Ky yéu Héi nghi Quéc gia lan thir VIII vé Nghién ciru co ban va iing dung Cong nghé thong tin (FAIR); Ha Néi, ngay 9-10/7/2015
DOI: 10.15625/vap.2015.000213

TRUY VAN HUONG DOI TUONG DUA TREN PHAN CAP TAP TIN
CH{ KY VA CAY SD-TREE

Tran Minh Bao', Trwong Céng Tuén’
1.2 Truong Pai hoc Khoa hoc, Dai hoc Hué

tmbaovn@gmail.com, tctuan_it_dept@yahoo.com

TOM TAT - Truy vdn truc tlép trén cac doi twong trong co so dit liu hudng déi twong rat ton kém chi phi leu trik dit liéu
trong qud trinh truy van va. ton nhiéu thoi gian dé thuce hién truy van trén hé thong dir liéu thue. Gan ddy, ¢6 nhleu nghién ciru tap
trung vdo viéc gidi quyét van dé dé bang cach xdy dung cac chi muc trén cac I6p don, phdn cdp 16p, hodc phan cap doi twong long
nhau. Trong bai bdo ndy, ching téi sé dé xudt mgt phiong Pphdap ldp chi muc méi. Phuong phdp ndy dwa trén ky thudt sir dung tdp
tin_chit ky va cdy SD-tree trong d6 cdc tdp tin chit ky duwoc 16 chiic theo phdn cdp dé nhanh chéng loc diF liéu khong thich hop va
méi tdp tin chit ky duwoc lwu theo cdu triic cdy SD-tree nham tang t6c ¢ quét chit ky. Ky thudt nay giip giam dang ké khong gian tim
kiém va do dé sé cdi thién ding ké dé phirc tap thoi gian truy van.

Tir khéa - Hé thong co sé diF lidu hidng doi twong, chi muc, tdp tin chiv ky, cdy SD-Tree, truy van hwéng doi twong.
I. MO PAU

Truy van tryc tiép trén cac dbi tuong trong co s dit liéu hudng dbi twong rat ton kém chi phi luu trir dit liéu va
t6n nhidu thoi gian dé thuc hién trén hé thong dir liéu thyc. Bai toan dit ra 1a can mo ta lai hé thong dit lidu don gian
hon va xay dung chu trac dit liéu ‘tuong Umg dé co thé giam khong gian tim kiém trong qua trinh thyc thi cau truy van
ma van dam bao dugc viée truy van dugc cac ddi tugng can thiét.

Dé giam khong gian truy van dit lidu, cac k¥ thuat chi myc str ding danh gia truy van trong CSDL dugc d& xuét trong
[6] da dugc phat trién duya trén co ché thiang bang cay nhi phan thém vao mot sd tinh chat dac biét dé giam viée can bang cay
hodc dé tdi thiéu hoa cac truy cap vao tap tin dit lidu. Cac k¥ thuat ndy da dugc phat trién tiép nham ting toc truy van trong
cac CSDL huéng dbi twong [10, 11, 12]. Y twéng chinh & day la moi cay SD-tree trén mét 16p trong phén cap 16p van duoc
duy tri nhung cac chi myc s€ dugc long ghép voi nhau bang méi quan hé 16p con — 16p muc tiéu. Ngoai cac chi muc theo céu
triic phan cép thira ké con ¢6 rat nhiéu cac phuong phap 1ap chi muc dung cho truy van thudce tinh long nhau da duoc de Xuét
[1,2,3,7,9]. Thay vi tap trung vao phén cap thira ké cac 16p, cac nha nghién ctru khac da kham pha ra sy phan cép tong hop
cac 16p va dé xudt cac cau trac 1ap chi muc khéc nhau theo céc thude tinh 1ong nhau [1, 2, 7, 9]... cac cAu trac luu trix tap tin
chit ky s& lam giam khong gian tim kiém va t6i wu qua trinh truy véan dit lidu.

Dé viéc tim kiém hiéu qua hon, can xay dung ciu truc dir liéu luu trir tap tin chir ky. CAu tric luu trit tip tin chit
ky nay c6 thé dudi dang cac tap tin chir ky tuan tyr, cac tap tin chit ky phan manh, cu triic cay chir ky, cau triic dang dd
thi chir ky,... Trong do, chi phi luu trir cua tap tin chir ky phan manh lai gap doi tap tin chir ky tuan ty va chi phi cap
nhat cua tép tin chr ky phan manh cling gép ba lan tap tin chir ky tuan ty hodc nhiéu hon [8]. Uu diém co ban cua
phuong phap tép tin chir ky tuan tu nam & hi¢u qua xtr ly chén va truy van moi 1én cac phan cua tir. Tuy nhién, khi so
sanh v6i 1dp chi muc dua trén cAu tric cay thi cac tap tin chir ky lién tlep lai bi hai nhuoc diém, thtr nhét khong thé
dugc dung dé danh gia cac truy van pham vi va thir hai dbi voi mdi truy van dugc xtr 1y thi toan bo tap tin chit ky can
phai dugc quét lam tang chi phi xt Iy I/O.

