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TOM TAT

Trong co s6 dir lidu hudng doi tiwong, truy van doi twong long dwoc sir dung khd thuong
xuyén. Cdc cdu tric long dirge biéu dién & biéu thire diéu kién ciia truy van dwdi hai dang: cdc
truy van con long hodc biéu thire dwong dan cé chira cdc két néi an la cdc tan tir long nhau
trong ménh dé where. Déi vdi truy van long, khi phdn tich wéc heong chi phi ciia biéu thire dai
6 long nhau, thi viéc dinh gid sé cho két qua chi phi khong hiéu qua. Vi vdy, phwong phdp ciia
chiing t6i dea ra trong bai bdo nay la lam phdng cdc truy van con trong cdc truy vin cé cdu
triic 1ong nhau sir dung siéu do thi két noi doi tuwong, phuwong phdp nay sé lam ting tinh hiéu

qud cho viéc thue thi xit Iy truy van trén co s dir liéu huéng doi twong.

1. Mé dau

Dé xur 1y céc tan tir 1ap (10ng), Cho W. [3] dua ra phuong phap udc luong chi phi
phu thudc ty s gitra sd cac ddi twong cua 16p bat dau trong biéu thic dudng dan va
tong sb cac dbi twong cua 16p, dua trén mdi quan hé nhiéu - nhiéu giita cac 16p. Ty sb
nay la mot trong nhiing tham s6 lya chon trong qua trinh thiét ké CSDL vat 1y.

Déi voi 1a cac truy van con 1ong, Cluet S. [4] dé& xuat phuong phap tdi uu theo
hai budc. Pau tién, bién ddi cac truy vin & mirc ngdn ngir nhim xir 1y mot cach hiéu
qua céac biéu thirc con chung va céc truy van con doc 1ap. Sau do, cac truy van duoc
bién dich thanh cac biéu thire dai sé 10ng nhau va ap dung phuong phap bién dbi dai sb.
Tuy nhién, khi phén tich su wéc luong ddi voi cac vong lap 10ng nhau trong cac biéu
thirc dai s6, chiing ta nhan thiy biéu thirc két qua c6 chi phi 1a khong hiéu qua. Do dé,
phuong phép chung t6i dé xut trong phan sau s& giai quyét van dé xur Iy cho céac truy
véan con 10ng trong giai doan “lam phing” céc truy van 16ng nhau bing phuong phap rat
gon siéu do thi két ndi ddi twong, gitp cho phép dinh gia hiéu qua hon.

Trong bai bao nay, xuit phat tir y tudong biéu dién va t6i wu hoa cac truy van bang
siéu do thi ctia Ullman J.D [9] va Han [5], chung t6i dua ra khai niém siéu do thi két ndi
d6i twong dé biéu dién cac truy van ddi tugng trong OQL, dic biét 1a xir 1y cac truy van
léng. Tir d6, dé xuét cac thuat toan ude lugng cac si€u canh va thuat toan thu gon siéu dd
thi két ndi dbi tuong.
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2. Biéu dién truy van d6i twong bang ky phap siéu dé thi

Trude hét, mot cach hinh thire chung ta xét dinh nghia cua khai niém siéu dd thi
két ndi dbi twong nhu sau [6]:

Pinh nghia. Siéu do thi két néi doi twong 1a mot bd sau €= (Cy, Vy, En, Lh,
SH, Iby), trong do:

(1) Ch 1a tap hitu han céac 16p tham gia trong truy van
(i)  Vulatap hiru han cac nut
(iii)) Ly 1a tap hiru han cac nhan

(iv) En=Ec U Eq - tap cac si€u canh (hitu han), trong d6 E¢, Eq 1a tap cac
siéu canh biéu dién cac 16p ddi twong va cac thanh phan cua truy van.

