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TOM TA’T: Vdi cdch tiép cdn kho dit liéu (data warehouse-Dwh) trén mét co sd dit
liéu (CSDL) phén tdn, théng tin tit mdi nguon lién quan sé dugc nit trich va luu lai trong mét
Dwh [1,3]. Khi xdy ra mt truy vdn, né sé dugc thi hanh truc tiép  Dwh. C6 khd nhiéu thudt
todn bdo tri Dwh online dé bdo ddm dit li¢u tai Dwh luén nhdt qudn vdi ngudn théng tin, chia
thanh 2 nhém: nhém thit nhdt bdo tri theo cdch giti truy vén ngugc lai nguédn [3,4], nhém thit
hai tu bdo tri ngay tai Dwh bdng cdch thém vao cdc dit ligu hé tro [1,2]. Bai bdo nay gidi
thidu: hé thudt todn tu bdo tri Dwh vdi cdc dit liéu hé tro thém vao 61 thiéu do nhém nghién
citu thuéc truong DH Standford, My phdt trién [1,2], mot déng gdp md rong thudt todn [6] va
viéc ing dung Dwh trong bai todn ngdn hang nhiéu chi nhdnh [7]. Sdn phdm dugc thuc hién
bdng ngén ngit Java trén mé hinh 3 ldp Java-CORBA/RMI-Oracle.

1. MG PAU

a) Cdc khdi niém [1,2]:

-Khung nhin (View-V): 1a mét quan hé dugc dinh nghia nhuy mot ham trén mét tdp quan he¢
cd s8 tit nhiu ngudn. Haim nay c6 nhiém vu tinh to4n lai mbi khi V dugc tham khio.

-Khung nhin dd cu thé (Materialized View - MV): 1a V nhung luu lai cdc bd sau khi da tinh
todn va kém theo cu tric chi muc,

-Bdo tri MV: 13 qué trinh cAp nhit MV sao cho MV nhét quan v8i nhitng thay ddi dit liéu
di€n ra & ngudn.

-Tu bdo tri: cho mét MV dudc dinh nghia trén mét tdp cdc quan hé ngudn R, Goi SMV 14
nhitng thay d6i trén MV dng vdi 6R 14 nhitng thay d8i trén R. Néu MV c6 thé dugc tinh ma
chi cin diitng MV va 8R thi MV dudc goi 12 ty bdo tri. Néu MV khéng tu béo tri, ta quan tAm
dén viéc tim mdt tip cdc khung nhin hd trg (Auxiliary MV- MV,) t6i thi€u sao cho tap
{(MV}UMV,4 1 ty bao tri.

b) Bat vdn dé: gi st mot hé thdng ngan hang s dung luge d6 CSDL nhu sau d€ quén Iy s&
du tai khodn khéch hang va cic giao dich xay ra trong ngay [6,7]:

(1) Khach (Makh, Tenkh, Quoctich, Diachi) (K): quén ly th6ng tin v€ khéach hang.

(2) KhTk(Tkkh, Loaitk, Makh, Sodu, Psco, Psno) (K£): quan 1y théng tin v€ tai khoan cia
md&i khéch hang: s tai khodn, loai ti khodn, ma khach, s§ du , phat sinh nd, c6.

(3) Giaodich(Sogd, Ngaygd, Loaigd, Tkkh, Tknh, Sotien) (G): quan 1y céc giao dich xay ra,
bao gdm s8 thd tu giao dich, loai giao dich, s& tai khodn khéch hang, s& tai khodn ngén
hang, s8 tién.

(4) NhTk(Tknh,Matien,Sodu, Psco, Psno)(Nf): quén 1§ thdng tin tai khodn clia ngén hang,.
Thudc tinh d4u tién clia mdi quan hé 13 khéa cla quan hé. Ta ¢ céc rang budce todn ven
tham chi€u (RBTVTC): (1) Kt. Makh->K.Makh (2) G.Tkkh—>Kt.Tkkh‘(3)G.Tknh->Nt.Tkn'h
Cé4c quan hé dudc phan manh ngang theo ma chi nhdnh, nghia 12 mdi chi nhdnh chi lwu théng
tin ciia chi nhdnh d6. M3i RBTVTC tit S.B -> R.A nghia 12 v6i mdi motbd s e S s& tdn tai

Trang 22



TAP cHi PHAT TRIEN KHCN, TAP 8, 80 588/2003

mdt bd r € R sao cho s.B =1.A. Gid st tai Dwh cdn tao m6t MV ¢6 ndi dung nhu sau: “T4t cd
giao dich x3y ra trén nhitng tai khodn ngén hang thudc nhém loai tién 'USD' v8i khéch hang
thudéc nhém nude 'TW' va loai tai khodn khédch hang 1a 'DS' tai chi nhdnh Ha ndi”. Th6ng tin
duwa ra gdm: s& giao dich, ngay giao dich, s8 tai khodn ngin hang, s6 tai khodn khéch hang,
tén khéch hang, s6 tién.