Trong bai bao nay, chung t61 s& c¢b ging cai thién van d& thtr hai dén mot mirc do nao d6. Pau tién, ching t6i to
chue cac tép tin chir ky tudn tu sang cAu trac phan cp dung dé giam bot khong gian tim kiém trong qua trinh danh gia
truy van. Tiép theo, chung t6i luu trit tap tin chir ky dudi dang ciy SD-tree, nham tién hanh quét chi mot tap tin chit ky
don nhat. Néu tap tin chit ky c6 kich thuéc 16n thi khdi lugng thoi gian tiét kiém dugc bang phuong phap nay la rat
dang ké. Cay SD-tree dugc xay dung duya trén tap tin chit ky. Do d6, nd c6 thé ting téc qué trinh x4c dinh vi tri chit ky
trong mot tap tin chit ky. Tuy nhién, trong cay SD-tree, mdi duong dan sé& tuong Gmg véi mot dinh danh chit ky co thé
ding dé xac dinh duy nhét chit ky twong tmg vdi né trong tap tin chit ky. Cach nay giup nhanh chong tim ra mét tap
hop céc chit ky phit hop vai chit ky truy van.

Bai bao nay duoc t6 chirc nhu sau. Trong phz‘”{n II, chung t6i dwa ra mot s6 kién thire co so. Tai phan III, chung
t61 s& gidi thiéu cau trac dir liéu va thudt toan truy van. Phan IV dé xuét phuong phap két hop phén cap tap tin chir ky
va cdy SD-tree. Cuoi cung, phan V s€ dua ra mot ket lun.

IL. MOT SO KHAI NIEM CO SO
A. Chir ky thudc tinh

Trong mot CSDL hudng dbi twong, mdi ddi tugng dugce biéu dién boi mot bo gia tri cua cac thude tinh. Chir
ky ctia mot gia tri thude tinh 1a mot chuoi cac bit dugec ma hoa bang ham bam. Cho truéc mot gié tri thudce tinh, vi

du ch@t “truong”, phan giai né thanh mot chu(:)i’ cac bo ba chit cai nhu sau: “tru”, “ruo”, “uon” va “ong”. Sau do,
dung ham bam h, 4&nh xa mdt b ba thanh mgt s6 nguyén k vdi y nghia 1a bit thtr k trong chu01 s€ duoc dat gia tri 1.



730 TRUY VAN HUONG BOI TUQGNG DUA TREN PHAN CAP TAP TIN...

Vi du, gia str ¢6 h(tru) = 2, h(ruo) = 7, h(uon) = 10, and h(ong) = 11. Sau d6 thiét lap mot chudi bit: 010 000 100
110 lam chir ky cho tur.

B. Chir ky doi twong, tap tin chir ky

Chir ky dbi tugng duge xd@y dung bang phép toan logic OR cho tat ca cac chit ky cuia cac gia tri thudc tinh ctia
d6i tuong. Sau day 1a mot vi du vé chit ky ciia doi tuong:

Vi du 1. Xét mot d6i twong c6 cac gia tri thude tinh 1an luot 1a “truong”, “12345678”, “giao su”. Gia st chi ky
clia cac ddi tuong nay la:

010 000 100 110
100 010 010 100
110 100 011 000

Luac do6 chir ky cua d6i twong 12 110 110 111 110, nhan dugc tir chir ky cac gia tri thude tinh bang phép toan

logic OR. Cac chir ky doi tugng ciia mot 16p dugc luu trit trong mét tép tin, goi 1a tép tin chir ky doi tugong.
C. Chirky truy vin

Mot truy van ddi tugng s€ dugc ma hoa thanh mot chir ky truy van theo cliing ham bam da thyc hién dé6i voi
cac doi tuong. Khi c6 mét truy vén can thyc hién, cac chir ky doi twong s¢ duge quet va nhiing doi twong khong phu
hop s& bi loai trir. Lic do chir ky truy van duge so sanh d6i v6i moi chir ky doi tuong trong tap tin chir ky. C6 ba
truong hop c6 thé xay ra:
(i) Dbi twong phu hop vai truy van, nghia 1a dbi v6i moi bit trong chit ky truy van Sq bit twong ng trong chir ky db6i

tuong s cling chinh 1a no, tirc la s, As = s, déi tuong thuc sy chira tir truy vén;

(ii) Dbi twgng khong phu hop véi cdu truy van, nghia la Sq NS # 5g;

(ii1) Chir ky duoc d6i sanh va cho ra mot két qua phu hop nhung d6i tuong khong phu hop véi didu kién tim kiém
trong truy véan. Dé loai ra trudng hop nay, cac dbi twong phai duoc kiém tra sau khi cac chir ky dbi twong duoc
db6i sanh phu hop.

