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THUAT TOAN KHAI PHA TAP MUC DU LIEU _
THUONG XUYEN TRONG CO' SO DU’ LIEU GIA TANG
DUA TREN PHAN LOP DU LIEU

NGUYEN HYU TRONG
I. MG PAU

Nhimg vén dé vé khai pha luat két hop dugc tdng két bi Q. Zhao trong [1] va B. Goethals
trong [2]. Tir thudt toan AIS l4n dau tién dugc Agrawal R glO’l thiéu ndm 1993 trong [3], thuat
toan Apriori nam 1996 [4] rdi nhidu thuat toan cai tién va mdi duge cac nha nghién cire cong bd:
FP-Tree cua J. Han nim 2000 [5], DCI cia C. Lucchese nim 2005 [6], CHARM cia M. J. Zaki
ndm 2005 [7], LCM cia T. Unc ndm 2006 [8], BFS cia V. Choi nam 2006 [9], Partition-P-tree
(PP-tree) clia S. Ahmed nidm 2006 [10]... Cac thuét todn nay chd yéu xur li trén tép dir ligu xdc
dinh truée. Ta biét ring, céc tap dir liéu dugc bd sung va gia ting theo thoi gian [12], [13], do vay
cac tap thudng xuyén va céc luat két hop di duoc tinh toan khéng con gid tri trén tap dir lidu mai,
Ngoai ra, vi mot kho dir liéu 6n dinh, khi cn tim céc tap thudng xuyén véi do hé trg khac, cong
viéc phai thuc hién lai tir diu.

Mét thuat toan khai pha luat két hop trén co s& dit ligu (CSDL) gia ting da duogc Nguyén
Xuan Huy, Poan Vin Ban va Nguyén Hiru Trong dé xuit trong [14). Thuit toan nay dya véo ky

thuat xdy dung gian. Khi mdt giao tac xuit hi¢n, thuit toan cip nhat thong tin tai cac dinh ciia gian.
" Véi ki thudt duyét gian ta hou triy ¢ hd trg ciia moi tip muc dir ligu xuat hign trong cac giao tac,
va tir d6 ta ¢6 thé loc ra cac tip thudng xuyén theo yéu céu.

K# thuit phan hoach dir liéu (DL) d3 dwoc Ashok Savasere cong b nim 1995 trong [10] va
duoc Shakil Ahmed phat trién trong [11]. V&i hudng tiép can nay, mdt CSDL kich thude 16n c6
nhidu dong dugc chia ngang thanh nhidu tap DL it dong dé ¢6 thé dua hét vao bd nhé trong dé xir
li. Trong [15] téc gia di dé xuét mdt thudt toan phén 16p DL theo chidu doc, mot CSDL giao tac T
trén tdp muc dir lidu I ¢6 n phén tir dugc chia thanh n phén va duoc xir 1i song song trén n may.
Tuy nhién, thudt toan nay chi xtr If trén tp dit liéu 8n dinh,

Dé phit trién cac két qua da nghién ciru, bai bao nay ching tdi dé nghj mét luot db voi ky
thudt phén hoach dir li€u trén CSDL gia ting, v&i y twdng co ban nhur sau:

1) V&i mot CSDL giao tac T = {t;, 1, ..., tp} trén tip muc dit ligu I = {x{,v Xa, ..., Xa}, chuyén
thanh co so dit liéu giao tac doc: T= {Py, Py, ..., Po} trong d6 P = {ji, 2, ..., ju} | la tap cac dinh danh
glao tac chira x; va duge luu trit thanh n tap tin tren bd nhé ngoai. Viée tinh dd hd trg ctia céc tip img
vién l4 tinh phin giao clia c4c tip dinh danh giao thc trong fmg véi cac muc di liéu cha tip tng vién.

2) Khi di tim tdp myc DL thudng xuyén theo mit ngudng S, nao do, ta can tinh d6 hd trg
cla tit ca cac tip Ung vién va luu lai: SC= {(X, Sup) | X Ia tip img vién va Sup = Supp(X)}. Khi
dir liéu chua ting thém, cn tim cic tip myc dir liéu thudmg xuyén c6 @ hd trg S;> S, cdng viée
don gidn 1a loc tir SC ra tip Fs; = {X | (X, Sup) € SC va Sup = §,}.