(V) SH: Vi — En 1a anh xa khéi tao céac siéu canh tir tap cac nit

(vi) Iby: Eh — Ly 1a ham gan nhan cho si€u canh, sao cho V e € Ey Ibp(e) €
(o

Vi du 2.1. Xét siéu d6 thi két ndi ddi tuong biéu dién truy van sau:
select A
from c4, ¢y, C3

where ¢;.A = c,.F and (¢1.A + ¢4.B > ¢3.D) and (c;.E < ¢,.G)

head ;o= e
=~
\ s
\ /
\\D it fi
\\_,_- e,
qE G H
\5_ - -
e3 2

Hinh 1. Siéu dé thi két néi doi twong ciia vi du 2.1
Trong do, ta co:
Ch={c;, 2, 3}, ¢;=(A, B, C), c2=(G, H) va ¢3= (D, E, F) 1a cac 16p ddi tuong.
Vu=1{A,B,C,D,E,F, G Hj}: tap cac nut, Ly = {ey, ey, f1, >, “head’}: cac nhan

En = Ec U Eq, voi Ec gom tap cac si€u canh dugc gan nhan {e;, e,, e;} biéu
dién céac 16p ¢;, c3, c3. Va Eq c6 cac siéu canh bicu dién 1an lugt 1a két qua cua truy van,
biéu thuc di€u kién truy van tuong ung c6 nhan la {f;, /5, “head’}. D61 voi di€u kién
“c1.A = C.F” chung ta thyc hién “tron” hai nat dat nhan l1a “A”.

Tt dinh nghia (trong cac phan sau, si€u do thi két noi doi tuong duoc goi tat la
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siéu dd thi), chiing ta str dung ky phap siéu d6 thi dé biéu dién cho truy vin OQL nhur
sau.:

- Tép céac nut cua siéu dd thi 1a tap cac thudc tinh thudc cac 16p tham gia truy
van. Mdi thudc tinh cia 16p ¢; duoc biéu thi b?mg mot nat. Néu hai 16p c; va ¢; déu co
cung mot sb céc thudc tinh ké thira tir mot siéu 16p nao do, hoac ching cung ké thira tat
c4 cac thuoc tinh tir mot siéu 16p, chiing ta van tao riéng cho cac thude tinh ndy cic nut
khac nhau.

- Cac siéu canh cua si€u do thi dugc tao thanh tir cac biéu thirc diéu kién va
cac 1op ¢;:

Xét bicu thire di€u kién trong ménh dé where, cac bic¢u thuc diéu kién dugc chia
ra cac dang sau:

= A=a, (1.1)
= A=B, (1.2)
= AOB,0e{<,<,%,>,2}, (1.3)
* AOB,f e{c,c,#,D,D} (1.4)

trong do, A, B 1 thudc tinh ctia cac 16p va a 13 hang.

= Céac siéu canh la cac tap véi s6 lugng nit hitu han, biéu dién 16p, ta goi la
siéu canh doi twong va dugc v€ bang mot dudong khép kin bao quanh cac
nut cua siéu canh. Gan nhan 1a té€n cua 16p.

=  Pbi voi mdi biéu thue didu kién dang (1.3) hodc (1.4), ching ta s& tao ra
mot si€u canh chtra cac thude tinh cd mat trong biéu thuc. Nhiing siéu
canh nay dugc goi la siéu canh diéu kién va chung duogc biéu thi bﬁng
duong nét chdm khép kin.

= Diéu kién c6 dang (1.1) s& tré thanh nhan “A = a”cta nut biéu dién thudc
tinh twong Ung.

= Biéu thirc diéu kién c6 dang A = B (1.2), v6i A, B 1a cac thudc tinh trong hai
16p (c6 thé cuing 1a nhitng thudc tinh duge ké thira tir mot siéu 16p nao do),
thi chon mot thudc tinh dai dién va dat nhan chung la tén cua mot trong
hai thudc tinh.

- Néu ¢6 hai diéu kién trén ciing mot tap thudc tinh, chung ta phai dat nhan riéng
cho mdi siéu canh dé c6 thé phan biét dugc chung.

- Cac thudc tinh trong ménh dé select dugc bao trong mot dudng lién khép kin va
gan nhan 13 “head”, goi 14 siéu canh dinh. Siéu canh dinh twrong tng véi mot 16p - két qua
clia truy van.
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- Siéu canh két nhdp chira cac thudc tinh tham gia trong cac biéu thirc chtra cac
phép toan {IS, IN, UNION, FORALL, EXIST,...} cua céc truy van con 16ng nhau, dugc vé
bang duong nét roi khép kin. Cac siéu canh két nhap duoc gan nhin twong g véi tén
cac phép toan.