Vi du 2. Vi dy nay minh hoa viéc truy van d6i v6i chit ky dédi tuong & vidu 1:

Truy vén Chir ky truy vin Két qua

truong 010 000 100 110 thanh céng

binh 011 000 100 100 khong thanh cong

duong 110 100 100 000 thanh cong nhung khong phu hop

Nhén xét: Viée so sanh chir ky truy véan 54 vOi chir ky dbi tuong s 1a loai ddi sanh khong chinh xac. Nghia 1a,
chir ky truy van s, phu hop chit ky s néu moi bit 1 trong s,, cic bit tuong ung trong s cling la bit 1. Tuy nhién, dbi voi
moi bit 0 trong s, thi khong quan trong bit twong ung trong s 1a 0 hay 1.

III. CAU TRUC DU LIEU VA THUAT TOAN TRUY VAN
A. Truy vén trong co sé dir liéu hwéng ddi twong

Trong cac hé théng CSDL huéng déi twgng, mot thuc thé s& dugc biéu dién dudi dang dédi tuong bao gém cac
phuong thire va thude tinh. Cac dbi twong c6 cung tap thudc tinh va phwong thirc duge nhém lai véi nhau trong cling
mot 16p. Néu mét 16p € c6 mot thude tinh phirc hop v6i mién C' thi s& thiét 1ap quan hé giita C va C". Quan hé nay
dugc goi 1a mdi quan hé tong hop. Khi dung mili tén két ndi cac 16p nay dé biéu dién mdi quan hé tong hop thi mot
phan cip tong hop c6 thé dugc xdy dung dé hién thi cdu tric 10ng nhau cia cac 16p.

Vi du 3. M6t vi du vé hé thong phéan cip ddi tuong 16ng nhau dwgc minh hoa nhu sau:

Truong Khoa

- Khoa: Khoa —<>- Tenkhoa: char
- TenTruong: char - DiaChikhoa: char
- DiaChiTruong: char

SinhVien

- HoTen: char NganhHoc MonHoc

- Trong: Truon:
2 ) —<{- MonHoc: MonHoc [———<>{- TenMon: char

- NganhHoc: NganhHoc
. NoiSinh: char - TenNganh: char - SoTC: int

- GioiTinh: byte
- ThanNhan: ThanNhan

ThanNhan
- HoTen: char

- NoiSinh: char
- GioiTinh: byte

Hinh 1. Mot vi du vé hé théng phéan cép dbi tuong 16ng nhau
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Néu doi tuong o dugc tham chiéu 1a mét thude tinh cta doi tugng o, thi sau d6 o dugc coi 1a dugce 10ng nhau
trong o’ con o’ s& dugc goi la cac doi tugng cha cua o.

Trong CSDL huéng d6i tuong, diéu kién tim kiém trong truy van duoc biéu dién dudi dang mot t6 hop cua cac
thugc tinh. Thudc tinh nay c6 thé 1a thudc tinh 16ng nhau cia 16p muc tiéu.

Vi du 4. Truy vn “tim tit ca cac sinh vién sinh & Bén Tre ciia Khoa Cong nghé thong tin” ¢6 thé duoc biéu
dien nhu sau:

Select SinhVien
Where SinhVien.NoiSinh = “Bén Tre”
And SinhVien.Truong.Khoa.TenKhoa = “Cong nghé Thong tin”

Néu khong c6 ciu tric chi muc thi truy van néi trén c¢6 thé dugce danh gia theo trinh tu trén xudng nhu sau. Dau
tién, hé thong phai tim kiém tat ca cac dbi tuong trong 16p “SinhVien” va loc ra cac dbi tuong co noi sinh & “Bén Tre”.
Tiép d6 hé thong s& tim cac ddi tuong truong cd tham chiéu 1a sinh vién ¢6 noi sinh & “Bén Tre” va kiém tra tén khoa
cua truong. Cubi cung, nhitng sinh vién c6 noi sinh & “Bén Tre” va thude khoa “Céng nghé Théng tin” cia trudng s&
duogc tra ve.

