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TOM TAT: Khai théc tdp phé bién dé tim méi quan hé giita cac item (muc) trong co sé dit liéu (CSDL) la bai todn quan
trong trong khai thdac dir liéu. Bén canh khai théc tdp phé bién tir cde CSDL truyén thong, khai thic tdp phé bién trén CSDL trong
56 va CSDL s6 hrong di nhdn dwoc nhiéu quan tam tir cde nhém nghién ciru. Tuy nhién, cdc nghién ciru ndy méi chi khai théc trén
cdc CSDL ma cdac muc khong co mdz quan hé ndo voi nhau. Trong bai bao ndy, ching t6i dé xudt bai todn khai thdc tdp phé blén
trén CSDL s6 lwong c6 su phdn cap item, dong thoi dé xudt thudt todn dé gidi quyét bdi toan ndy va dp dung kT thudt diffset hai cau
triic MByS, MBIS trong luu trit tidset cia cdc itemset. Két qua thiee nghiém cho thdy thudt todn sir dung cdu tric MBIS hiéu qud
nhat vé mat thoi gian xit [y.

Tir khéa: CSDL sé lirong, CSDL ¢6 sw phdn cdp muc, tdp phé bién, itemsets.
I. GIOI THIEU

Khai thac tap phd bién 13 bai toan quan trong trong khai thac dit liéu néi chung. Tir tip phd bién ngudi ta c6 thé
khai thac luat két hop, gom cum hay phén 16p, .v.v. Do d6, bai toan khai thac tdp phd bién dugc nhiéu nhom nghién
ctru trén thé gidi quan tm [1-11]. Khai thac tip phd bién trong sé hitu ich FWUI (frequent weighted utility itemsets)
dugc dé xut lan dau tién nam 2008 [4]. Sau d6 Vo va cac dong su [12] dé xudt str dung hudng tiép can khai thac theo
CSDL chiéu doc v&i chi mot 1an doc dit lidu. Ham va cac dong su [9, 10] d& xuét cac cau tric méi trong khai thac tap
phd bién trén CSDL s6 luong, cac dé xut nay da dat duge mot sd két qua nhét dinh. Tuy nhién cac nghién ciru nay
chua dit cac muc vao trong cac mdi quan hé khach quan ctia né.

Bai toan khai thac luat két hop dua trén khai thac tép phé bién trén CSDL ¢6 su phan cép cac muc dugc dé xuit
lan dAu tién nam 1995 boi Han va cac dong su trong [5], cac tac gia dua ra dinh nghia vé CSDL c6 nhiéu cép ciia cac
item, va dé xuét bai toan khai thac luat két hop trén CSDL dang nay vé6i chi mot ngudng hd trg. Trong [6,7] dua ra cac
dé xuit v& khai thac tap phd bién v6i nhidu ngudng hd tro khac nhau. Vo va cac dong su trong [8] dé xuét hudng tiép
can CSDL chiéu doc v6i chi mot lén doc CSDL cho hiéu qua tdt vé thdi gian xtr ly. Tuy nhién, cho dén hién nay, cac
nghién ctru trén CSDL ¢6 su phén cap cac muc mai chi de cap dén CSDL nhi phan, chwa quan tim dén CSDL sb luong
v6i cac muc ¢ trong sd, va trén mdi giao dich thé hién sb lwong cta cac muc.

Trong bai béo nay, ching t0i dé xudt bai toan “Khai thac tap pho bién trén CSDL 56 hong cd s phan cdp cdc
muc”, dong thoi dua ra thudt toan dé giai quyet bai toan nay. Day la bai toan chua dugc dat ra trude day.
Phan con lai ctia bai bao duge cdu trac nhu sau: Phén II, trinh bay cac nghién ciru lién quan. Mot s6 dinh ‘nghia

dugc trinh bay trong phan III. Phan IV dua ra thuat toan khai thac higu qua trén CSDL s6 luong ¢ su phan cap céc
muc. Két qua thuc nghiém duoc trinh bay trong phan V. Phan VI trinh bay két luan va hudéng phat trién.

