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CAP NHAT KHONG PONG BQ CAC KHUNG NHIN THU'C
ASYNCHRONIZED ACTUALIZATION FOR THE MATERIALIZED VIEWS

Nguyén Tran Quéc Vinh
Truong Dai hoc Kinh té, Pai hoc Pa Nang

TOM TAT

Dé duy tri cac béng khung nhin thuc (materialized view, KNT) trong trang thai thuc tién, cén
phéi cap nhéat ching méi khi cé sw thay déi di¥ liéu trong céc béng gbc. Phu thudc vao thoi han dua
céc thay déi vao céc bédng KNT, céc co ché cdp nhat duoc phan ra dong bé va khéng déng bé. Trén
thuc té c6 céc bai toan cla hé théng théng tin doi héi phéi tinh dén mét cach khéng cham tré chi mét
phén trong sé céc thay déi di liéu trong céc bang gbc. Ttr d6 xuét hién khé ndng tri hodn cap nhéat
KNT. Kha ndng dé cho phép gidm sé luong cac cdp nhat KNT, théng qua dé néng cao dang ké nang
suét téng thé cua hé théng. Bai viét phan tich vé cép nhat khéng déng bé va dé nghj thuét toan xéc
dinh céc thoi diém cép nhat khéng déng bd cac KNT.

ABSTRACT

To keep the tables — Materialized Views (MV) to be in the actual state, they must be updated
upon the changes of the data in the source tables. Following to the deadline to apply those changes to
the materialized views, the mechanisms of the MV can be classified by synchronized and
asynchronized updates. In practice, there are tasks solved in the informations systems, which request
to apply immediately only part of the changes made in the source tables. The feasibility to defer the
MV updates allows to decrease the number of the MV updates and the global performance of the
information systems can be significantly improved. This paper analyzes the mechanism of the
asynchronized MV updates and suggests the algorithm to determine the moments to asynchronously
update the MV.

I. CAC CO CHE CAP NHAT Phu thudc vao thoi han dua cac thay doi
vao cac bang KNT, cac co ché cap nhat duogc
phan ra doéng bd [1+4] va khong dong bod [5].
Cap nhat déng bd duoc thuc thi khong cham tré
ngay khi co thay déi dit liéu trong bang gbc nhu
mot phan cua giao tac thuc hién thay doi do.
Nguoc lai, cap nhat khong déng bo duogc thuc
hién vao mot thoi diém nao d6 sau khi cac giao
tac stra doi dir liéu trong bang gbc da duoc cb
dinh. Cap nhat khong dong bd khai thac thoi
gian tri hoan cho phép trong cép nhat dir li¢u

Ctr mdi khi dir lidu trong cic bang gbc
(base tables, BG) dugc cip nhat, cac KNT st
dung cac dir liéu d6 tré nén khong thuc tién. Dé
duy tri cac bang KNT trong trang thai thuc tién
(actual state), can phai cap nhat ching mdi khi
c6 su thay doi dit liéu (insert, update, delete)
trong cac BG. Qua trinh lam cho dir liéu trong
KNT twong tmg voi dit liéu trong cac bang gbc
dé duge goi 1a su thyc tién hoa (actualization,

cap nhat). duoc xdc dinh boi cong nghé xu 1y dit lidu
Tuy thudc vao cach thirc thuc hién, cap trong cac hé théng thong tin va y nghia cua cac

nhat dugc chia thanh ba phuong phap chinh, bai toan giai quyét trong do.

do la hoan toan (COMPLETE), gia tang . < X

(FAST hay con goi 1a INCREMENTAL) va ép |- PAT VANDE

budc (FORCE). Cap nhat hoan toan thuc té 1a Hién tai KNT duoc hd trg trong ba hé

tao lai KNT b?mg cach thyc thi truy van trén co quan tri co s& di li¢u thuong mai 1a Microsoft

s& KNT da dugc tao ra. Cap nhat gia tang chi SQL Server, Oracle va IBM DB2. Tuy nhién,

stra d6i phan dit liéu trong KNT lién quan dén bai viét [6] dua ra kha nang khai thac y tuong

cac thay dbi dir liéu trong cac bang gbec. Cap KNT trong cac hé quan trj co so dit liéu ké ca

nhét ép budc nghia 1a khi c6 kha nang thi thuc thuong mai va phi thuong mai khong hd tro

hién cdp nhit gia ting, con néu khong thi sir KNT. Trong SQL Server (ttr phién ban 2000),