B. Phin cip tap tin chir ky va thut toan truy vin
1. Phan cép tap tin chir ky

Muc dich cua vi€e sir dung tap tin chir ky la daé loc ra hau hét cac ddi tugng khong du diéu kién, nghia 1a mot
chir ky khong phu hop voi chir ky truy vén s& dam bao rang dbi tugng lién quan voi chir ky nay s€ bi bo qua. Do d6 s&
tranh duoc viéc truy cap khong can thiét vao cac dbi tugng nay. Di véi phan cap tong hop, c6 thé xay dung phéan cp
tap tin chit ky cia n6 nhu sau:

(i) Chir ky cua di tugng duoc tao ra bang cach xép chdng cac chit ky cia tit ca cac thudc tinh nguyén thuy va
phuc hop cua né.

(ii) Chit ky cua thudc tinh nguyén thiy dugc tao ra bang cach bam céc gia tri thudc tinh; chit ky cua thudc tinh
phirc hop 14 chit ky cta ddi tuong ma nd tham chiéu.

(iii) Gia st C 1a ky hiéu 16p vdi oy, ..., o, 13 cac di twong cua 16p dé; ton tai mot tap tin chirky Smao; (i =1, ..., )
c6 mot muc <osig, oid> trong S.

(iv) Goi S; va S; 1a hai tap tin chir ky twong tmg lién két voi cac 16p C; va C. Néu ton tai mot mili tén tir C; dén G,
thi cling ngdm dinh c6 mot miii tén tir S; dén S;.

Vi du 5. Chir ky va phan cép tap tin chit ky duoc minh hoa nhu sau:

Truong Khoa
HOTI0 111 110 == 0ID | 010 000 100 110 ——#0ID
sfo)
SinhVien o p
sfo, TenKhoa) sfo" TenTruong) — NganhHoe MonHoe
oo o 110 100 000 100 ——» If 100 100 001 100 —
i ik - _y OIL ( - [s]16]
v sfo, DiaChikhoa) v sfo’, DiaChiTruong) I ok et
ThanNhan
i sfe’) 110010 110 110 —— 0ID
(a) (b} ic)

Hinh 2. Chit ky va phan cép tap tin chit ky

Xét 16p “Khoa” trong phan cap 16p khong cac thude tinh phirc hop tai hinh 1. Chir ky cua dbi tuong o dugc xay
dung bang phuong phap nhu trong hinh 2 (a), trong d6 mdi s(o, x) ky hiéu chit ky duoc tao ra cho gia tri thudc tinh x
clia 0 va s(0) ky hiéu chit ky cua o. Ddi v6i 16p cac thude tinh phirc hop thi chit ky ciia cac ddi twong ‘trong d6 co thé
duoc tao ra theo cung cach thirc nhu d6i vé6i 16p chi cac thude tinh nguyén thiy. Sy khac biét duy nhat 1a chit ky cua
thudc tinh phtrc hop la chit ky cua ddi twong ma né tham chiéu dugce minh hoa ¢ hinh 2(b). Trong hinh 2 (b), 0’ ky hiéu
cho dbi twong cia 16p “Truong” va dbi twong o cua 16p “Khoa™ 1a gié tri thudc tinh ciia “Khoa” clia o’. Mét phan cip
tap tin chir ky ma c6 thé xay dung cho mét co s& dit liéu dwoc hién thi trong hinh 1 dwgc minh hoa & hinh 2(c).

2. Thuit toan truy van dua trén tip tin chir ky

Pinh nghia 1: (Cdy truy vdan) Goi p; Ap, .. A pr 12 diéu kién tim k1em trong truy van Q, trong d6 mdi p; 13 mot vi tir
6 dang: <gia tri toan tu thugc tinh>. Luc do, tat ca cac duong dan xuat hién trong diéu kién tim kiém s& tao thanh mot
cay truy van, ky hi¢u 1a Q,.
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Vi du 6. Cay truy van dugc minh hoa nhu sau:

SinhVien

/\

NoiSinh Truong

Khoa

TenKhoa

Hinh 3. Cay truy vin

Pinh nghia 2: (Cdy chit ky truy van) Goi p;.p; ... .p, 1a mot duong din trong cdy truy van Q,. Goi <p; ... .p, gid tri
todn ti7> 12 mot vi tir xudt hién trong diéu kién tim kiém cua Q. Lic do, chit ky cta p, 13 s,u.. Chit ky ctia mot nit
khong phai nut 14 O, dugc tao bang phép toan logic OR cho cac chit ky cia cac nit con cta n6. Cay chit ky truy van
duoc ky hiéu 1a O(s,?).