Truy van don chi c6 mot khéi select...from...where (SFW); Truy van 16ng trong
OQL c6 nhiéu hon mot khéi SFW. Truy van 16ng biéu dién bang mét siéu dd thi duoc
x4y dung tir cac siéu dd thi cua cac khéi SFW don va lién két voi nhau qua cac siéu
canh két nhap.

Chung ta biéu dién hinh thic lugc d6 di tugng S = (s, ..., sa), s 1a cac 10p
trong S va truy van ddi twong QF = (s;, ..., Sms R, P1, - pr), VOi 8; (i = 1,..., m) 12 cac
16p tham gia truy vén, R 1a 16p/kiéu két qua cua truy van va p; (j = 1, ..., k) 1a cac biéu
thirc diéu kién & ménh dé where.

Thuit toan 2.1: Khoi tao siéu d thi cta truy van dbi twong (khong chua truy
van 16ng).

Vio: Luge d6 dbi tuong S =(sy, ..., Sp)

Truy van ddi tuong OF = (sy, ..., Sm, R, Py -, k)

Ra: Siéu dd thj o€

Phwong phap:

(1) SC=0 //tap chura cac siéu canh déi tugng cua siéu dd thi o€
(2) Vi=(S1, ..er Sm)

3) for s; € V'do

4) if (s; 1a siéu 16p gbc) then //khong ké thira tir cac siéu 16p khac

(5) Khoi tao siéu canh ddi twong e = sp({s;}) va nhan Iby(e)

(6) else if (s; 12 16p ké thira don hoic ké thira boi) then

(7) Xtr 1y trudng hop xung dot vé tén véi cac thude tinh ké
thtra

(8) Khoi tao 16p s;” chira cac thude tinh cua 16p va thudce tinh
ké thira

9) Khoi tao siéu canh d6i tuong e = sy({s;’}) va gan nhin
Ibr(e)

(10) SC:=SCue

(11)  Khéi tao siéu canh dinh % = sp({R}) va Ibu(h) = “head”
(12) SC:=SCuU#
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(13) SD:=9Y //tap chura cac siéu canh diéu kién cua siéu dd thi €

(14) for p; € (py, ..., pr) do

(15) if (p; c6 dang (3.3) va (3.4)) then

(16) Khoi tao siéu canh diéu kién £ = sy({p:})
(17) SD:=SDuf

(18) else Gan nhan cho nut Iby(e) = “=a”

(19) o€:=SCuSD

Tir dinh nghia, chung ta khing dinh thuat toan 2.1 13 dung dén va do phuc tap
tinh toan cta thuit toan 13 O(n°), v6i n 1a sb 16p tham gia trong truy van.

Trén co so cua thuat toan 2.1, chung ta xay dung thuat toan khdi tao si€u dd thi
biéu dién céc truy van 16ng. Vi cac bude xac 1ap siéu d6 thi don, chung ta tao siéu dd
thi két qua tur cac lién két cuia cac siéu do thi don véi cac siéu canh két nhép.

Thuit toan 2.2: Khoi tao siéu dd thi cua truy van 16ng OQL.
Vao: Lugc d6 dbi tuong S=(sy, ..., Sy)

Truy van QE =(S1, ... Sm, R, p1, ..., pr), tap TT < {is, in, union, diff, forall, exists}
1a tAp céc toan tir tham gia trong ménh dé where cua truy van OF.

Ra: Siéu dd thi o€,

Phwong phap:

(D) o=

(2) for (mdi truy van con QF; trong truy van OF) do

(3) Khoi tao siéu do thi & voi QF; (Thuat toan 2.1)
4) o€ = U O

(5)  for (mditoan tr ¢; € TT) do

(6) Khéi tao siéu canh két nhép g c6 nhan 1a ¢ chira si€u canh dinh cuia siéu
db thi & vé phai cta ¢; va thudc tinh & vé trai cua ¢

(7) =g

Vi du 2.2. Tim tén cua tat ca sinh vién ¢ cung thanh pho véi gidng vién c6 tén la

define SinhVien as p1
select (p1.name)
from p1, p2 GiangVien
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z
A

where p1.tpho = p2.tpho AND p2.hoten = “Hué

Truy van trong vi du 2.2 chtra cac két ndi dwa trén gia tri (p1.tpho = p2.tpho)
va dugc gan nhan 1a “tpho”, tron 2 nlt c6 nhan 1a “tpho”.