3) Theo thai gian, sb lugng cac giao tac ting déin, thuét todn tinh toan lai 36 hd tro cia cac tap
{mg vién trong SC chi dua vao dir |igu tang thém, khong cin tinh toan lai tir dau.
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Bai viét c6 5 phan. Sau phan md dau, ching toi trinh bay cac khéi niém co ban cia bai tod
khai pha dif liéu & phan 2. Phn 3 Ja phan chinh, ching t6i trinh by chi tit thuat toan va thir nghign
Phén 4 so sanh thudt toan v&i thufit toan Aprior, Phan 5 két luéin va hudng phat trién.

1. CAC KHAI NIEM CO BAN
1. Co s¢& dir li¢u giao tac
Cho I = {x;, X3, ..., Xy} la tdp hop cac muc dir li¢u. Mét tap con t = {xil WX, X ) Sl g
la mot giao tac trén 1. Mot bang g(‘")rn m giao tac T = {1}, 1z, ..., t} goi la mét co s& dir liéu gia
tac trén L. Vi X < 1 goi 1a tdp muc dit liéu (itemset), mdi tdp con S = T goi 1a tép dinh dan

giao tac (tidset). Pé thudn tién trong ky hiéu, ta viét X = ABC thay cho X = {A, B, C
viét § = 123 thay cho S = {t, f;, t5}.

Bibu dién co sé dir liéu giao tic
C6 hai céch bidu didn tap dir ligu giao tac: Biéu dién ngang va biéu dién doc.
Biéu dién ngang: Mot co s& dir 1iéu 1a mot danh sach nhitng giao tic. M3i giac tac ¢ mi
dinh danh giao tac (t) va mét danh sach nhitng myc dit li¢u trong giao tac do.

Viduy 1.

Bdng 1. Biéu dién ngang ciia co sé& dit lidu giao tac

Giao tac Muc dir liéu Giao tac Muc dir liéun

13 A, B E ts B,C

t B,D tr AC | g
t3 B,C , ts A,B,C,E

ty A,B,D to A,B,C

ts A,C tio A, B EG j

Biéu dién dpc: Mot co so dir liéu [a mét danh séch nhirng muc dit liéu, voi méi muc dir 1ié
¢6 mét danh sach tit ca cdc dinh danh giao tac chira muc dif liéu nay.

Bang 2. Biéu dién doc cia co so dit liéu giao tac

Muc dir liéu DPinh danh giao tac

A t; 14,15 17 15 o typ

......

;;;;;

1),z tio

QIm|g|0|w

tio
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Dp hé trg (suppory): Ky hiéu |[X]| 1 s6 phén tir cia tip X. D§ hé trg cia mt tp muc div
liéu X cua co sé dif liéu giao tic T, ky higu Supp(X), 14 s6 cac giao tac trong T chira X:

Supp(X)=|l{te TI X t}].

Tdp muc dir lidu thm:mg xuyén (frequent itemset): Cho So 1a mét ) nguyén, ta néi X 1a
. tép muc dir lidu thuong xuyén theo ngudng S, (goi tit 13 tip thudng xuyén) néu Supp(X)> S.

2. Luit két hop (Assoclatlon rule) '

Mot ludt két hop ‘trén co sO dir liéu giao tac T 1a mdt biéu thirc ¢ dang X — Y,
v X, Y 1va X N'Y = ¢. Ludt ndy cé nghia la: X kéo theo Y.

D6 hé trg cia luat két hop X — Y, dwoc dinh nghia va ky hiéu nhu sau:

Supp(X — Y) = Supp(X v Y) = Supp(XY). ’

Luét kéthop £: X — Y trén T 1a lugt thuong xuyén theo ngudng Sy néu Supp(X — Y) > S;.
Véi co sd dit li¢u giao tac cho & bang 1. Ta ¢é:

f: A — B 14 luft thuong xuyén theo ngudng Sp =4 vi Supp(AB)=5>4

Dj tin cfy (Confidence) cia luat X — Y, duge dinh nghia va ky higu:

p = Conf(X — Y) = Supp(XY) / Supp(X).

Véi Co € (0, 1] tandi £: X — Y 1 lugit tin cdy (Confident rule) theo nguing S, va Cy néu
f 1a ludt thuong xuyén theo ngudng S, va Conf(X — Y) > C,.