Vi du 7. Cay chit ky truy van dwoc minh hoa nhu sau:

SinhVien 110 110 100 110

NoiSinh 100 110 000 100 Truong 010 000 100 110

Bén Tre 100 110 000 100 Khoa 010 000 100 110

Tenkhoa 010000 100 110

Cong nghé Thong tin 010 000 100 110

Hinh 4. Cay chit ky truy vén

St dung céy chir ky truy vén dé giam bot khong gian tim kiém. Phuong phép nay, can c6 hai cdu tric ngin xep
(stack) dé diéu khién viéce quét uu tién chiéu sau cua cac ciu tric cdy: stack, d01 V01 O(s,1) va stack, dbi voi phan cap
l6p. Trong stack,, mdi thanh phan 1a mot chir ky trong khi trong stack,, mdi thanh phan 1a mot tap cac ddi tuong
thudc vé cung mot 16p ¢ thé tiép can duoc bang cach quét phan cap 16p.

Thuit toan 1. [4] Tim kiém phan cip theo kiéu trén xudng;

Vao: Mot truy van ddi tuong Q;

Ra: Mot tap cac OID, thoa man truy van.

Phuwong phap:

Budc 1. Tinh toan phan cép chit ky truy vin Q) ddi véi Q.

Budc 2. Pua chit ky gbe cua O,y Vao stacky; déy tap OID d6i tuong cua 16p muc tiéu vao stack..
Budc 3. Néu stack, khong rong, s, < lay ra stack,; nguoc lai chuyén sang (Budc 7).

Budc 4. S « le‘iy stack,; v&i mdi oid; E S, néu chix ky cua n6 osig; khong so sanh véi s, thi loai ra khoi S; dua S vao
Sresult~
Budc 5. Goi C 1a 16p cac doi tugng cua S; goi C, ..., C; 1a cac 16p con cua C; sau d6 phan chia tap OID cua cac do6i

tuong dugc tham chiéu boi S vao S, ..., Sy sao cho S thudc Cj; day Sy, ..., Sy vao stack,; day cac nit con cua s, vao
stack,.
q

Budc 6. Chuyén dén (Budc 3).
Budc 7. Béi voi mdi dbi twong 14, kiém tra pht hop nhung khong dung.

K¥ thuat nay gitip dat dugc t6i wu hoa khi thyuc hién bude (4). Tai bude nay, mot s ddi tugng duoc loc bang
cach st dung chir ky tuong Umg trong cdy chir ky truy van. Trong budc (5), cac ddi twong dugc tham chiu va céc chir
ky ctia nut con cua cay chit ky truy van dugc twong tmg dua vao stack. va stack,. Trong budc (7), thyc hién viée kiém
tra nham 1an.
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Vi du 8. Gia sir ring mot phan cia phan cép tap tin chit ky duoc xdy dung cho mét CSDL véi so dd duge minh hoa
trong hinh 1 thudc dang dugc mé ta trong hinh 5:

SinhVien
SinhVien e | 110110101 111—»oD
110 110 100 110 —=="— — 110 110 110 110—»om
/ LY Truong
NoiSinh Truong i ST S
ot —r0m
100 110 000 100 010110100 110 ——— | 010 110101 111
wingiiay 1 110 110 110 100 ——wo
Bén Tre i
0000 100 i Kioa
po oo el e omnumnoj—»oa
pin khéng duy 100 010 010 100 O
e dp Cong nghé Thong tin \‘ """
hbag by

010 110 100 110

Hinh 5. Minh hoa qua trinh truy vin

Khi ca hai chit ky dau cua tap tin chit ky cho “SinhVien” pht hop véi cer ky twong tng trong cdy chir ky truy
van, cac chit ky dugc tham chiéu boi chiing trong tap tin chir ky cho “Truong” s& duoc kiém tra bd sung. Gia sir ring
chir ky dau tién cta “Truong” dugc tham chiéu boi chit ky dau tién trong “Sink Vien” trong khi chir ky thir hai trong
“Truong” dugc tham chiéu boi chir ky tht hai trong “Sinh Vien”. Co thé thdy rang chit ky tht hai trong “Truong”
khong phu hop véi chir ky tuong tmg trong cdy chir ky truy van. Vi vay tt ca cac chit ky cua doi tuong “Khoa” dugc
n6 tham chiéu s& khong bi kiém tra (xem minh hoa tai phan mau xam trong hinh 5). Viéc nay la t61 uu khi so sanh véi

“tim kiém trén xudéng” Vi trong “tim kiém trén xuéng” phai tién hanh kiém tra tat ca cac chit ky d6i tuong cta “Khoa”.

C. Cay SD-tree
1. Téng quit vé cAu tric SD-tree

K thuat tao chi muc trong hé théng CSDL huéng ddi twong ¢ diy bang cach sir dung ciy SD-tree (Phan cum
chit ky). Trong cong viéc nay, cac vi tri ciia bit 0 va bit 1 trong chir ky dugc phan bd qua mot tap hop cac nat 14. Sir
dung phuong phap nay cho mét chit ky truy van cho sin thi tit ca cac chir ky tring khép déu co thé ducc truy van
tich liiy trong mot nut don. Viéc truy van, con duong tim kiém t6i wu duoc tinh toan dé ddy nhanh toan bo qua trinh.