I1. KIEN THUC CO BAN VA CAC NGHIEN CUU LIEN QUAN
A. Khai théc tdp phé bién trén CSDL s6 luong

Khan va cac dong su [4] dua ra bai toan khai thac tip phd bién trong sé hitu ich FWUI (frequent weight utility
itemsets) tir CSDL s6 lwong. Nhom tac gia dé xuit do do trong s hiru ich cia giao dich rwu (transaction weight utility)
va d6 hd tro trong s hitu ich wus (weight utility support). Dong thoi dua ra mot “framework” dé khai thac FWUI dua
trén cac do do da dé xuét.

Theo d6, twu ciia mdi giao dich ¢, dugc xac dinh theo cong thirc sau:
i jes(ty) Wix¥kij

1
) S(tk) ) i ) 1
Trong do, Xki; la s6 luong ciia muc j; trong giao dich #, w; la trong s6 ciia myc i, va S(tk) 1a tong so lugng céac

twu(ty) =

ph?m tr ¢6 mat trong giao dich .
Tiép theo, wus ciia mdi itemset X duoc tinh theo cong thirc:
epet(x) twulty)
wus(X) = F———
‘ @)  Zggertwu(to @
Vo va cac dong su [12] d€ xuat hudng ti€p can theo thudt toan Eclat [2] vdi chi mdt 1an doc dir li€u, véi viée dé
xuat cau tric MWIT-tree 1a mot mo rong cua [T-tree [2]. Moi nit trén WIT-tree gom 3 thanh phan <fidset(X), X,
wus(X)>
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Ham va cac giéng su [9] dé x~uét céu tric MByS 1a mot cai tién cta cdu trac DBV[3], MByS bao gérr} cac doan
byte khac 0 lién ti€p trong biéu dicn tidset cua cdc itemset dudi dang bit vecto. Dong thoi nhom d€ xuat céu tric
MByS-tree trong khai thac FWUI v6i chi mét 1an doc dir liéu.

'Ham va cac ddng su [10] dé xudt cau tric MBiS 1a mot cai tiér} khac ciia DBV([3], MBIS bao g?)m cac doan bit 1
lién tiép trong bicu dien tidset cua cac itemset dudi dang bit vecto. Dong thoi, nhom tac gia d€ xuat cau tric MBiS-tree
trong khai thac FWUI véi chi 1 lan doc dir li¢u.

B. Khai thdc tip phé bién trén CSDL cé sw phén cip cdc muc

Han va céc dong sy [5] dé xudt bai toan khai thac tap phd bién trén CSDL c6 sy phan cap cac muc va st dung
hudng tiép can Apriori. Dong thoi d€ xuat s dung chung mot ngudng ho tro duy nhat cho tat ca cac muc nhu khai thac
trén CSDL truyén thong. Cach tiép can nay khong hi€u qua do ton thoi gian doc CSDL.

Liu va cac dong su [6] dé xut mot tiép can khac v6i viée khai thac tip phd bién voi nhidu ngudng hd tro khac
nhau. Céch tiép cén nay kha thuc t&, boi CSDL c¢6 su phéan cap thi cac muc cha & moi mirc c6 mot gia tri anh hudng
khac nhau.

~ Tsengva cac ddng sy [7] dé xuét hudng tiép can su dung FP-tree v6i thuat toan FP-Growth trong khai thac tap
pho bien voi nhiéu ngudng ho trg. Cach tiep can nay kha t6t voi chi hai lan doc CSDL, tuy nhién qua trinh duyét cay
FP-tree lai ton kha nhicu thoi gian.