III. THUAT TOAN TANG TRUONG

#. Phin hoach dit liéu
Goi iy 13 sb thir ty cva t trong T ma ta goi 12 dinh danh cua giao tic t. Goi Py 1a tip tt ca
cac dinh danh giao taic clla T: Pr={ty |t € T} = {1, 2, ..., m}

Tir Py, ta xay dung n tap hop {P,, P,, ..., P,} v&i P la tap hop tit ca cac dmh danh cua cac
giao tac chira x; trong T: P;= {tjy € Pr|x € t} = Supp({xi}) = Supp(x;) = ||Pill.

Thi tuc Vertical chuyén déi co s& dir liéu giao tac T thanh biéu dién doc.

Procedure VerticalfT, P); . ;

Input: Co s dir ligu giao tdc T = {t1, tz, ..., tm} trén I ={x1, x2, ..., Xa};

Output: P = {P1, Ps,..., Py} vi Pi = {til N PR, }

Method: -1'
Fori:=1tondo
P =g
EndFor;

Forj:=1tomdo
Fori:=1tondo

Ifx: e tithen
Br=Rufiy
EndIf;
EndFor;

EndFor;
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2. Cic thii tyc chuin bj
a. Thu tuc Sort_List
Trong qua trinh xir li, cdc muc dif liéu trong tip myc dif liéu cAn sép xép theo mot thir tir

nhét dinh dé phan hoach dif liéu vao cic nhém khac nhau. Trong bai béo nay, cac muc dir ligu
duge siap xép theo d6 ho trg cha né trong co sd dir lidu.

Trén 1= {xy, Xy, ..., Xu} ta dinh nghia mdt quan hé thir ty nhur sau:
Vxi, X € 1% < X< Supp({x;}) < Supp({x;})-
Trong suét bai bdo nay, cho mot thp myc dir lidu X thi cic thanh phin cia né da dugc sap
xep theo thirtyr trén: X = {xi. 2Xo peens X }:> Supp(x, ) £...<Supp(x, ) -

iy reem Ay

Cho S; 1a mét sb nguyén, goi la ngudng cho trude, dit Fg; 1a tap tat cac cic tap muc dit lié
cia T thoa néuﬁfng S;.

Fsi= {(X, Sup)}| X ¢ 1 va Sup = Supp(X) = S;}
Tir djnh nghig, ta c6: Néu S, = S, thi Fg, € Fsy.

Trén Fg; ta dinh nghia mét quan hé thir tr <¢ nhu sau:
Veimoi Z={z,..., %}, Y = {¥i,.... yn} € Fsi:

Z £5Y < 3ithéa 0 <i<Min{k, h} saocho z, =y, ..., =Y v Zisy < ¥in,
Goi Gy 't tap hop tht ca cac tip ¢b k phén tir cia Fg: G = {X e Fg; | [[X)} =k}.

Thit tue Sort_List sau day s&p xép cac phan tir clia Gy thanh mot tip theo thir tr <5
Procedure Sort _List{Gx);
Input: G.={X1, .., Xn | Xi e Fsiva K= K},
output: Ge={ X, Xj, s Xj 1 Xy < Xy i L, i
Method:
Fori:=1toh-1do
Forj:=i+1tohdo
J_'f.X} ‘in then
Tam := X;, X; = Xj; X;:= Tam;
EndlIf;
EndFaor;
EndFor;

3, Thi tuc Split_Class

Goi Cyy 14 t3p cac tip muc dif 1igu c6 k+1 phan tir, goi’la tp img vién, la céc tap muc
ligu cén phai tinh d6 hd trg dé xdc dinh nd ¢ phai 13 tap thuomg xuyén hay khéng. Ci. du
thanh 1p tir tdp Ly = {X < I} [|IX]| = k va Supp(X) = S¢} nhu sau:

Con={XcI|Xl|=ktl vaVY c X, [[Y|=k= Y e Li}.
 DPé xac dinh phin tiy cva Gy, dhu tién ta phan cac phén tir cha L, thanh cic 16p, mdi |
gbm cic phan tr ¢6 k-1 muc dir lidu dau tién gidng nhau, chi khac nhau muc thir k. Tha 1
Split_Class thuc hién cong viée dé.