CREATE VIEW MV, AS

SELECT Sogd, Ngaygd, Tknh, Tkkh,Tenkh, Sotien FROM K, Kt, G, Nt WHERE
K.Makh=Kt.Makh AND Kt.Tkkh=G.Tkkh AND Nt.Tknh=G.Tknh AND K.Quoctich="TW' AND
Kt.Loaitk="DS’AND Nt.Matien= "USD'

Vdn dé dat ra la: v8i MV nhu trén thi cAn luu thém MV, ndo tai Dwh d€ chiing ty b3o tri?
Bdng 1 trinh bay nhitng phét bi€u SQL cho mét tip gém 3 MV, , tip nay di dé€ bao tri MV,
khi x4y ra cap nhit thém va xéa & m8i quan h& ngudn, va ban than ciing ¢ thé ty bao tri.
Viéc st dung cdc MV, nhu bdng 1 din dé€n mot sy ti€t ki€ém dang k€ so v8i viéc cu thé toan
bd nhitng quan hé ngudn nhu minh hoa trong bdng 2. Gia sk ring ching ta c6 :

-S6 bd cia mdi quan hé ngudn dugc cho trong cét 2 bdng 2.

-Ty 1é céc bd c6 K.Quoctich="TW' 1a 0.02, Kt.Loaitk= 'DS' 1a 0.25 va Nt.Matien= "USD' 1a
0.05.

- D6 phén tan 12 gidng nhau thi s b thod di€u kién chon cuc bd dudc cho trong cét 3
bdng 2.

Mot phuong phép bdo trl MV khi x4y ra cAp nhat thém trén cdc quan hé ngudn Ia: thuc hién
phép chi€u va diéu kién chon cuc bé trén quan hé ngudn va chi gii lai tai Dwh nhitng b9,
thudc tinh ciia quan hé ngudn théa man céc phép chon va chi€u dé. P8i véi vi du trén, s6 bd
ma phudng phap nay thu dugc d€ Iuvu trong kho dit liéu dudc trinh bay trong cét 3 bdng 2.

Quan | S8by | S8 bd| ST bo CREATE VIEW ht_K AS
hé trong thoa trong
s, | qunte |mhn | ek SELECT Makh, Tenkh FROM K
ngudn | difu | MV, WHERE Quoctich="TW'
kien | cda
chon. | Bdng 1 CREATE VIEW ht_Kt AS
cuc by SELECT Tkkh, Makh FROM Kt WHERE LoaiTk=
K 2.000 40 40 s
Kt s000l  2.000 400 DS' AND Makh IN (SELECT Makh FROM ht_K)
G 10.000{ 10.000 0 CREATE VIEW ht _Nt AS
Nt 500 25 25
Téng 20.500] 12.065| 465 SELECT Tknh FROM Nt
Bang 2: S& lugng cdc bd trong quan WHERE Matien="USD'
hé ngudn vd MV, (qua kiém tra thit . ) \
nghiem) Bing 1 : Cic MV, dudc ding d€ bdo tri MV,

Ta cdi tién phuong phap trén bing c4ch sit dung khéa va cdc RBTVTC [5]. Xét vi du sau véi
céc loai cAp nhit:

- Cép nhat thém: kh6ng cin Iuu bt ki bd ndo trong G, do khéa va cdc RBTVTC dam bdo
nhitng bd tdn tai trong G khéng thé két véi nhitng bd dudc thém vao cic quan hé khéc. C6
th€ loai bd cdc bd trong Kt khéng thé két véi bat ki bd ndo trong K ¢ Quoctich = 'TW', vi
cdc b cé sdn trong Kt s&€ khéng két véi nhitng b mdi duge thém vao K. Cich nay gidm rat
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nhi€u s& Iugng céc b trong MVa ma chi cdn thuc hién mét s6 phép chon (xem minh hoa
cét 4 bdng 2).

- C4p nhat xda: tudng tu st dung cc rang budc khéa d€ quan Iy cAp nhat xo4 trén nhiing
quan hé ngudn ma khéng cin quan tAm dén tinh trang cdc quan hé ngudn. Ta ¢6 thé x4c
dinh dnh hudng cia viéc x0d4 céc b trong quan hé Kt, G va Nt ma khdng phai tham chi€u
dén nhitng quan hé ngudn nao khic bdi vi MV, di bao gdm khéa clia nhitng quan hé nay.
Chi cin két nhitng bd bi x6a v8i MV, dya trén nhitng khéa thich hgp. Va dic biét 1a du
MV, khéng chita khod ciia K, nhung K D> <maxn K, vi th€ dnh hudng clia cip nhit xda trong K
c6 thé dugce xac dinh bing cdch két nhitng bd bi x04 vdi Kt 16i két két qua nay vdi MV,
trén khdéa ctia Kt.