“Hué’,,

\ — GiangVien
v

[hoten tpho |..... ]

hoten . .
SinhVien

—
Hinh 2.2. Siéu do thi biéu dién cho vi du 2.2

Vi du 2.3. Xét truy van cho biét tén cac can bd giang vién (chgv) ¢ khoa c6 ngan
sach duoc cp 16n hon 250 (don vi tinh: triéu dong) va c6 muc lwong 16n hon hodc bang 2.4.

select e.hoten
from GiangVien as e
where e.luong >=2.4
AND e.makhoa IN ( select s.makhoa
from Khoaass
where s.ngansach > 250)

Siéu dd thi ctia vi du 2.3 duoc khéi tao nhu sau: Céc siéu canh doi tuong biéu dién
cac lop GiangVien va Khoa. Pdi voi cac siéu canh dinh, chung ta c6 hai si€u canh dinh:
e.hoten - siéu canh dinh (két qua cta truy véan), s.makhoa - siéu canh dinh cua khi SFW
16ng. Hai siéu canh diéu kién e.luong >= 2.4, s.ngansach > 250 va siéu canh két nhap
e.makhoa dugc gan nhan la IN.

GiangVien ,
=)
lzeaé /;‘

IN

Hinh 2.2. Biéu dién siéu do thi ciia vi du 2.3
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3. Phwong phap wéc lwong siéu do thi
3.1. Uéc lwong cdc siéu canh [6]

Biéu dién hinh thirc cho siéu do thi cua truy van hudng ddi tugng 13 diy cac sy
kién: & = (E,, E>, ..., E,), trong d0, cac su kién E; c6 thé 1a siéu canh doi tuong, siéu
canh diéu kién hodc siéu canh két nhap.

Lop din xuét thu dugc sau tidc dong cua mot sy kién E; dugc ky hiéu la
Lép dan_xudt(E, ..., E)), trong d6 E; phai 1a siéu canh dbi twong (truong hop siéu do
thi chi c6 mot siéu canh thi né phai la si€u canh ddi tuong).

Thu tuc Udcluongsiéucanh nhan vao 16p din xuét thu duoc sau tac dong cua sy
kién E;.; va sy kién Ej, két qua cua thu tyc 1a 16p dan xuét véi su kién E; trong €.

Procedure Udcliongsiéucanh(Lép_dan_xudt(E;, ..., Eip), E))

Vao: Lop_dan_xudt(E), ..., Ej.;) va su kién E;

Ra: Lop_dan_xudt(Ej, ..., E))

Phwong phap:

(1) Khoi tao, Udcleongsiéucanh(E;) cho két qua: Lép dan_xud(E;) = c;,
trong do, ¢; 1a 16p twong tng voi siéu canh ddi tuong E,.

(2)  if (E; 1a mot diéu kién hodc siéu canh diéu kién) then

Lép_dan xudt(E, ..., E)= or(Lop_dan xudt(E, ..., Ej.p))

v6i F 1a biéu thie diéu kién twong ing voi E;

(3)  if (£ 1a siéu canh d6i twong ctia 16p C; ¢ giao véi siéu db thi) then
Lép_dan xudt(E, ..., E)= Lép dan xudt(E;, ..., E;i. )X G

(4)  if (E; 1a siéu canh ddi tugng khong giao v&i siéu do thi) then

Lép dan_xudt(E;, ..., E) = Lép_dan xudt(E, ..., Eip) xC;

Trong vi du 2.2, § = (GiangVien, SinhVien), ta co:

Lép dan_xudt(GiangVien, SinhVien) = Ldp dan_xudt(GiangVien) < SinhVien.