18



Ta ¢6: L= {X4, ..., Xa} Vi X, = {x,.,%, %, }» 1 € {1, .., h}.
Trén L, ta dinh nghia quan hé twong duong Ry nhu sau:
V&I X ={x, %, X, 1Y ={y, ¥ oY, } €L XReY ®x, =y L x, =y, }
Hai phén tir trong Ly 13 twong dwong nhau néu chiing chi khac nhau & thanh phén thi k.
bit Px la lop tuoﬁg duong chita X: Px .= {Y e Ly| X R, Y}.
Nhu vay, nhimg phan tir trong mét 16p frong duong ¢ k-1 thanh phén dau tién gidng nhan. Phan
gidng nhau ndy goi 14 tién t6 ctia Px. Goi Z= {x;,,x;, X, § 1atién t6 ciia Py, dat:

Gg= {x5] I3, >Xi, s Xi o) € Pl

V&i tap Ly da dugce shp xép theo thir tw < & phin trén thi viée phan hoach Ly thanh céc I6p
tuong duong 13 nhanh chéng. Thu tuc Split_Class tim cac hu to cua timg lop tuong duong
trong Ly:

Procedure Split Class(Lx, Gj;

Input: Li={X cI'| KIF k va Supp{X) 2 So}.

Output: G = {Gyz | Z la tién 1 cia Px va Xe Lk}

Method:
H={Y= {Xil . Xiz serry xik—l } | {xil ,Xi2 youtsy xik }E Lij;
G:=;

Foreach Z = {Zi, 2 Ziy s L } € Hdo

)
GfZ] = @;

For each X = {le 1 X gy X } & Lxdo

If {Zil ,Zi2 ’""Zik—l } = {Xj] ,ij yeees xjkfl } then

Gz =Gz v X &

Endlf; .
G:i=Guw Gy
EndFor;
EndFor;
4. Thii tuc Candidate '

Ung dung tinh chdt co ban céa tap thudng xuyén: Moi tdp muc dir liéu'co chira mdt tip
con khong thuong xuyén 1a mot tap khong thudng xuyén, ta ¢é thi tuc Candidate xdy dung tap
trng vién Cy.y tir Ly bang cach:

Procedure Candidate(lLx, Cx+1);

Input: L= {X cI'| K| k va Supp(X) = So};
Output: Ckni =(XclI| KIFkt1vabvYcX, FlFk=Y e Lk}
Method:

Crr1:= &

Split_Class(Lx, G);
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For each Gz € G do NZ={2; sty
For each {yi, Y} € G; do
W= A{Z vy, uit} = {{zi, %5, » Yoo Wb}
IF(vYYcW, KlI=k=>Y € Ly then
Cier 1= Ciez U W

Endlf:
EndFor;
EndFor;
5. Tha tuc Support

Vai phap 16p P thanh n tdp hgp Py, Ps,..., P, do thi tuc Vertical thuc hién, ta c6:
Supp({x:}) =Pill
Vi X =1, ,%, X, = Supp(X) = Supplfx; ,x; X, }=I P, AP, NP, |-

Viéc tinh PN P, ton mét thoi gian dang ké. Mot s6 ngén ngir lap trinh c6 hé trg viéc tinh giao
cia hai tip hop véi s6 phin tir coa tap ho'p khéng qua 235. V6i P, P; co 50 phén tir 16n khong thé
str dung sy hé trg clia ngdn ngir 1ap trinh, Véi co s& dit liéu c6 hang trleu giao tac, cac P; phai dugc
lru tri¥ & b§ nhé ngoai bing céu trac tap tin. Viée tinh P, AP, ... P, ton mdt thdi gian khd 1on,
do vay, khi cai dat ta phai ding thugt toan tbi vu dé ton it thai gian tinh toan. Trong qua trinh tinh
todn, ta x4y dung tap: SC = {(X, Sup) | Sup = Supp(X)} dé luu lai d6 hé trg cha cac tip myc dir
lifu dmg vien d3 tich. Sau 46, khi cin  tinh d6 hd trg coa
X |, truée hét ta tim xem (X, 7) di c6 trong SC hay khéng. Néu da co (X, Sup) trong SC thi ta c6

ngay Supp(X) := Sup ma khéng can phai tinh lai. &
Procedure Support(P, X, SC, Sup);
Input: - P = (P, Pa,..., Pu}; - So: nguirng t4i thidu;
- X = fxi,..., Xik}; - 8C = {{X, Sup) | Sup = Supp(X)};

Output: - Sup = Supp(X);
- 8C = {(X, Sup} | Sup = Supp(X)};

Method:
If (X, Su) € SC then
Sup := Su
Else
‘ U:= Py
Forj:=2tokdo
C U=UnPy;
EndFor;
Sup = |1
SC = 8C v {{X,Sup)};
Endlf;