Vo va céc‘déng su [8] sur dung I}uéng tiép can Eclat v6i viée dé xuit cau trac GIT-tree 1a mot mo rong cua IT-
tree voi ghi mot lan doc CSDL. B}Ié‘C dau tién théchéc muc cha vao »}CS]’)L, budce thtr hai, doc CSDL dé chuyén CSDL
sang chiéu doc. Sau d6 st dung cau truc GIT-tree d€ khai thac tap pho bién.

Mot s6 nghién ctru khac trong thoi gian gan day khai thac trén CSDL c6 sy phan cép item theo thoi gian [13],
hay khai thac mau pho bién phén cép [14] tir d6 sinh luat ket hop phan cap v6i mot ngudng pho bicn theo hai tiep can
Aprriori hay FP-Growth. Cac nghién ctru ndy 1a cac truong hop riéng cua bai toan khai thac tap pho bien trén CSDL
nhi phén c6 su phan cap item.

C. CSDL s6 lwgng c6 sw phén cip cdc muc

CSDL s6 lugng ¢6 su phan cip cac muc 1a mot bo DB = <T, I, W, Tr>, trong do: 7= {1, &5, ..., t,,} la tap cac

giao dich, /= {i\, b, ..., i} la tap cac muc, W= {w;, wy, ..., w,} la tap cdc trong s6 (lgi ich) twong ing cua moi myc
trong tdp cac muc 7, va H 1a tap cac cay phan cap thé hién mdi quan hé giira cac muc. Mdi giao dich # c6 dang = {x,
Xk25 -+ Xin}» trong d6 xy; 12 s06 nguyén chi s6 lwgng muc thir i trong giao dich #, k= 1.. m,

Vidu 1: cho CSDL ) lwong DB =< T, I, W, Tr > nhu sau:

Tap cacmuc I={4,B,C,D, E, F}

Tap cac trong s6 W= {0.3,0.2,0.5, 0.6, 0.9, 0.1} nhu trong bang 2
Tap cac giao dich T dugc cho trong bang 1 dudi day:

Bang 1. Cac giao dich Biang 2. Bang trong s

Giaodich | A |B|C|D|E |F Muc Trong $0

t 1 [1[0]2]1]0 A 0.3

t 0|1(3(0|1]0 B 0.2

3 211101222 C 0.5

14 311(1(0]1]0 D 0.6

t5 1 (2(2]1]3]1 E 0.9

t6 O|1(1]|1]0]1 F 0.1

Va tap cac cay phan cap Tr
K ‘/H\A E
e T D

C B

Hinh 1. Tap céc ciy phén cap Tr
Trong d6 cac ki hi€u 4, B, C, D, E, F 1a dai dién cho tap cac mat hang theo bang sau:

Bang 3. Tén mat hang cla cac muc

Muc Tén mat hang
A Desktop
B Ink-jet Printer
C Laser Printer
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Notebook
Scanner
Dot-matrix Printer
Non-impact
PC
Printer

Theo bang 1, va bang 2, CSDL DB ¢6 6 giao dich {¢#, t,, t;, t4, t5, ts} va 6 muc {4, B, C, D, E, F}, trong sb cua
cac muc tuong tng 1a {0.3, 0.2, 0.5, 0.6, 0.9, 0.1}. Giao dich #, = {1, 1, 0, 2, 1, 0} c6 nghia la trong giao dich ¢; c6 mot
muc A4 (Desktop), mdt muc B (Ink-jet Printer), hai muc D (Notebook), mdt muc £ (Scanner), va khong c6 muc C (Laser
Printer) va muc F (Dot-matrix Printer) nao.

N Q|| =T

Tép J = {G, K, H} 1a tap cac muc nut cha cua cdy phan cap, 1a cac muc khong xuat hién trong cac giao dich cua
CSDL DB. Tuy nhién chiing c6 vai trd nhat dinh, thé hi¢n moi quan hé cta cac muc trong CSDL. Do d6, khi khai thac
tap pho bien trén CSDL phan cap doi hoi phai khai thac ca tap cac muc trén cay phan cap bao gom (/ U J).