Vidu 9. Cay chit ky SD-tree dugc minh hoa nhu sau:

51:010.

52:101.

$3: 000.
S4: 110
n nl

(b}

Hinh 6. Cay chit ky SD-tree

Dé xir Iy mot chir ky truy van S, (1) Dbi voi chir ky c6 trong lugng dudi 50% xét su xuét hién cudi cing ciia
bit I tai vi tri / trong S, s& tim thdy v6i su tao thanh tién td trung gian (B); (2) Déi voi chir ky co trong luong trén 50%
xét sy xuét hién cudi cung cua bit 0 tai vi tri i trong S, s€ tim thay vOi su tao thanh tién to trung gian (B). Sau do, nit
chir ky ctia nut 14 thir i duoc truy cap tir gc va tat ca cac chit ky vai tién t6 (B) dugce truy van.

Vi du 10. Cho S, = 011001000101. Dé tim tat ca cac chir ky khop véi S, cay SD-tree duge xét ky tur gbe va cac gia
tri nut dugc so sanh véi vi tri cac bit cua S,. Su xudt hién cudi cing cua 1 trong Sgladvitri 12 Tién t6 nhi phan duogc
tao thanh cho S, bang cach sir dung vi tri cua bit 1 1a 01 100100010. M6t nut voi gia tri khoa 1a 12 duge truy cap trong
danh sach chir ky luu trir bit 1 dudi dang gom cum va tat ca chir ky trong danh sach chir ky dugc klem tra gia trj tién
6 01100100010. Do d6, khong ké téi mau bit cia S, s tat ca cac chit ky tring khép déu duoc tra vé trong mdt truy cap
don.

Tuong tu, ching t6i sir dung SD-tree dé mo ta bit 0 dudi dang gom cum. Didu nay giup cai thién thoi gian tim
kiém chit ky c6 trong lugng trén 50%. Bay gio, gia sir ring S,~011101110101. Su xuét hién cubi ciing cta bit 0 1a ¢
vi tri 11. Nhu vAy nat c6 gid tri 1a 11 s& duoc tim kiém trong danh sach chit ky luu trit bit 0 duwdi dang gom cum.

2. Thuit toan truy van trén ciy SD-tree

Thuat toan sau day phac thao cc bude tim kiém chit ky khop VvOi chir ky truy van cho trudc S,. Trong qua trinh F< 0
cac thuat toan déu dén truc tiép cac nut chit ky hdi dap lai 1 cudi cung tir goe.
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Thuét toan 2. [14] Tim kiém(S,)

Vao: Chit ky truy van.

Ra: Danh sach cac chit ky khép véi chir ky cho san.

Phwong phap:

Budc 1. Tinh trong luwgng chit ky cho chit ky truy van.

Budc 2. Néu trong lugng chit ky 16n hon 50% thi tim kiém chit ky truy van trong cac niit 14 cho céc bit 0.
Budc 3. Néu khong thi tim kiém chir ky truy vén trong cac nut 1a cho céc bit 1.

Buéc 4. Truy cap nut 1a.

Budc 5. So sanh tién to cua S,.

Budc 6. Néu tim thiy thi doc va xudt ra danh sach cac chit ky.

Budc 7. Néu khong thi bao cao khong c6 chit ky phi hop.

IV. PHUONG PHAP KET HQP PHAN CAP TAP TIN CHU KY VA CAY SD-TREE
A. M5 hinh céu tric dir li¢u truy vin

Dé cai thién thoi gian truy vén trén co so dir liéu, can mo ta lai hé thong dir liéu don gian hon va xy dung chu
trac dir liéu tuong tmg dé co thé giam khong gian tim kiém trong qué trinh thyc thi cau truy van ma Van dam bao duoc
viée truy van duoc cac dbi tuong can thiét bang cach st dung cay chir ky. Tu [4], dé van dé truy van duoc tbi uu hon
can két hop phan cép tap tin chit ky va cay chir ky, vén d& nay di duoc ching minh 1a cai thién thoi gian truy van tot
hon. Tur [13], d6 phuc tap thoi gian truy vén trén cdy SD-free nho hon rat nhiéu so véi d6 phitrc tap thoi gian truy van
trén cdy chir ky. Do do, ching toi van sir dung phén cp tap tin chit ky nhu trong [4], nhung thay thé cay chit ky bang
cdy SD-tree dé cai thién thoi gian truy vén t6t hon nita.

