nén fit ca cac phién bn caidit va ma da
nddéu mién phi, cung ¥i MySQL, MariaDBdang cénh hrong I6n trén thé gisi. Viéc
MariaDB dua vao & dung két hop ciu trdc dr liéu Trie clng i cac du trac dr liéu
khac va dung cac plng phap4p chi muc di va moi két hop 1a ndt dau hiéu danh diu

viéc knangdinh cu trac dr liéu nay trong thi gian gip toi trén th truong céng ngh.

Tuy nhién, éng chinh vi 8 méi la ndy ma & MariaDB va @u tric dt liéu Triedéu
c6 nhing han cké nhat dinh. MariaDb va Trie du nhr con kha xad va kha it tai Bu hd
trg nhue nhitng céng @, ciu tric khac. Trong MariaDB ¢mai dua Trie vao 8 dung kha
it va sr dung kKt hop véi cac du tric khac nén ngyi ding mén nghién é¢u diu tric
Trie dya trén MariaDB phi trich loc va xay dng ki hau nhr phan I6n.

3.5.3. Két luan

Noi dung chrongda caidat dugc MariaDB cungioan chrong trinhduoc rat trich va
hoan thén dé md & cu thé cho du tric Trieduoc St dung trong MariaDB. Mt ciu tric
dix liéu con kha mii va chraduoc ar dungdai tra hién nay; Ngoai ra vic chon MariaDB
dé minh hpa cho véc sr dung cau tric nayimg kha néi vi MariaDB la nét lua chon
tiép theo cho MySQL va con kh& tiudi (phién kin beta ndi nhat viraduoc phat hanh
vao thang 7/2011). & sy moi mé nay cuing thi gian va plam vi han ché, hy wng trong
thoi gian ©i tAc gi S8 phat trén nghién ¢u sau ln vé ciu trdc Trie va phét téh ung
dung threc t& cho du trac nay.
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KET LUAN VA KI EN NGHI

Trong Iin vin, t6ida tim héu va nghién €u dugc ciu trac dr liéu Trie, mt s
thao tac o ban trén Trie vatic biét 1a cach nén Trie riim ting hiéu qua sir dung diu
trGc nay clng & cac thao tac trén Trida dugc nén nlr: tim kiém, chén, xoa,
sira,...Bén anhdo, luan vian con tim héu vé cac kén thic lién quandén tim kiém thong
tin trén vin ban, cac plrong phap4p chi muc va cac éu trac dr liéu da trng duoc St
dung tredc day, so sanh cada trdc \6i nhau, tim ra niing mit tich arc va nhing han
ché.

Trong qué trinh tiac hién, tdida hiéu oo ban Vé cau trdc dr liéu nay; hén nay, du
tric nay clradugc phd bién ¢ Viét nam nleng né cé mt s tinh riing thit sy hiéu qua
khéng ti¢ pha nhan, vi thé, luan van < 12 tai liéu kha 1 ich cho céc 4n sinh vién noi
riéng va nlkng ngroi nghién du vé cong ngk thdng tin n6i chung cé thém tali dé
tham khio & budc bandau khi tién hanh nghiénitau, hoc tip va trén khai xay @nging
dung thre t trong trong hyp mubn tiép cin vadi sau khai thac Trie.

Do thoi gian, plam vi caa luan van va kén thirc ca nhan con §i han adng thém
CAu trdc d liéu nay con khéa 6 va twi caa MariaDB con qua¢mén Idin van chi dirng
lai & marc tim hiéu ky vé mit Iy thuyét lién quandén ciu tric TRIE va cac thao tac trén
Trie; Tim héu cach & dung TRIE trong B quan tri co s dit liéu ma ngén mo
MariaDB dé ching minh &ng ciu tric nay hin dangduoc sr dung va ngay cang ph
bién & nhiéu qubc gia trén th giéi. Tuy nhién, ldn van chra thé thuc nghem tryc tiép
dé so sanh Trie & cac cau trac khac trén MariaDBay la mdt diém han ché va la
huéng phat trén trong thi gian $ip dén véi mong mén cédugc mot tai liéu hoan cinh

vé Trie dé cung @p cho ngoi sir dung.

Tur nhitng han ché va théu sot tréndé luan van dugc tiép tuc phat trén theodinh
hudng it mong nln dugc ar dong gop @a cac nha phat ém trong tnh wrc tim kiém
thdng tin, & trg gidp W ngwn thdng tindé hoan thén phin tng dung ke thdng vao thrc

té sir dung phuc vu cho nhu &u hang tréu ngroi s dung trong meéc.