Liu va cac dong sy [11] dura ra hai dinh nghia dé khai thac tap phd bién tir CSDL ¢6 sy phan cép cac muc nhu sau:

Dinh nghia 1: Mot giao dich ¢ = <tid, X> v6i X € (1 U J), X = (Y U Z) 1a tap cac muyc c6 trong giao dich (¥) va
cac muyc cha cua Y trén cay phan cap (2).

Dinh nghia 2: Tap X la tap Rhé bién thi suport(X) > minsup, ddng thoi trong X khong ton tai mot cip muc nao
¢6 quan h¢ cha con, nhu vay X la pho bién khi:
Support(X) = minsup
{VXi, X; € X,X; # Parent(X;)

Khai thac FWUI trén CSDL s6 lugng ¢6 su phan cép c6 nhitng déc trung riéng khac voi trén CSDL nhi phan c6
su phan cap, boi cac muyc trong CSDL ¢6 kem theo s6 luong va trong s6. Do d6, dé khai thac tap phd bién trén CSDL
¢6 su phan cp cac muc bao gdm ca cac muyc nut cha, chung t6i dé xuit cac dinh nghia sau:

Dinh nghia 3: Nit cha trén ciy phéan cap thudc cac giao dich chira nit con cuia né.
V&i méi muc niit cha X trén cay phén cap va #, € T:
X € tynéu va chinéu Y € £, va Y 1a con & nut 14 ctia X trén cdy phén cép.

Khai thac tap phé bién trén CSDL sd lwong c6 sy phan cép, can xéc dinh trong sb clia cic muyc nat cha trén cay
phéan cap, dong thoi phai xac dinh so lugng clia cac muc cha trong moi giao dich ma no6 c¢6 mat. Do cac muc cha nay sé
duoc thém vao cac giao dich trude khi khai thac theo dinh nghia 3.

Dé dam bao cac myc niit cha sau khi thém vao cac giao dich trong CSDL khong qua khac biét véi cac myc con
¢ nut 14, dong thoi cac muc nut cha van thé hién dugce vai trd cla no, trong bai bao nay chiing t6i xac dinh trong so muc
nut cha va s0 lugng cua chiung trong moi giao dich theo dinh nghia 4 va 5.

Dinh nghia 4: Trong s6 cia muyc nit cha trén cay phéan cip bang trong s6 16n nhét ciia trong sd cic niit con cua
nd ¢ nut la:
weight(A) = max(weight(A;), weight(A)), .. weight(A}))
Trong d6 A4 1a myc ntt cha trén cdy phan c?ip, Ay, Ay, .., A;1a cac ntt 14 cua 4
Vi du 2: weight(K) = max(weight(C), weight(B), weight(F)) = max(0.5, 0.2, 0.1) = 0.5
Theo dinh nghia 4, cac muyc nit cha & murc cang thap thi trong sb cang cao, diéu nay phan anh duoc d6 “quan
trong” ciia cac muc ¢ muc khai quat, nghia la cac muc & muc khai quat cang cao thi trong s6 cang lon.
) Dinh nghia 5: S6 lugng ciia muc nit cha trén ciy phan cip & trong giao dich nao thi bang s lugng 16n nhét cia
0 lugng cac nut con cla nd ¢ trong giao dich do.
quantitative(A) € t, = max(quantitative(A4,), quantitative(4,), .. quantitative(Ay))
Trong d6: A;, A, .., Ay € ty va A;, As, .., Ax1a con ciia A trén cdy phan cip.
Vi du 3: quantitative(K) € ts = max(quantitative(B), quantitative(C), quantitative (F)) (B, C, F € t5) = max(2, 2,
1)=2
Viéc xéc dinh sb lugng cac muc nat cha khi thém vao cac giao dich c6 chira cac nit con cua n6 theo dinh nghia
5 dam bao dugc vai tro cua n6 khi thém vao CSDL, dong thoi sO lugng cua myc nut cha cting khong qua chénh 1énh so
v6i sO lugng clia cac nut con cuia no.
Dinh nghia 6: Itemset X € (1 U J) véi I 1a tap muc trong CSDL ban dau (tap nit 14 trén cay phéan cip) va J 1a tap