Dua trén co s6 1y thuyét va thudt toan da dé nghi nhu trén, bai bao dé xuat phuong phap két hop phan cép tap tin
chir ky va cay SD-tree nhu sau: (1) Mdi tap tin chir ky duogc luu trir dudi dang cau tric cay SD-tree dé tang téc qua
trinh quét tap tin chir ky; (2) Tat ca cac tap tin chit ky dugc t6 chirc theo ciu tric phan cap dé tao thuat loi cho viée
thyuc hién ky thuat loc theo timg bude. Trong m6 hinh nay, thuét toan 1 nham xéc dinh chit ky thudc 16p nao, thuat toan
2 xac dinh chinh xac chir ky trong 16p cu thé.

Vi du 11. Tao cay SD-tree dugc minh hoa nhu sau:
Lép SinhVien - N0
-§-| SCRSURIRENN o - I N o

Lép Truong —b| 110110111 }—b o @li)e
RS o ETCTICTNN o VS QS

Hinh 7. Tao cay SD-tree

Vi du 12. Két hop phan cép tap tin chit ky va cay SD-tree dugc minh hoa nhu sau:

Truong Khoa
/
SinhVien Ve NganhHoc MonHoc
ThanNhan

Hinh 8. Phan cap tap tin chit ky va ciy SD-tree

Céu tric dit liéu duoc luu trit hoan toan bén trong bd nhé chinh, trong truong hop nay, viée chén va x6a mot
chit ky trén cay SD-tree dugc thuc hién d& dang. Tuy nhién, trong co s& dit lidu cac tap tin thuong rat 16n, vi vy cau
trac dir liéu s& khong thé luu trit trén bd nhd chinh ma phai dwoc luu trir trén bd nhé ngoai. DI véi co sO dir liéu
huong dbi twong, duoc luu trir va thuc thi trén bo nhé ngoai. Co s¢ dir liéu hudng dbi tuong co nhleu lop, mdi 16p ¢o
nhiéu déi tugng. Ung véi mdi 16p s& duge xay dung thanh mot ciu tric ciy SD-tree, ddng thdi mdi dbi tugng ndy s&
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tao ra mot chir ky ddi tuong. Toan bd co so dit liéu hudng ddi tuong s€ dugc phan hoach dudi dang cAu tric mot bang
bam gom céac chit ky cua doi tugng dé thuc hién qua trinh truy van.

B. Xirly truy vin hwéng dbi twong

Dé thuc hién viéc truy van mot dbi tugng trong co sé dit liéu hudng ddi tuong, déu tién phai chuyén ddi co so
dir li¢u hudng ddi tuong thanh c4u truc dit liéu nhu trén, ta thuc hién nhu sau:

Bude 1. Thude tinh coa dbi tugng dugc bam thanh chir ky nhi phan va cac thudc tinh tao thanh chir ky dbi
tugng.

Bude 2. Cac chit ky ddi twong ciia ciing mot 16p s& tao thanh ciy SD-tree.

Budc 3. Tao phén cp tap tin chit ky trong d6 mdi tap tin 1a cay SD-tree.

Sau khi ¢6 céu trac dit lidu dé truy vén, ta thuc hién qué trinh truy vAn d6i tuong trong co s& dir liéu hudng dbi
twong nhu sau:

Budc 1. Mi hoa tir khoa can truy van thanh chit ky nhi phan.

Bude 2. Thyc hién truy vén chit ky tir khoa dé xac dinh thude 16p can truy van.

Bude 3. Thyc hién truy vén chit ky tir khoa trén cdy SD-tree twong g véi cac 10p da xac dinh.

C. Danh gia do phirc tap
1. So sanh tim kiém theo phwong phip Yong va phén cép téip tin chir ky

Dé uée tinh sd d01 tuong dugc truy cép trong mot truy vén sir dung hai phuong phap khac nhau: (1) phuong
phap Yong dugc dé xuét trong [15]; (2) tim kiém phan cip theo kiéu trén xubng [4].

(1) Phuwong phdp Yong
Phuong phap Yong, chir ky cua mot db6i tuong bi tham chiéu s& duoc luu trit trong ddi tugng tham chleu Sau do, c6
thé tién hanh kiém tra thudc tinh d6i v6i cac chit ky cua chung trude khi truy cap. Bang cach nay s& tiét kiém duoc rat
nhiéu phép toan I/O.