- Cap nhat sia: viéc sita trén cdc quan hé ngudn rd?t it xdy ra ma thudng chi 12 nhitng cép
nhét thém. Tuy nhién néu viée sta cdc quan hé ngudn trong vi du trén khéng 1am thay ddi
gid tri clia c4c thudc tinh 6 lién quan dén céc diéu kién chon trong MV, thi cdc MV, trong
bdng 1 1a diy dd. Ngudc lai, néu viéc sita quan hé Kt c6 thé thay d8i thude tinh Loaitk thi
cAn phéi sit dung thém MV, sau ddy (cé 500 bé = 10000 x 0.05 12 tj 18 s6 bd thda didu kién
Nt.Matien="USD") :

CREATE VIEW ht_G AS SELECT Sogd,Ngaygd, Tknh, Tkkh, Sotien

FROM G WHERE Tknh IN (SELECT Tknh FROM ht_Nt)

Nghia 12 ciAn phai gilt t4t ca cic giao dich lién quan dén nhiing tai khoan ngin hang c6
Matien= "USD' trong trudng hdp thudc tinh Loaitk ciia cdc bd trong Kt twdng tng bi sira thanh
'DS". Di nhién, néu nhitng cép nhat sita c¢6 thé thay d8i Matien clia quan hé Nt thanh 'USD'
thi phai gift t4t cd cdc b6 ciia quan hé G d€ bio trl khung nhin. Trong thirc t€ cic thudc tinh
xuAt hién trong nhitng diéu kién chon cia MV cé khuynh hwdng 14 nhitng thudc tinh khéng
bi sita. Nhu thé, khi nhitng cip nhit sita nhu vy khéng xay ra thl viéc ty bdo tri chi cAn rat it
théng tin hd trg thém vao. Vi th€, viéc nhan bi€t nhitng cip nhit sita ndo duge cho phép 1a
mét di€m quan trong trong thuit to4n.

II THUAT TOAN TU BAO TRI [1,2]

) Chi thich, thudt ngit va gid dinh:

Ta ¢6 cdc dinh nghia vé quan hé ngudn R khi x4y ra mot trong ba ki€u cip nhit siza:
Logi 1: 12 nhitng cap nhét sia trén R c6 thé thay déi gi4 tri cdc thudc tinh lién quan dén diéu
kién chon (cuc bd hay két) trong MV. Loai 1 ¢6 thé€ thém nhitng bd mdi vao MV va ciing c6
thé x6a mot s6 bd khdi MV vi thé ta xem loai 1 nhu 1a cAp nhit xda nhitng bd mang gid tri
cli va clp nhét thém nhiing bd mang gié tri mdi.

Vi du: cho MV=0g o-10RI><1S néu gié tri clia R.A clia m6t bd trong R thay d&i tir 9 thanh 10
thi k€t qua 12 mét s6 bé6 mdi s& dudc thém vio MV,

Loai 2: 14 nhitng cdp nhat sifa trén R khéng 1am thay d8i gi4 tri cac thudc tinh c6 lién quan
dén diéu kién chon nhung 1am thay d&i gi4 tri clia nhitng thudc tinh trong MV. Loai 2 chi
lam thay ddi gid tri mot s6 thudc tinh clia nhitng bd dang ton tai trong MV.

Loai 3: trudng hgp con lai. Loai 3 khéng 1am 4nh hudng gi d€n MV, vi thé€ chiing kh6ng cin
phai truyén vé Dwh. Do d6 thuit todn chi xét nhitng cAp nhat stta logi 1 va loai 2.
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b) Thudt todn xdc dinh MVy: .
Cho trudec MV, chiing ta trinh bay thudt todn xdc dinh tdp cdc MV, sao cho sy két hdp MV
va MV, 1a tg bdo tri. M6i MV, ky hiéu Ag; 12 mét biéu thic ¢6 dang : Ap=(moRy><
AgjiP>< AppP< ..>< Agjn. MOt 56 dinh nghia khéc:
- <R,g> : 1a mot d6 thi k€t LMV) c6 hudng, trong d6 : R - 12 tip cdc quan hé tham chiéu
trén MV - trd thanh cdc dinh cda dé thi. Néu MV chifa diéu kién két R;.B = R;.A, va A 2
khéa cla R; thi s& ton tai mot canh cé hudng e(RiR;) € ¢ di tit R; dé€n R;. Canh dudc chi
thich 12 RI néu cé mét RBTVTC ti¥ R;.B vao R;.A. Gid st ring d6 thi khéng c6 chu trinh va
khuyén. .
-Dep(Ri, 9={R; | 3 e(R;,R;) trong <R,e> dudc chi thich RI, va R; khéng c6 cip nhat logi 1)
-Dep*(R;, %) 12 bao déng béc cdu cia Dep(R;, 9: Dep*(R;, 4) gitip xdc dinh Ag; nao sé dugc
gii tai Dwh dé bdo tri MV hay sé bi loai bd.