cac muc nut cha trén cay phan cap dugc goi la phd bién theo ngudng minwus néu wus(X) = minwus, vo1 minwus do
nguoi dung xac dinh trude.
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III. THUAT TOAN KHAI THAC TAP PHO BIEN TU CSDL SO LUQNG CO SU PHAN CAP CAC MUC
A. Céu tric HIT-tree

thl'}ng t61 dé xuét mot cAu tric dir liéu ,C(') tén HIT-tree, day 1a mot mé rong cla IT-tree [2] dung dé khe}i thac
tap pho bién trén CSDL s0 hrgng c6 su phan cap myc theo tiép cén khai thac ttir CSDL theo chiéu doc véi mét 1an doc
CSDL. Moi nut trén HIT-Tree gom 3 thanh phan:

- itemset X — tap cac muc trong CSDL
- tidset X — tap cac giao dich chua X
- wus(X) — d6 hd trg trong sb hitu ich ciia X

HIT-tree gdm nhidu mirc, mdi mirc gdm nhiu 16p tuong duong, mdi 16p twong duong gom nhiéu nit. Cac cip
itemset trén hai nut trong ciing mot 16p tuong dwong két hop v6i nhau dé tao ra nut méi & mirc tlep theo. Do do, cac
itemset trén cac nut cung mot 16p twong dwong co cung so lugng muc va chi khac nhau phan tr cudi cung. Itemset X
dugc tao ra tir hop hai itemset cua hai niit cing mot 10p twong duong phai thoéa mén hai didu kién dé dugc thém vao
HIT-tree:

- Vx’ € X =x "€ X: parent(x’) = x” (Khong c¢6 cdp muc nao c¢6 mdi quan hé cha con trong X)
- wus(X) = minwus
Sau khi x4y dung xong, cac itemset trén cac nut ciia HIT-tree chinh 1a tip FWUI cin tim theo ngudng minwus.

B. Thudt toan

Thuit toan MINE FWUI

Input: CSDL s6 lugng c6 su phan cap cac muc DB va ngudng minwus

Output: HIT-tree chita cac tip phd bién trong sd hitu ich.

1 MINE_FWUI)

2 ADD PARENT();//thém nut cha cing s lugng vao cac giao dich, dong thoi tinh trong s6 cho nut cha
3 CALCULATE TWU();// tinh twu cua cac giao dich trong CSDL méi

4 F={i€({UJ),wus(i) = minwus}; //tap 1-itemset thoa man ngudng phd bién minwus

5 HIT-tree = @;

6 CREATE_HIT-tree(F)

7 P=0;

8 foralli € F  //xét timg phan tir trong F

9 for j € F with j>i //j phia sau i

10 X=F,UF; // Xlaitemset méi tao thanh tir F; va F;

11 if Vx’ € X —x "€ X: parent(x’) = x ”// khong ton tai 1 cip muc ndo 1a cha con trong X
12 T = tidset(F;) 0 tidset(F)) //T 14 tidset ciia X

13 if wus(X) = minwus

14 P=PU <X, T, wus(X)> // két nap nit méi vao 16p P

15 HIT-tree = HIT-tree U <X, T, wus(X)> // két nap nut méi vao HIT-tree

16 CREATE HIT-tree(P)// goi dé quy voi l6p P

Hinh 2. Thuat toan khai thac FWUI tir CSDL trong $6 ¢o su phan cép cac muc
Vi du 4: Thuat toan MINE _FWUI trong hinh 2 véi CSDL DB trong vi du 1 va minwus = 0.6 nhu sau:

Dong 2, tha tuc ADD_PARENTY() cho két qua nhu bang 4 va 5. Thém cac muc nuit cha, s6 lugng muyc nut cha
vao CSDL dugc thuc hién theo dinh nghia 3 va 5, thém trong so6 cac muc nut cha theo dinh nghia 4, ta c6 két qua nhu
sau:

Bang 4. Cac giao dich Biang 5. Bang trong sé
Giaodich |4 |B |C |D |E |F |G |H |[K Muc Trong %)

4 1 (10 |2 ]1 |0 |1 |2 |1 A 0.3
t 0 (1 (3 /0]1 (0|3 |0 |3 B 0.2
t3 2 (110 |2 ]2 |2 |1 |2 |2 C 0.5
ty 3 /1 (1 ]0 (1 [0 |1 (3|1 D 0.6
ts 1 (2 (2 |1 |3 (1 |2 ]1 |2 E 0.9
t6 0 [1 [T |1 ]0 |1 |1 |1 |1 F 0.1

G 0.5

H 0.6

K 0.5

Dong 3, tha tuc CALCULATE_TWU() cho két qua nhu bang 6:
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Bang 6. twu clia cac giao dich

Giao dich twu
f (03+02+2x06+09+05+2x0.6+05)/7= 0.68
t (02405x3+09+05x3+05%x3)/5= 1.12
t (03X24+02+06X24+09x2+01x2+05+0.6x2+05x2)/8= 0.84
ty (03%x3+024+05+094+05+06x3+0.5)/5= 0.76
ts (03402x2+05%x2+0.64+09x3+01+05x2+0.6x05x2)/9=0.84
ts (0.2+05+0.6+0.1+0.5+0.6+05)/7= 043
sum 4.67

Dong 4, tap F (1-itemset phd bién) gdm {4, B, C, D, E, G, H, K} nhu bang 7:

Bang 7. Tap 1-itemset phd bién

Muc wus F
A (0.68 + 0.84 + 0.76 + 0.84)/4.76 = 0.65 A
B (0.68 + 1.12 + 0.84 + 0.76 + 0.84 + 0.43) /4.76 = 1.0 B
C (1.12+0.76 + 0.84 + 0.43)/4.76 = 0.67 C
D (0.68 + 0.84 + 0.84 + 0.43)/4.76 = 0.6 D
E (0.68 + 1.12 + 0.84 + 0.76 + 0.84)/4.76 = 0.91 E
F (0.84 +0.84 + 0.43)/4.76 = 0.45
G (0.68 +1.12 +0.84+ 0.76 + 0.84 + 0.43)/4.76 = 1.0 G
H (0.68 + 0.84 + 0.76 + 0.84 + 0.43)/4.76 = 0.76 H
K (0.68+1.12+0.844+0.76 + 0.84 + 0.43)/4.76= 1.0 K

Tir dong 6 dén dong 16 thii tuc dé quy CREATE _HIT-tree() xay dung ciy HIT-tree bao gom cac nut 1a FWUL

{2}
{0163545} {01655} C{%?sa} D{nsa] {01915] 6{1 6) H{Ulfsﬁqs] K{l 6)

AB{I 34, 5]AE(01§3?4.53A68?3%4 5) AK{% 6354 S}Bc{oﬁ 5 5}39(1 35 s}BE{%QIS}BH{% 3, 5}DG{1 3,5,6) DK[nl,‘é.s.a} EGFI?.15}EK{{,T.915} GHE]J.?S&'i 53HK{1 3,4,5)

065 0.65
485{13.4 S}AEG{I 34, S]AEK{I.S:,:LS} & Tk
Hinh 3. Cay HIT-tree v6i CSDL DB va minwus = 0.6
Xet nut A trén cay HIT-tree:

A két hop V6i B: tidset(AB) = tidset(4) N tidsei(B) = {1, 3,4, 5} N {1,2,3,4,5,6} = {1, 3,4, 5}, wus(4B) =
0.68 > minwus — két nap AB vao HIT-tree.