Khi tit ca cac siéu canh trong siéu dd thi € duoc ude luong bﬁng cach tac dong
1an luot cac su kién dé thu duoc cac 16p dan XUuét. L6p dan xuét két qua s€ duoc chiéu 1én
tap cac thudc tinh trong siéu canh dinh, day chinh 13 ciu tra 1i cta truy van.

Thuit toan 3.1: Uéc luwgng cac siéu canh ciia siéu do thi.
Vao: Siéu d6 thi &€= (E,, E,, ..., E,), R 14 siéu canh dinh.

Ra: L6p két qua cua truy van.
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Phwong phap:

(1)  Biéu dién siéu 46 thi €= (E}, E,, ..., E,), v6i diy cac sy kién E;
(2) forj=1tondo

(3) Call  Ubcluongsiéucanh(Lop_dan xudt(E, ..., E.;), E))
4) B sung Lop_dan xudt(Ej, ..., E;) vao €

(5)  IHC=np(Lop_din xudt(E, ..., E,))

Ménh dé. Thuit toan 3.1 dirng sau hiru han budc va cho cau tra 101 dang.
Chitng minh.

RO rang so cac su kién trong € 1a hitu han, do d6 thuat toan 3.1 s& dung sau n
lan tac dong céc sy kién E; 1én cac 16p dan xuét, n 1 s6 su kién trong siéu do thi €,

Pé chimg minh ring thuat toan 3.1 tra vé ciu tra 1oi dang cua truy van da cho,
chung ta chung minh quy nap nhu sau:

Trudng hop co s6: n = 1, thi FE= (E)), E; 14 siéu canh dbi tugng, ta co:
o= nr(E;) = mr(C;) — 14 ciu tra 10 cia truy van.

Gia su 16p din xuét tht k thu duoc sau tac dong cua su kién Ej 1a udc lugng cua
k siéu canh trong siéu dd thi (Lop_ddn_xudt(E, ..., Ey)). Mat khac, 16p dan xuét thu
duogc & bude tht & lai 1a dau vao cho bude ude luong tha (k+1), do do néu k= n thi sau
n bude woc luong siéu canh, ta c6 16p dan xuét thu duoc 1a:

Uéclwongsiéucanh(Lop _dan xudt(E, ..., E,.;), E,) = Lép_dan xudtE, ...,
E,)

Sau d6 chiéu 1én siéu canh dinh ta c6 két qua cta truy van:
o= nx(Lép dan_xudt(E,, ..., E,)) — két qua cia truy van. [

Vi dy, xét truy van trong vi du 2.2, chiung ta c6 day sy ki¢n trong siéu dd thi
€= (GiangVien, hoten = “Hué”, SinhVien).

Ap dung thuét toan 3.1, ta c6 cac budc udc luong nhu sau: (1) Khoi tao 16p dan
xuat tuong tmg véi siéu canh dbi trong GiangVien, (2) Ap dung diéu kién chon “hoten
= “Hué” trén siéu canh ddi twong GiangVien, (3) Udc luong siéu canh dbi tuong
SinhVien, 1a két ndi truyén thong dua trén gia tri, (4) Chiéu 16p dan xuét thu duoc sau
phép két ndi 1én siéu canh dinh (hoten).

Chung ta co thé nhan théy tr vi du 2.4, trat tu sép Xép cac siéu canh trong €' sé
cho diy cac budc udc lugng khac nhau, twong tmg voi sy sap thir tu cac phép toan duoc
thue thi. Pay s& 13 mot trong cac tham sd xac dinh khong gian tim kiém cac phuong an
thuc thi truy van.
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Trong thuat toan 3.1, chung ta chua xtr 1y cho trudng hop céc siéu canh két nhép,
tie 13, xét cac siéu do thi biéu dién cac truy van ddi tuong 16ng. Cac truy van 1ong c6
thir tw thuc hién cac truy van con theo trat ty tir “trong ra ngoai”, nghia 13, cac truy van
o cép sau nhat s& duge thuc hién trude. Gia st siéu dd thi biéu dién cac truy van dbi
tuong 10ng dugec mo ta mot cach hinh thie 1a mot diy cac sy kién chung ta xay dung
thuat toan thu gon siéu dd thi o= (Ep, Es, .. .Ei, EAj, Eisy, ..., Ey, ...), trong 40 E; 1a
cac siéu canh dbi tuong hodc si€u canh diéu kién, EA;1a céc si€u canh két nhap.