%) : Né&u khéa clia R; dudc luu trong trong MV
-Need(R;, 9= [Rj} UNeed(R;,%) :Né&ukhéa cla R; khdng duge lwu trong MV nhung

' t8n tai mot R; sao cho e(R;,R;) € Z(MV).

R-{R;} : Trudng hdp khéc
Need(R;, 4) ciing dugc sik dung dé xdc dinh xem cd cdn thiét phdi luu cdc MV, hay khéng. Agj
cdn phdi heu lai néu R; xudt hién trong Need ciia R; ndo dé. Néu khéa ciia R; dugc hwu trong
MV, thi cdp nhdt xéa va cdp nhdt sita logi 2 trén R; ¢6 thé dugc truyén dén MV bdng cdch két
tric tiép ching vdi MV dya trén khda ciia Ri. Ngugc lai, néu khéa ciia R; khéng duoc luu
trong MV nhung R; ditgc két vdi mét quan hé R; khdc trén khda ciia R; va MV 6 khda cila R;
thi cdp nhdt xda va cdp nhdt sita loai 2 trén R; cd thé dugc gdi vao MV béing cdch két chiing
vdi R; va ldy két qud do két véi MV. Trong truong hgp nay, R; cd trong Need cita R; va do dé
Agj la cdn thiét.
Téng qudt: néu khéa clia R; khong hién dién trong MV nhung R; két véi R; trén khéa cla R;
thi MV, cho R;j vd mdi quan hé trong Need(R;, 4 1a cAn thiét cho viéc truyén cip nhat x6a
va cap nhit sita logi 2 trén R;. Cudi ciing, néu t4t ¢ nhitng diéu kién trén déu khong thda thi
nhitng MV, cho moi quan hé tham chi€u trong MV trit R; déu cin thiét.
BE minh hoa cho nhitng dinh nghia trén, ta xem lai MV, Ta c6 dd thi ¥ (MV,) nhu trong
bdng 3, va gid sit tdt ca cdc quan hé ngudn déu b cip nhét sita logi 2, ta c6 Dep, Dep* va
Need nhu trong bdng 4.
Thudt todn tim MV hé trg t8i thi€u trinh bay trong bdng 6. Nhitng MV hd trd sinh ra tif thuat
todn chinh 1a nhitng MV dudc cho trong bdng 1 muc I, ta viét lai dudi dang dai s6 quan hé
(dsgh) nhu trong bdng 5.

Dep(K, $)=0 Dep*(K, 9)=0
Dep(Kt, 9 ={K} Dep*(Kt.ﬁ:{K}
Pl G}A Dep(Nt, 9)=0 Dep'(Nt, =0
RI Kt Nt Dep(G, %) ={Kt,Nt } Dep*(G, 9)={K.Nt,Kt}
% / Need(K, 9 =Kt Need(Kt, 9=0
. i Need(Nt, %) =0 Need(G, 9=
:Pé \"
Bing 3: BO thi GMVy) Bing 4: Cdc ham Dep va Need cho cdc quan hé ngudn

- AK=nmakh.tenkhcquoctichzTW K
- AR{=Tltkkh,makhOloaitk=DS Kt I><makn Ak -ANE=Tknh Omatien=Usp Nt
Bang 5: Tap khung nhin hd trg cho viéc bio tri khung nhin MV_1
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Thuat todn F x4c dinh khung nhin h3 trg cuc tiéu [1,2]:
Vio: MV Ra: Tdp cic MV,
Phudng phép:
G4n R= tap cdc quan hé ngudn dugc tham chi€u trong MV.
Xay dung dd thig(MV).
For each R; €R {
xay dung Dep(R;, 9, Dep’(Ri, 9 va Need(R;, %)
}
For each R; €R {
If Dep'(Ri, 9 =R-{R; } va !3R; €R sao cho R; eNeed(R;, 9
Then Ag; 12 khéng cin thi&t
Else Ari=(mp0sRi)><c1 Ari D> <c2 Arie P<c3 P <cm Arkm
}
Trong d6: -P 14 tAp nhitng thudc tinh trong R; ma dudc luu trong MV, xuét hién trong
céc diéu kién két, hodc 12 m6t khéa clia R;
-S 1a tap cdc diéu kién chon cuc bd c6 thé tdn tai trén R;
-C, 1a diéu kién k&t R;.B=Ry.A v38i A 1a khéa clia Ry
-Dep(Ri, &) = {Ru, Ria. - -, Rim}
Bing 6: Thuét todn suy din nhitng khung nhin hd trd.