A két hop vo6i C: tidset(4, C) = tidsel(4) N tidsel(C) = {1, 3, 4, 5} N {2, 4,5, 6} = {4, 5}, wus(4C) = 0.34 <
minwus — khong két nap AC vao HIT-tree.

Twong tu két nap {4E, AG, AK} vao HIT-tree.

A két hop voi H, khong xét do H 1a cha cta A trén cy phan cap.

Tuong tu voi cac mut B, C, D, E, G, H, K ta c6 cay HIT-tree nhu hinh 3 c6 cac nat la FWUL
C. M{t 56 ki thudt cdi tién toc dp tinh todn

Zaki va cac dong su [11] dé xuét ki thuat diffset thay thé tidset nhdm rat gon bd nhé va ting toc dé tinh toan.
Ham va cic dong sy dé xuét cdu trac MByS [9], MBiS [10] véi muc tiéu tdi wu bd nhé trén tidset va ting hiéu qua xir
ly. Trong bai bao ndy chung t6i sir dung ca ba giai phdp nay trong thuat toan MINE_FWUI va so sanh chung véi nhau
trong khai thac itemset trén CSDL s0 lwong c6 sy phan cap cac muc.
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IV. KET QUA THUC NGHIEM
A. Moi trwong thuc nghi¢m

Hé théng thir nghiém duogc cai dit bang C# 2014 trén nén Microsoft ’Windo‘ws 8 Pro 64 bit, .Net Framework 4.5,
thuc hién trén CPU Intel® Haswell Core™ i5 - 1.4 GHz, Ram 4Gb. Hé thong phan mém dugc st dung: Visual Studio
2013 Ultimate.

B. CSDL thyc nghiém

CSDL thyc nghiém gdom ba CSDL: SALE-FACT 1997, SALE-FACT-1997 1998, SALE-FACT SYNC rut ra
tir CSDL Mirosoft Foodmart2000 ciia Microsoft SQL2000 (trong d6, SALE-FACT-1997 1998 1a ban két hop cua
SALE-FACT-1997 va SALE-FACT-1998; SALE-FACT-SYNC la ban két hop ciia SALE-FACT-1997, SALE-
FACT 1998 va SALE-FACT-dec 1998). Cu thé cac CSDL phan cip muyc duge md ta nhu trong bang 8 va 9.

Bang 8. M6 ta CSDL thyc nghiém Bang 9. Ciu trac ciy phén cip
Tén CSDL Sb lugng giao dich Mirc Tén mirc S6 lugng nit
SALE-FACT 1997 20.522 1 Product family 3
SALE-Fact 1997 1998 54.537 2 Product department 24
SALE-FACT SYN 58.308 3 Product category 48
4 Product subcategory 56
5 Product class 110
6 Product 1560

Tir bang 9 ta thy, c6 ba cdy phan cap (s6 lugng nut & muc 1 1a 3), d6 cao ciia cac cAy phan cap 13 6 (c6 6 muc).
C. Két qua thir nghi¢m

Dé két qua so sanh co do chinh xac cao, véi mdi ngudng phd bién minwus ching toi tién hanh chay chuong
trinh 5 1an v6i moi phuong phép, sau d6 lay trung binh cong cua 5 lan chay.

Két qua thir nghiém trén cac CSDL cho trong bang 8 1an luot dugc thé hién qua cac biéu db sau:

1000 - 800 -
700 - —o— MBi
800 | —A—DIFFSET MBis
600 - MByS
. 600 - MByS :g 500 -
7
> —o—MBIS :;. 400 - —&— DIFFSET
.g 400 - g 300 -
w -
200 g 200
100 -
0 0 = =
0.3 0.2 0.1 0.06 0.03 0.01 03 02 01 0.06 003 0.01
minwus(%) minwus(%)
Hinh 4. Két qué so sanh vé thoi gian (hinh bén trai) va bo nhé (hinh bén phai) trén CSDL SALE_FACT-1997
400 -+ 1600 -
350 1 —e—MBis
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300 - S 1200 -+ MByS
4 MBy -
_ 0 2 1000 1 piFFsET
% 200 - —&— DIFFSET = 800 -
£ o
= 150 - qE, 600 -
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Hinh 5. Két qua so sanh vé thoi gian (hinh bén trai) va bo nh¢ (hinh bén phai) trén CSDL SALE_FACT-1997 1998
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Hinh 6. Két qua so sanh vé thoi gian (hinh bén trai) va bo nhé (hinh bén phai) trén CSDL SALE_FACT-SYNC