6. Khai pha tip thudng xuyén
Khi tim cac tdp thudng xuyén theo ngudng S, 1an du tién, ta phai tinh todn bo:
Fso= {X | X < I va Supp(X) = S¢}.
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Sau d6, can tim tap cac tap thuong xuyén theo ngudng S; c6 hai kha ning xdy ra;
N Néu S;128;thi Fg; ¢ Fgp = Fg; = {X € Fg F Supp(X) = §;}: Ta khéng phal tinh toamr ma
chi cén loc trong SC nhitng (X, Sup) vdi Sup = §;.
-Néu S, <8, thi Fgo ¢ Fs; = Fg; = Fgo U{X < 1| X & Fg va Supp(X) = S;}. Do d6 ta chi
can tinh dd hd tro cia céc tap tng vién khong c6 trong SC.
Th tuc Find_All_Frequent tim céc tdp thudng xuyén theo ngudng S, caa T:
Procedure Find_All Frequent{P, SC, So, Psoj;
Input: - P = {P1, Ps,..., Pn} la biéu dién doc cia CSDL c6 m giao tac trén I,
- SC = (X, Sup) | X ¢ I va Sup * Supp(X)};
-FSup = {Si | Si la nguing t6i thidu da khat pha);
- Nguirng tdi thibu So;
Output: - Fso = {X | X c Iva Supp{X} = So};
- 8C = {{X, Sup} | X c ITva Sup = Supp(X)};
-FSup = {Si | S la nguwirng t5i thiéu da khai phd);
Method:
If (3Si e FSup) and (Si < So) then
Fsg := &
For each (X, Sup) e SCdo
If Sup 2 Sothen
Fso = FsoU (X}
Endlf;
s EndFor;
Else
Ly ={{x} | Pi2Sok
Fso:=Ly;
If SC = @ then
SC.= ffpx, PA 1 1€ Py
EndIf; -
k=1
Repeat
CandidatefLx. Ci+1);
Livy 1= 2%
For each X in Cg+1 do
If (X, Sup) € SC) and (Sup > So} then
Lxer 1= Loy U (X}
Else
Support(P, X, SC, Supj;
If Sup 2 So then
Lisp ;= Liey W {X);
EndIf;
EndIf;
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EndFor;
Fsp = Fso  Li+1;
k:=kt+1;
Until Ly = &
EndIf;
7. Thujt todn gia ting
a. Phan lop dit li¢u gia tang
Khi dir ligu tang thém véi co s& dir liéu giao tac T, ta chuyén ddi T? thanh co s& dir liu biéu
dién doc: P” = {P’y, P°5, ..., P’} v6i P’; = {t";y € Pp | x; € t”} bing cdch goi thu tuc Vertical(T”,
P*)s ’
b. Thu tyc tinh dg ho tro trong dit lidu gia ting
Khi khaivphé tip muc di¥ li€u thudng xuyén, thu tuc Find_All_Frequent chi dva vao tép
SC di tinh va cac Pi."Do d6 khi dir liéu gia ting thém tdp T, ta phai tinh lai 40 ho trg coa X
trong méi (X, Sup) € SC.
Véi (X, Sup) € SC, Supl 1a d6 hd trg ctia X trong T”, d0 hd trg ciia X trong T W T 1a Sup
+ Supl. Thu tiic Support_Increment tinh d¢ ho trg cua X trong T°.
Procedure Support_Increment(’, X, Sup);
Input: - P’ = {P’;, Ph,..., P’} lg bidu didn doc cia T,
‘I'-X-—~ {Xil seeey Xik I

Output:-Sup = Jtu | e Tva X ct’})

Method:
U:= Py, d
Forj:=2to kdo
U=UnPYy
EndFor;
Sup = V1

8. Thi tyc Increment

Tha tuc Increment tinh lai d6 hé tro clia tit ca cdc tip muyc dir lidu trong SC.
Procedure Increment(T, T’, P, P’, SC);
Input:-T={t5, tz, ..., tm}; T = {t'1, U2, ..., '}
-P={P1, Pz, ..., P}, PP={P'1, P’3, ..., Pn};
- SC = {{X, Sup) | Sup = Supp(X} trong T};
Output: -8C = {{X, Sup) | Sup = Supp(X) trong T =Tu T}
-T=TUT;P={P1uP),P2UP .., PaUPn}
Method:

For each (X, Sup) in SC do
Support_Increment(P’, X, Suj;
Sup ;= Sup + Su;
SC = 8C" v {(X, Sup}};
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EndFor;
Fori:=1tondo
Foreach jin Pido
Pi=PB o fjftm}
EndFor;
EndFor;
8C := 8C%
T=TuT}
Sau khi lam gia ting dir lidu ta duoc co s& dir lidu giao tdic m&i T =T T’ va biéu dién doc
m&i Pi=PU P, véiie {l,...,n}. Dé tim tap céc tip muc dir ligu thuomg xuyen ta goi lai tha

tuc Find_All_Frequent dé tlm tat ca cac tip thudng xuyen theo ngudng S, cha T. Vi tdp Fsu la
tap chira cac ngudng da tinh voi dit 1iéu T cii khéng con gia tr trong T mai, nén ta xda tap Fsu .

8. Thir nghiém thudt todn gia ting

Chiing t6i dd cai dat thuit toan va chay trén may IBM ThinkPad T43, qua trinh thir nghiém
nhy sau: Co s& dir 1idu giao tac T co m giao tac trén n mye dir lidu, s& myc dit [iéu 1én nhét trong
mot giao tac 14 M, trung binh 13 A,. Chay thuat toan voi ngudng do hd tro 13 S, thu duoc Fgy tap
thudmg xuyen pha1 tinh SC, tap ung vién, mit thiri gian Sec, gidy. Sau khi dir ligu gia tang thém
tip T ¢6 m’ giao tac ¢é My, Ay gidng nhu glao tac coa T, chay thuat todn gia ting voi ngudng
d6 hé tro l1a S), thu duge Fg; tip thudng xuyén, phai tinh SC, tip ng vién, mét thoi gian Sec,
gidy. Chang t6i chon S thoa: S¢/m = S,/(m+m’). Sau d6 chay thudt toan khong gia ting trén tip
T w T” cling ngudng &b hd trg Sy, thdi gian chay 1a Sec, gidy. Ty 18 13 s& 1an thdi gian giam:

Secy/Sec;. Két qua thir nghiém nhu trong bang 3.

Bang 3. So sanh thoi gian chay thudt todn gia ting va khong gia ting

TT/m n | M|ASe  {SCo [Fso [Seco |m’ S, SC, |[Fs; [Sec; [Sec, |Tilé
1 [1*10° |50 14 {3 |500 [16090 [1.653 |10193 |3 *10° |650 |16161|1648 [2941 {11785 14,0
2 l10*10° |20 19 12 {10000 1955 (178 18830 {5+¥10° |15000 |955 1178 {2921 13004 |4,5
3 [20%10° 20 fo [2 [s000 [1594 |435 223415 *10° [6250 |1908 |s36 |4594 (33543 17.3

IV. SO SANH THUAT TOAN TANG TRUGNG VA APRIORI
l

Théng thudng, ma tran biéu dién co s& dif lidu giao tac c¢6 56 hang va s6 cot rat Ion (hang ty
hang, hang ngan cft), tuy nhién nd 12 mdt ma trin cyc thua. Trong hang ngan mdt hang trong
siéu thi (s6 muc dir liéu), nhung m&i hoa don (mdt giao tac) chi s6 mot s6 rat nhd cac mit hang
dugc mua.

Véi biéu dién doc, T dugce chia thanh n phén doc 1ap va duoc luu triv the'lnb n tap tin trén bo
nh& ngoai. Viéc tinh d hé trg clia mot tip ng vién X la dém so phan tir cia phan giao céc tip tin
tu'O‘ng lmg v&i nhitng muc dir liéu o6 trong X. Bé thyc hién phép giao cita hai tap tin thanh phén P;,

P;, mbi tap tin 13 mdt danh sach céc sb nguyén duge sip thir tw, ta cin t&i da Max(|[Pj|, [P ) phép
50 sanh,
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Cy 14 tap céc tap img vién c6 k phén tir. V&i quan h¢ tuong duong Ry (Trong I11.2.2) phan C
thanh a 16p twong duong, iop tuong duong thir i cé B; phan tir.