Dinh Ij: Tap MV 4 k&t qué ciia thuft todn F 12 tap khung nhin (51 thi€u duy nhét c6 thé gbép
vao MV ma tt @6 {(MV} UMV, 1a ty bdo tri [1,2].
¢) Bdo tri khung nhin cd sit dung nhitng khung nhin hé trof1,2]
Trong phin ndy, ta s& thdy mot tdp MV, dudc chon bdi thudt todn F ndi trén 1a di dé bao tr
MYV biing cch chuyén biéu thitc béo tri (BTBT) khung nhin (dudc viét dudi dang nhitng thay
d8i va cdc quan hé ngudn) thanh biéu thitc BTBT tudng dudng (dugc vi€t dudi dang nhitng
thay d6i, MV va MV,).
c.1) Xif 1§ cip nhat thém
Goi AR 12 cdc cdp nhdt thém trén R. Thay thé€ cdc quan hé R bdi AR trong biéu thitc dsgh, ta
thu duge BTBT cho MV. Vi du x4y ra mdt cép nhit thém trén G, goi la AG, thi BTBT tudng
ing cho MV la:
AMV G=Ttmakh tenkhO quostich="w" K> <makh Ttkkh, maknOtoaitk="s' Kt Quach AGD> Intkh T tknhGmatien="vsp Nt
Tudng tu cho cdc BTBT AM Vg, AMVg, AMVy:.
Tinh chdt 1): néu c6 mdt RBTVTC tir R;.B dén Ri.A (R;B la khéa ngoai), A la khéa cua R;
va R; khéng c6 cdp nhit sita logi I thi :
noR; B4 ... DI oR; D<aria=rjs Rj > .. >R, = %]

Lugt 1): BTBT dung dé tinh todn cdc 4nh hudng trén MV cda phép thém vao quan h¢ ngudn
R; ¢6 thé dudc loai bd néu tdn tai R; sao cho R; € Dep(R;, ).
=> Ludt 1) sé loai b6 mét s6' BTBT va cho phép ta sit dung nhitng MV thay cho nhitng quan
hé nguén trong cdc BTBT con lai déi véi cdp nhdt thém. Vi du khi dp dung luét 1), cic biéu
thitc bao tri AM Vg, AM Vg, AMVy ¢6 thé€ bi loai bo do tén tai cdc RBTVTC (muc Lb). Biéu
thitc bio tii AM Vg dudc viét lai st dung nhitng MV nhu sau:

AMVg= AP naknAxt D uknAG D <LnhknAn (Ag,Axt,Antdudce cho trong bdng 6)
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¢.2) Xit Iy cdp nhit x6a .
Goi VR 12 céc cip nhét x6a trén R, thay thé€ cdc quan hé R bdi VR trong biéu thitc dsqh, ta
thu dugc BTBT cho MV. Vi duy xay ra mdt clp nhét x6a VG trén G, thi BTBT tudng itng cho
MV la:
VMV G=Ttmakh tenknGquoctich="1w’ KI> Umakn Ttkich, makhOloaitk="s' K> ikich V GP> Lotk TtknhOmatien="vsp' Nt
Tudng tu cho cdc BTBT VM Vg , VM Vi , VM V.
Tinh chdt 2): cho MV=noR;><.><noR;><..><IncR, , néu khéa cia R; duge luu trong MV
thi ta c6: VM Vg; =noR ;D> <1.B<dncVR> <. <dnoRy= MV D dkeyriy VR
Tinh chdt 3): cho MV=noR;><.><noR><..><noR, thod man cdc diéu kién sau:
MV chita diéu kién k€t: Ri. A=R;;1.B, Ri+1.A=Ris2.B, .., Risk.1.A=Rink.B
Thudc tinh A 1a khda clia Ry (O<=j<=k)
Riw.A dudc luu trong MV
Thi ta ¢6 : VM Vy; =noR > <. dnoVR> <. <dnoR,