Céc két qua thuc nghiém tir hinh 4 dén 6 trén cho thiy vé mit thoi gian thudt toan sir dung cdu trac MBiS dat
dugc hiéu qua cao nhat sau d6 1a MByS va cubi cung 1a DIFFSET. Vi du, CSDL SALE-FACT 1997 véi ngudng
minwus = 0.01, MBIS c6 thoi gian xttr 1y 1a 68,301s, trong khi MByS 1a 294,022s va DIFFSET la 449.854s. Quan sat
c4c hinh bén phai (so sanh bd nhd sir dung), ta thiy su chénh 1éch vé bo nhé giita cac phuwong phap 1a khong dang ké.
Quan sat cac hinh bén trai (so sanh thoi gian chay), ta thiy voi CSDL cang 16n thi DIFFSET cang c6 hiéu qua hon,
tiém can dan voi phuong phap st dung ciu trac MByS.

V. KET LUAN VA HUONG PHAT TRIEN

Bai bdo dé xuat bai toan khai thac tap phé, bién trén CSDL s6 luong c6 su phan cép muyc, va phuong thire tinh
trong s6 va so luong cho cac muyc trén cay phan cap khi thém vao CSDL bang cac dinh nghia 4 va 5. Dong thoi d€ xuat
thuat toan MINE FWUI cung vé&i cau HIT-tree dé gidi quyét bai toan nay véi chi mot 1an doc CSDL.

Bai bao thuc nghiém thuat toan d& xuét véi cac chu trac hién co dbi véi khai thac dit liéu theo chidu doc nhu Diffset,
MBYyS, MBS trong luu trit tidset va so sdnh hi€u quéa cua chung v€ mat thoi gian chay va b nhé st dung. Két qua thuc
nghiém cho thay cau trac MBIS c¢6 két qua tot nhat vé mat thoi gian, ké dén 1a MByS va cudi cung 1a ki thuat Diffset.

Tiép tuc phat trién cac két qua da dat duoc, thoi gian t6i nhom s& tiép tuc nghién clru mo rong cac bai toan trén
CSDL s6 lugng ¢6 sy phan cdp muc, nhu khai thac tap pho bién véi nhleu ngudng hd trg, khai thac tap phd bién dong,

v.v.. Dong thoi, nghién ctru cac thuat toan hiéu qua hon dé giai quyét bai toan nay nhu loai bo qua trinh thém muyc nit
cha vao CSDL, ciing nhur dé xuét cac cau tric hiéu qua hon trong khai thac tap pho bién trén CSDL loai nay.
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MINING FREQUENT WEIGHTED UTILITY ITEMSETS FROM
QUANLITY DATABASE WITH HIERARCHY OF ITEMS

Nguyen Duy Ham, Vo Dinh Bay, Nguyen Thi Hong Minh

ABSTRACT - Mining frequent itemsets (FIs) to find relationships among items plays an important role in data mining. Besides,
mining Fls from traditional databases, mining Fls from weighted transactions databases and quantitative databases has received a
lot of attention in recent years. However, there research only mining from database which no relation between the items from
database. This paper, we propose the problem for mining Fls from quantitative databases with hierachy of items and propose an
algorithm for sloving this problem based on diffset strategy, and MByS, MBIiS structure in storing the tidset of itemset. The
experimental results show that the method used MBIS structure to give the best effectively on runtime.