Pé tinh hét d6 hd tro cua cic tap trong C,, thudt toan gia ting can sb 1an so sanh : Mai t§
muc dif ligu X ={X; ,...,X; } trong m&i l6p twong duong, ta cén tdi da (k-1)*Max(P;) phép so san
dé tinh (k-1) thanh phén diu tién: P= P, N..NP, . Trong 16p twong duong c6 B; phén ti, ta ¢
t6i da (k-1)*Max(P;)*f*Max(P;) = k*Max(P;)*p;, trung binh la k* Average(P;)*B; phép so sanh d

tinh PAP , do d6 ta cin c6 tit ci tdi da D k*Max(P)*B,, trung binh 1
i=]

> k* Average(P,)*B; phép so sanh.
i=]

Trong khi d6, néu ding thuét toan Apr10r1 Cén t6i da k phép so sanh k muyc di¥ li¢u cva X v¢
c4c muc dir lidu trong mot giao tac ¢ xem giao tac ndy ¢6 chira X hay khong, cin t6i da k*m phé

50 sanh @2 tinh d6 hd trg ciia mét tap (mg vién X, ¢ tit ¢a |G| = ZBl tap (g vién c6 k phén t
i=1

o - o
nghia 2 ta cin t6i da > k*m*P, , trung binh 13 ) Average(|| t; ) *m* B, phép so sanh dé tir
=1 j=1
hét d6 hd trg cna cac tip trong Cy

Viéc chpyén dbi biéu didn ngang T = {t,, ..., t,} sang biéu dién doc T= {Py,..., P,} khor

lam thay di dung lugng cia T. Tacé : 3 ;| = Y.t v6illB 12 s6 phén tir ctia Py ] 14 56 my
e ol

dir ligu trong t,. Ta cé n*Average(||Pj||) = m*Average(||tj[)), do do ty 1& thoi gian thuc higp thu
toan gia tang va thudt toan Aprior 13:

>k Average(P;)* B, 7Y Average(| t; D *m* B, ~ k*Average(|P;[)/ m*Average(t|)
=1 izl

k/n.

Nhu vy, khi n 1ém, d6 hd trg nho, tire s6 luong muc dit lidu trong tap thudng xuyén nhd
thudt toan gia ting chay nhanh hon nhiéu lan.

V.KET LUAN

Thujt todn gia ting da giai quyét duge mét sb van dé sau:

V&i mt co s& dif li¢u giao thc c6 kich thuéc 16m, khong thé dua hét vio bg nhé trong dé
li, thuat toan phén hoach thanh n tip nhé luu & bd nhé ngoai, mi 1an i Ii chi dua mot s6 tdp ph
hoach vao b nhé trong. Vie tinh do hé trg chia mot t4p (g vién chi 13 phép giao cita mdt sé ph
hoach tuong img, toc d xir 1 nhanh.

Khi di tim tdp myc dir liéu thudmg xuyén theo mdt ngudng S; ndo do, ¢an tinh d6 hd trgc
tit ca cac tip tmg vién va hwu vao: SC = {(X, Sup) | X 14 tap Umg vién}. Khi dir liéu chua gia tir
can khai pha tip cac muc dif lidu thudmg xuyén cé d6 hd trg S; néu S, 2 Sy, cong viée rit don gi
14 loc tir SC ra tip Fg; = {X | (X, Sup) € SC va Sup > S, }, nguge ta chi cén tinh do hd trg cho ¢
tap img vién chu ¢6 trong SC, dbng thdi cap nhat lai SC.
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Theo th&ri gian, dir liéu ting thém mét tap T, thuat todn gia ting tinh toan lai dé hé tro ctia

céc tdp Umg vién trong SC chi dya vao tap dir liéu ting thém T*, khong cén tinh toan lai tir diu, do
do tiét kiém nhiéu théi gian tinh todn.
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SUMMARY

AN ALGORITHM FOR DATA MINING ON LARGE INCEMENT
DATABASE BASED ON THE PARTITION DATA

With all algorithms for datamining on fixed database were announced, whenever the data
increments, the problem has to be solved from the beginning again; whenever a frequent itemset
is sought with another support, the seeking needs to be start again. Some algorithms for
datamining on’incrementing database were announced. This paper presents an algorithm for
solving the data mining problems on large incrementing database, based on the vertical data
format. Whenéver the data increments or solving with another support, the algorithm only
processes on new transactions and connected to the previous result without going back to the
starting point.

Dia chi: Nhdn bai ngay 16 thang 5 ndm 2006
Trudng Dai hoe Nha Trang.
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