Chiing ta mé rong thudt toan 3.1 bang viée xur 1y cac siéu canh két nhap nhu sau:
Trude hét, ching ta wdc luong tat ca cac siéu canh E; (! =i+ 1, ..., k) sau siéu canh két
nhap EA;, va khong mat tinh tong quat chung ta gia str E; 13 siéu canh cudi cung duoc
udc lugng (trude khi udc lugng siéu canh két hop E4;). Sau d6, tac dong su kién E4;
ddi voi 16p dan xuét thu duoc sau khi tic dong su kién thir £, (EA4;). Nhu vy, o€ dugc
viét lai 1a €= (Ey, Es, ...Ei, EA;, Eisy, ..., Ey, EA;, ...), EA; 12 16p dan xudt két qua sau
khi uéc luong siéu canh két nhap.

Thuit toan 3.2: Thu gon siéu dd thi
Vao: Siéu d6 thi = (E}, Es, ...Ei, EAj, Ejvp, ..., Ex, ...), R 14 siéu canh dinh.

Ra: L6p két qua cua truy van.

Phwong phap:

(1)  Biéu dién siéu d6 thi = (E}, Es, ...Ey, EAj, Eivt,y ..., Epy ...)

2) i=1

3) repeat

4) if (EA4; 1a siéu canh két nhap) then

(5) for/=i+1tok—1do

(6) Call  Uscluongsiéucanh(Lop_dan_xudt(Ey),Ej+1)
(7) B sung Lop dan xudt(E,, ..., Ey) vio Etrudce EA;

(8) else Call Ubclwongsiéucanh(Lép dan xudl(E;, ..., Ev;), Ej)
) B0 sung Lop ddn xudt(E, ..., E) vao €

(10) inc(7)

(11) until (uwéc lwong tt ca cac siéu canh trong )
(12)  HC=np(Lop_din xudt(E, ..., E, ...))

Tir ménh dé trén, chiing ta suy ra thuat toan 3.2 13 dimg va cho két qua 1a cau tra
161 dting. BJ phuc tap tinh toan cta thuat toan 3.2 ¢6 thoi gian da thic.
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3.2. Khong gian tim kiém ciia truy vin

Céac phuong an thyc thi truy van trong khong gian tim kiém dwoc xét trén cac
kha nang lya chon, udc lugng cua céc 1op va cac siéu canh thude siéu dd thi. T do, véi
cac thuat toan ude luong va thu gon siéu dd thi (thuat toan 3.1 va 3.2), ching ta s& xay
dung khong gian tim kiém cac phuong an thuc thi truy vin nhu sau (thuat toan 3.3).

Chung ta ding tap cac danh sach véi cac phan tir chira cac thanh phan cua siéu
db thi, sau d6 1an luot duyét tap cac danh sach twong tmg dé xac dinh cac phuong an.

Thuit toan 3.3. Khong gian tim kiém cta truy vén.

Vao: Siéu d6 thi €

Ra: Khong gian tim kiém véi tong s cac phuong an thuce thi truy van
Phwong phap:

(1) Sép xép cac 1op, cac siéu canh ddi tuong, diéu kién va cac siéu canh két
nhap vao tap danh sach {L;}

// Bude 1: Udc lugng cac siéu canh diéu kién va siéu canh két nhap

(2)  for mdi danh sach L; do

(3) for mdi siéu canh E do
4) if E 1a siéu canh két nhap then
5) B6 sung E4; vao L; sau siéu canh cudi cing Ej

//Thuat toan 3.2

(6) else if E 13 siéu canh diéu kién then
(7) Udc lugng cac siéu canh diéu kién //Thuat
toan 3.1

(8)  Két qua thu duogc 1a danh sach {L; }
// Buée 2: Udc lugng cac siéu canh ddi tuong

(9)  for mdi danh sach L, do

(10) for mdi siéu canh d6i tuong do
(11) Thyc hién cac udc lugng véi cac si€u canh diéu kién
tuong ung

(12)  Két qua luu & danh sach {L,}
// Bude 3: Udc luong cac két nbi

(13)  for mdi danh sach L, do
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(14) for mdi siéu canh do
(15) Uéc lugng cac két ndi trén cac 1op
(16)  Két qua la danh sach {Ls};

Tap cac danh sach {L3} la khong gian tim kiém cta cac phuong an thuc hién
truy van.