(2) Tim kiém phén cap theo kiéu trén xuong
Phuong phép nay, c6 kha ning loc manh mé& hon so v6i phuong phap Yong. Piéu nay 1a do mdi sy kiém tra
déi v6i mot nat trong mot phan cap chir ky truy van, khong chi thuc tinh lién quan dén nat hién hanh ma con co mot
) thudc tinh khac cdc anh hudng cua ching s& duge dua 1én mot sO duong dan toi nat d6. Str dung phan cép chir ky
truy vén, ¢6 nhiéu ddi tuong trong 16p muc tiéu s& bi loai bo bang cach kiém tra tap tin chir ky twong ung, diéu nay
dan t6i giam bot dang ké tong s6 cac ddi twong truy cap.

Trong [4], cho thdy rang ¢6 thé dat dugc hiéu sut cao bang phuong phap tim kiém phén cép trén xudng tir
quan diém triru twong, phén cap chir ky truy vén 1a mot bo loc ¢ ‘toan cuc” trong khi do thi ky thuét nhén ban duoc
Yong phat trién c6 thé coi 1a bd loc “cuc b¢”. Ca hai déu gitip giam s déi twong truy cap.

2. So sanh d¢ phirc tap thoi gian ciia ciy chiv ky va ciy SD-free

(i) Phuwong phap cay chit ky
Trong [13, 14], 6 phirc tap thoi gian chén vao cdy chit ky 1a O(nF), n 13 sé chit ky cua tap tin va F 1a d6 dai
ctia chir ky bao gom bit 0 va bit 1. Vi cdy chir ky, chiéu cao ciia cay bi giéi han 1a O(log.n), n 1a s6 nit 1a. Chi phi
tim kiém cay chit ky trung binh 1a O(L.log,n), trong d6 A 1a sb duong da di qua.

(i1) Phwong phap cay SD-tree
Trong [13, 14], cay SD-tree sir dung nhu céu tric chi muc cho tap hop céc dit liéu 16n, gia tri F nho thi s& giam
thoi gian xay dung SD-tree. Do phirc tap thoi gian chén bi gidi han 1a O(n.m) trong d6 n 1a s6 chit ky trong tap tin va
m 14 s6 bit 1 trong chir ky cho trude. Mot dic tinh hitu ich khac ctia SD-tree 1a véi gia tri F 16n hon, bang cach bién
d6i p, gia tri h, chiéu cao cua cay co thé duoc gitt ¢ muc nho dé thic ddy tim kiém nhanh hon dugc gioi han la
O(log,(F/p-1)). Thoi gian tim kiém cho mat truy van véi tp hop bit ¢ vi tri thir i sau cing 1a téng thoi gian truy cap
nut 14 (7},) va thoi gian tim kiém nut chit ky (7,; ) dwoc tinh nhu sau:

T =T+ T,

Trong d6 T); khong thay ddi cho tét ca cac nut 1a cho mét c;éu tric can bang dong nhu SD-tree va T, ting khi
gia tri cua i tang. Do vay, thoi gian tim kiém bi gidi han 1a O(T,+2" ).

So sanh d¢ phrc tap thoi gian tim kiém cuia cdy chit ky 1a O(2.log;n) va cdy SD-tree 1a O(T;+2""), 15 rang 1a
gia tri T); rat nho so véi gia tri 4, d6 1a mot 191 the cua cay SD-tree.

V.KET LUAN

Trong bai bao nay, ching toi da deé xuat mot ky thuét lap chi muc méi. Phuong phap tiép can nay la két hop
phén cap tép tin chir ky vdi cay SD-Tree. Dé toi wu héa viéc quét phan cip ddi tuong, dwa trén cac phan cip tap tin
chir ky dé giam bot s6 nhanh cdy. Tuy nhién, do tap tin chir ky chi lam viéc véi tu cach 1a bo loc phi chinh xac, nd
khong thé bi sap xep hay tim kiém nhi phan nén khong thé duoc dung de tang toc qué trinh quét tap tin chit ky. Do
d6, chung t6i dé xuat xdy dung mot cdy SD-Tree trén tap tin chit ky xuat hién véi tu cach 1a mot nit trong phan cép
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tap tin chir ky. K§ thuat nay co thé tranh phai tim kiém tuan ty giup giam dang ké thoi gian can thiét dé tim kiém trén
tap tin chir ky.
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OBJECT-ORIENTED QUERIES BASE ON SIGNATURE FILE HIERARCHY
AND SD-TREE

Tran Minh Bao, Truong Cong Tuan

ABSTRACT — Direct query on objects in object-oriented database is time-consuming. Recently there are many studies focusing on
resolving the problem by indexing on single class, class hierarchy or nested objects hierarchy. In this paper, we propose a new
indexing approach by combining the signature files and SD-tree where signature files are organized in a hierarchy to quickly filter
irrelevant data and each signature file is stored in a signature SD-tree to speed up signature scanning. This technique helps to
reduce searching space, hence improves significantly time complexity of query.