=MVD Risk ATOR 4k D> <TRisk B=Ritk-1.A TORk-1 D> <1.D><Ris1.B=Rri.A PIVR;
Ludt 2):Cho ¥(MV) va Need(R;, 9={Ris1,.., Rk}, k20: BTBT cho MV ttng v6i cdp nhat x6a
trén R; c6 thé dugc don gidn theo tink chdt 3) n€u Need(R;, 9 khéng chifa tat cd quan hé
clia MV trit R;.
=> Ludt 2) cho phép ta viét lai BTBT cho cdp nhdt xéa bdng cdch thay noR; trong BTBT
thanh Ag; tuong ng. Vi du BTBT VM Vg dudc vi€t lai nhu sau: VM V=MV D> <s0eqVG.
Van dé: trong trudng hdp téng quat, liéu viéc ding nhitng MV, cé dd d€ thi hanh c4c BTBT
(da don gian héa) cho cip nhét xéa ? VAn dé nay da dugc chitng minh trong [1,2].
c¢.3) X 1y cidp nhit sia loai 2
Ta stt dung 2 BTBT diing dé€ tinh nhitng thay d&i trén MV do cAp nhét sita logi 2 trén quan
hé ngudn R:
- Biéu thifc trd vé& nhitng bd s& bi xda khéi MV (ki hiéu V, MV ): biang cdch thay quan hé
ngudn R bdi 7R ta thu dugc BTBT cho MV ding cho viéc tinh nhitng bg s& bi x6a khéi
MV. Trong dé n‘ﬂduR 1a nhi@ing gid tri cii cia nhitng bd dudc sita trong R.
- Biéu thic trd vé nhitng bd s& dudc thém vio MV (ki hiéu A,MVy ): biing cdch thay quan hé
ngudn R bdi "R ta thu dugc BTBT cho MV ding cho viéc tinh nhitng b s& duge thém
vao MV. Trong d6 n"",R 1a nhitng gid tri mdi clia nhitng bd dudc sita trong R.
Vidu: BTBT tinh nhitng b6 bi xda khoi MV @ng v8i cAp nhit sita loai 2 trén quan hé G:
V.MV¢ = Tomakh,tenkhO quoctich=TW* K 1> <makh Ttkkh,makhOloaitk="ps’ Kt > lyan®t™V .G

P> <Iuhkh TtknhO matien="Usp> Nt
Tuong tu cho V,MVg, V,MVg, V,MVx. Va thay n°IquG thanh nn"*"A,G, ta dugc AZMVg
(tuong tu cho AM Vg, AM Vg, AAM V)
Tinh chdt 4): cho MV=noR,><.I><noR,. Néu khéa clia quan hé R; dudc luu trong MV thi ta
cé:  moRi>A.D> d‘ntcRi-ID<17t°]deRil><11tcRi+1!><] D> aAnoR, = MV D dokey(ri) n"'dpRi
trong d6 ><oakey(riy: 12 phép két trén gid tri cl clia khéa.
Va: 7oRi>.D> <11EO'R,'_1{><]TCnewGHRi[> AnoRi P <.DAnoR,= MV D Jogkeyri) nnequi
Tinh chdt 5) (Trudng hgp téng quéat cia tink chdt 4)
Cho MV=noR,;><.><4noR, thod man cic diéu kién sau:
1. MV chita diéu kién két: R;.A=R;,1.B, Riy1.A=R;2.B, ..., Riyx1.A=Riy.B
2. Thudc tinh A 12 khéa clia Ry (O<=j<=k)
3. Riy.A dudc luu trong MV
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Thi ta c6 bi€u thic tuong dudng sau (ngay ca khi khéng c6 RBTVTC):

noR{><.>AMoR > <M, Ri> <noRu > <> <InoR,

= M VD <Rrisk ATOR 4k D RiscB=Risk-1.A TORk-1 D <D <Ris1 B=RiA TCOid;tRi
Va: 7oR><.D<dnoR ><An" "o Ri> <dnoRy > <..><dnoRy

= MVD <Risk ATORx B> <Risk B=Risk-1.4 TORk1 DD <R B=Ria T pRi
Xét d thi k€t¥(MV), theo tinh chdt 5: n€u MV luu khda clia mot vai quan h€ Riwva R; két
v8i Ry dua trén mot loat khéa (nghia 1a: Need(R;, 9 = {Ris1,...Risx} v khong bao gdm tat
¢4 quan hé ngudn ciia MV), thi ta c¢6 thé tinh nhitng thay déi trén MV ciia cAp nhit sita logi
2 trén R; biing céch k&t uR; véi ddy quan hé trén cho d€n quan hé Rjx va &1 k&t Ryux Vi
MV.
Ludt 3) : cho d6 thi ¥(MV) va Need(R;, 9=(Ri,., Riw}, k20. BTBT dé tinh céc thay ddi
trén MV clia cdp nhdt sita logi 2 trén R; ¢6 thé dugc don gidn theo tinh chdt 5 n€u Need(R,,
%) khong chtta tdt ¢4 quan hé cia MV triY R;.
=>Ludt 3) duwgc ding dé don gidn BTBT cho V,MVg va A,MVr dé chi sit dung ndi dung clia
MYV va cdc MV, bdng cdch thay moR; trong BTBT thanh Ag.
Vidu: Vidu BTBT V,MVg va AMVg c6 thé dugc viét lai 1an lugt nhu sau:
VuMVe=MV ><oy _sogd‘}tddpG s AMV=MV D>y _sogd‘ltnewp,G
Van dé: liéu trong trudng hgp téng quét, viéc st dung nhitng khung nhin hd trg ¢6 dd cho
viéc udc lugng céc biéu thitc bdo tri ? Van dé nay da dugc chitng minh trong [1,2].
d) Bdo tri MV,
Ta sé& thdy tAp cAc MV, 13 ty bdo tri. Nhic lai, nhitng MV nhan dudc tit thudt todn F c6
- dang: Ar=(mposR)><c1 Ari P<cz2 Ar2 P<c3 .><cm ARm
Trong dé C; k&t bing mdt khéa ngoai ciia R vdi khda tudng ¥ng cla quan h€ Ri. Bdi vi cdc
phép két 1a doc theo cdc RBTVTC vé khéa ngoai, nén mdi phép két nita cd thé dugc thay
thé& bdi mot phép két. M8i phép két trong MV, ciing 12 phép két trong khung nhin géc, nén
d6 thi¢(MV,) 1a mot dé thi con clia@(MV). V1 vdy, nhitng théng tin cin dé€ bao tri MV 1
cAn cho viéc bdo tri MV, tudng Wng.
d.1) Xi Iy cip nhat thém
Vdi Ag cho nhu trén, BTBT cho cip nhét thém la:

AAg=(mposAR) D>< c1 Ari D<c2 Arz D><c3 BP<cm Arm
Theo ludt 1), mOt bd ¢ dudc thém vao bt ki Ar;ciing s& khong k€t vdi bat ky bd nao trong
R do RBTVTC tir R d&n R;. Vi vy, cap nhat thém trén Ag; khong cin truyén dén Ag.
d.2) Xit 1§ cdp nhdt x6a
V@i Agr cho nhu trén, BTBT cho cdp nhéit xda la:
VAR= (Ag D<iey®)(TeosVR) ) U (Ag P<c1 VA1) U, U (Ar P><cmV Arm)

© Cap nhat x6a trén Ag; c6 thé dudc két truc ti€p v6i Ar vi Ag chita céc khda ciia mdi Ag;.
d.2) Xi& 1y cdp nhit sira loai 2
Pé tinh nhiing thay d6i trén Ag clia cdp nhdt sita logi 2 trén quan hé ngudn R, ta dua ra 2
BTBT: BTBT tra lai nhitng bd bi x6a khdi Ag : VuAg =n"(ArD> <otdkeym) \R) V2 BTBT tra lai
nhitng b6 s& dugc thém vao Ar: AupAr =" (ArD><oudkeyr) pR) (céc clp nhit stta logi 2 trén cic
Agri, AR 2,0, Arm 5 khong anh hudng d€n Ag vi Ag chi chifa nhitng thudc tinh trong quan hé
R).
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11 MG RONG [6]

1) C4c cap nhat thém cing lic giti d€n Dwh:

Né&u ciung lic cdc cip nhat thém dudc truyén dén Dwh cho cd 4 quan hé, thi két qua sé sai
néu ta thi hanh 4 BTBT nhu & muc d1) ri hoi k&t qua lai. Do d6 phai gia dinh: khi mét cép
nhat thém thi i dugc truyén dé€n Dwh, thi c4c cip nhét thém j < i da phai dugce xit ly. Téc do
X 1y s& bi chaim do phai xi¥ Iy tudn tw. Mot budc cai ti€n sau diy cho phép thuc hién BTBT
MV ddng thoi cho céc cap nhét thém. Gid st c6 cdc cAp nhat thém x4y ra trén tit cd céc
guan hé ngudn va dudc nhan ddng thdi tai Dwh. Bdng 7 cho ta thdy mét BTBT MV trong
trudng hdp nay. BE don gidn, ta bd qua cdc phép chon va chi€u.

AMV = (AK><Kt<4Ge<aNf) W (AK W K)b< AKt>< G><Nf)
W ((AK W K)r<(4Kt W K< AGe<a Nit)
W (4K W K)p<(4Kt B KH)<a(AG ¥ G) b A Ni)
W (AK W K)p<a(AKt W K)><a(AG W G) < (AB W NY))

Bdng 7

Loai trit mot s& phép két (do tinh chdt 1), ta cd thé don gidn BTBT trong bang 7 thanh :

AMV = ((AK W K)><AKf) B (K< Kf)) >p<a4G< (ANt & Nt)
Thay céc quan hé ngudn biing cdc MV, ta dugc :

AMV = (4K W Ag)>< 4Kl W (Ag><Agr) B<aA4G><a ANt @ Ayy)
2) Trudng hgp d6 thi ¢ chu trinh va khuyén:
Trong qua trinh x4y dung tdp Need ciia thuét toan F & bdng 6, mét gid thiét 14 db thi kh6ng
¢6 chu trinh va khuyén. Céc budc cai ti€n sau diy cho phép thuit todn c6 thé 4p dung dude
vdi d6 thi c¢6 chu trinh va khuyén:
Trudng hdp d6 thi ¢6 chu trinh, hdm Need(R;,G) dudc tao lai nhu sau :
Buoc 1 :