Chung ta ky hiéu KGTK 1a tong sd cac phuong an thyc thi truy van ddi twong
trong khong gian tim kiém.

Pinh 1y. Khong gian tim kiém trong thudt toan 3.3 c6 tong sd cac phuong an
thyc thi truy van la:

(p+q+27 " < KGTK < (¢! +p2¢7 1

trong do, p 1a s6 cac si€u canh cua siéu do thi, g 1a chi phi cua cac phép toan dai

Churng minh.

Khong gian tim kiém trong thuat toan 3.3 duoc xac dinh qua cac tham s6 sau: (i)
Thir tu sdp xép cac siéu canh trong danh sach, (ii) Chi phi thuc hién cic phép toan va
(iii) Chi phi cac két ndi trong truy van. Di véi (i), néu p 1a sb cac siéu canh thi sb cac
giao hoan vé thir tu clia cac siéu canh trong danh sach L; 13 p!. Tham sb trong (ii) phu
thudc vao thiét ké cua hé thdng va chi phi ciia cac két ndi trén p siéu canh 1a 27 ' (iii).
Vay tong sb cac phuong an thue thi truy van la:

(p+q+27 " < KGTK < (¢! +p2¢7 1

Trong trudng hop xau nhét, cac phuong an trong cac bude ude lugng 1a doc 1ap
nhau va danh sach két qua cua budc nay 1a dau vao ciia bude sau thi KGTK = g! + p29~
! conkhong KGTK=¢g! +p+277'. [

4. Két luan

Tbi wu hoa truy van ddi twong di duoc cac tac gia quan tim nghién ctru voi
nhiéu két qua duoc xay dung trén cac phuong an tiép can khac nhau nhu phuong phap
t6i wru hoa dua trén wéc lugng chi phi xr 1y truy van, tdi wu hoa biéu thic dudng din
trong truy van ddi tuong, cic phuong phap phan tach ngang/doc cac 16p d6i tuong...
Trong bai bao nay, chung t6i dé xuat phuong phap t6i vu hoa truy van ddi tuong duoc
phat trién tir cach tiép can siéu d6 thi duoc Ullman J.D [9] va Han [5] dé xuit dé giai
quyét cho 16p céc truy van ddi tuong 16ng v6i thuat toan wée luong trén siéu canh dbi
twong co chi phi xir 1y truy van hiéu qua hon so v6i phuong phap bién doi biéu thirc
dai s6 d6i tuong va phuong phap ti vu biéu thirc dudng dan. Mit khac, viéc sir dung
ky phéap siéu do thi dbi twong c6 thé biéu dién va tbi vu cho mot 16p cac truy van trén
cac dbi tuong phirc. Van dé xay dung thuit toan tong quat dé rat gon siéu d6 thi dbi
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twong va su két hop gitra khong gian tim kiém véi mé hinh wdc luong chi phi truy van
cho phép xac dinh duoc phuong an thuc thi truy van tdi uu s& duoc chung t6i nghién
clru va gidi thiéu trong cac bai bao sau.
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OBJECT CONNECTION HYPERGRAPHS — AN APPROACH FOR NESTED
OBJECT QUERY OPTIMIZATION

Le Manh Thanh
Hue University
Hoang Bao Hung
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SUMMARY

The nested object queries are regularly used in Object-Oriented Databases (OODB).
Nested structures are put in conditional expressions of the queries in two forms: nested sub-
queries or path expression containing hidden joins — nested predicates in where clause. For
nested queries, when analyzing the estimated cost of the nested algebraic expression, the
expression evaluation result gives out an ineffective cost. Therefore, our method proposed in this
paper will solve the problems by leveling nested sub-queires in the nested queries. This method
will increase the effectiveness of the query processing cost — We use object connection

hypergraphs to present nested queries.
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