R% : Néu khoéa cia R; dugc luu trong trong MV
Need(R;, 9= [R;} w Need(R;,49) : Néu khéa clia R; khéng duge Iwu trong MV
nhung 3R; sao cho e€(R,R)€¥(MV), va
e(R;,R;) khéng thugc mét chu trinh.
chua biét : Trudng hdp khic
Butdc 2 : V6i mbi chu trinh, 14n lugt xét cdc dinh thudc chu trinh d6. N&u moi dinh k déu c6
tap Need 12 “chua biét” thi gén Need(Ri9={R}- Ry, ngugc lai néu 3 dinh k ndo c6 tip
Need d3a x4c dinh thi thém tdp Need(Ry,G) vao tap Need clia tit ci cdc dinh con lai.
Trudng hdp dd thi c6 khuyén:
D4 thi c6 khuyén tic 13 trong MV ¢6 m6t quan hé T dugc k€t vdi chinh né. Tinh huéng
nay c6 thé€ trdnh dugc bing gdn nhan mdi thé hién clia T x4y ra trong phép két, vi dy T,
va Tp. Sau d6 4p dung thuat todn F d€ tim Ar, va Ary.
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IV UNG DUNG [7]

Théng tin trong linh vic ngin hang rat da dang va phén tn, nhu cAu dit mdt Dwh tai hoi s&
trung uong dé theo dbi céc bi€n dong théng tin t cdc chi nhdnh 13 rdt cAn. Ngoai chifc ning
thue hién cdc bdo cdo tdng hdp nhanh chéng va kip thdi trén Dwh, céc dich vu ngén hang
tién ti€n nhw mdy it tién tu ddng ATM, E-bank, cic giao dich da chi nhanh, hé thdng thanh
todn bl trit, ... déu 6 thé dudc dng dung rong rii. Hién tai san phdm bai todn ngén hang n-
chi nhdnh (SIGMA) tng dung cdc k§ thudt Dwh da dudc thuc hi¢n tai cong ty BIT, s6 2
Phiing Kh#c Khoan, phong G15 xdy dung trén cng nghé 3 i16p Java-CORBA/RMI-Oracle,
m6 hinh nhu sau:

Workstation

SIGMA Server

Lép I (Client) : Ding Java xdy dung cdc man hinh nhép li€y, in bdo cdo, truy van.

Ldp 2 (Middle-ware server) : st dung cong nghé Corba/RMI ddm nhi¢m cdc x Iy dit liu
do client giti d€n, cling 12 ndi thyc hién cdc thudt todn san sinh va ty bao tri khung nhin. Céc
thuét todn v& Dwh dudc 4p dung vao Sigma, do d6 bdo dédm t6c d6 dép ng thong tin trong
finh trang cd s& ha tng mang con y&€u kém. Hé théng Sigma cho phép khai bdo céc chudi
server vat Iy dé€ ting t6c d x 1y, trdnh dudc hién tugng mit c8 chai.

Lép 3 (Database server) : sit dung Oracle database, tai mdi chi nhdnh 13 CSDL cia chi
nhénh d6, tai hoi sd trung wdng 14 mot Dwh Iuu cdc MV va MV,. Ngudi sit dung c6 thé thiét
1ap céc bdo cdo trén Dwh biing nhiing c6ng cu hd trd ciia Sigma.

KET LUAN

Ta di nghién ctu viéc thi€t 14p cdc MV tu bdo trl bang cach luu b8 sung tap cdc MV tai
Dwh. Mic di tdp cdc quan hé ngudn (ma MV dudc dinh nghia trén d6) ciing 1a tip cdc MV,
nhung phudng phép cla ta la tim dudc tdp cic MV nhd hon nhiéu so véi viéc lvu trif todn
b6 céc quan hé ngudn. Do khuén khd bai bdo, ngudi viét khong thé dé cap dén mét s6
trudng hop md rong khic clia thut todn, vi du nhw cach gidi quyét trong trudng hdp khung
nhin c6 phép téng. :
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APPLICATION OF SELF-MAINTAINABLE MATERIALIZED VIEWS

ALGORITHM ON DATA WAREHOUSE FOR BANKING PROBLEM

Nguyen Dang Cao

ABSTRACT: A warehouse is a repository of integrated information drawn from remote data
source. Since a warehouse effectively implements materialized views, we must maintain the
views when the data sources are updated. There are two kinds of algorithms to maintain the
view in consistency with source: one has to send queries back to source and one stores a set
of auxiliary views at warehouse and together with the view, they are self-maintainable. This
paper introduces a technique applied to simplify auxiliary views by exploiting key and
referential integrity constraints to solve the commercial banking problem with n-branch. The
software was written by model 3-tiers Java-CORBA/RMI-Oracle.
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