dung cap nhat hoan toan. KNT duogc goi la khung nhin chi muc hoa
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(indexed views) va chung dugc ty dong céap
nhat dong b véi cac thay d6i dir lieu. Cac tai
liéu huéng dan ctia IBM DB2, Oracle (tir phién
ban 8.15) va cac cong trinh nghién ctru khac dé
cap dén kha niang cap nhat khong dong bo cac
KNT. Tuy nhién, kha nang cép nhat khong
dong bo d6 duge cac tai liéu mo ta thuan tuy vé
mat ky thuat cai dat [2] va cac thuit toan [5]
thuc hién cadp nhat khong déng bd KNT trén co
so khong thé truy cép céac dir liéu can thiét hodc
hé quan tri co s¢ dir li€u khong biét vé& su ton
tai cia cac KNT dé thuc hién cap nhat tuc thoi
nhu mot phin cia giao tic thay doi dir lidu cac
bang gbc trong nhitng khoang thoi gian nao do.
Tac gia chua gép tai li€u nao phan tich ly do, y
nghia cua cip nhat khong dong bo va khi nao
c6 thé chon no.

I11. CAP NHAT KHONG PONG BQ
3.1 Phén tich vé cip nhat khong dong b

Ngoai cac ly do thiéu thong tin néu trén,
kha ning tmg dung co ché cap nhat khong dong
bod con dua trén co s& trén thuc té cd cac bai
toan ctia hé thong thong tin doi hoi chi tinh dén
mdt phan trong sb cac thay doi dir liéu trong cac
bang gdc mot cach khong cham tré. Tir d6 ciing
xudt hién kha ning tri hodn cdp nhat KNT, rd
rang, kha ning d6 cho phép giam sb luong cac
cap nhat KNT.

Khong chi mdi sy kién sira d6i dit liu
trong cac bang gbc anh huong dén gii han
(thoi lwong) tri hodn c6 thé trong cap nhat
KNT, ma ca cach thirc khai thac cac dir liéu do.
Chéng han, khai bao thém diém mot mén hoc
nao d6 cho mot sinh vién hau nhu khong gy ra
mot thay doi dang ké nao dén diém trung binh
cho toan khoa, toan nganh, c6 thé, tham chi 1a
mon hoc do6; ban thém mdt vai mon hang khong
anh huong dén doanh thu toan cau, doanh thu
theo chau luc, doanh thu theo tirng ving, hodc
tham chi doanh thu theo qudc gia. Tuy nhién,
cling tdn tai nhiéu dir liéu, ma su tri hodn cap
nhat ching vao cac KNT ¢6 thé din dén cac hau
qua nghiém trong. Chang han, tri hoan trong
vige ¢6 dinh su thay dbi cta s6 du tai khoan
ngan hang cua c6 thé cho phép khach hang rat
tir tai khoan s6 tién 16n hon s6 dur thuc té.

Céc vi du trén day cho thiy su can thiét

cua viéc phan tich di liéu dé dua ra co ché cap
nhét cac KNT. KNT khéng chi mang lai lgi ich,
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ma nd con gy ra mot sb tac hai 1a chi phi tai
nguyén dé duy tri no. S6 luong KNT trong hé
thong c¢6 thé bi giéi han dua trén chi phi tong
thé dé duy tri cac KNT trong hé thong, chang
han, chi phi vé o ctimg, bo nho, thoi gian CPU.
Danh sach va s6 lugng cac truy van duge tao
KNT s& giam dang ké néu chung ta phan tich h¢
thdng thoéng tin va nhom céc truy van [7] nham
tao ra cac KNT, ma mdi KNT duoc st dung dé
tra 10i nhiéu truy vin khac nhau [8-9]. Ngoai
ra, danh sach d6 c6 thé s& dugc diéu chinh vi sb
luong cap nhat KNT giam. T ddy xuat hién
kha ning tao KNT cho nhiéu truy van khac.
Dic biét, tri hodn cac cap nhat KNT c6 thé giup
giam tai hé thong trong cac giai doan cao diém
tai [7]. Thong qua cic diém d6, co ché cap nhat
khong ddng bo c¢6 thé cho phép nang cao rd rét
ning suét tong thé cta hé thong.

Chang han, dir liéu ma KNT 01 sir dung
thay d6i n (n > 1) lan trong mot khoang thoi
gian nao d6. C6 ba truong hop co thé xay ra. A)
Néu KNT 01 duoc sir dung thuong xuyén sau
mdi thay d6i, thi cap nhat dong bd KNT 01 sau
mdi thay doi mang lai loi ich tuyét ddi 1a diéu
hién nhién. B) Néu KNT 01 chi duogc sir dung
sau 1an thay dbi thir n va sau mot thoi gian it tai
cua hé théng, thi cap nhat khong déng bd vao
thoi it tai d6 thuong c6 loi nhat. C) Boi vi, cap
nhat mot 1an cho n thay ddi khong phai bao gid
cling tot hon cap nhat n 1an. Néu c6 thé cap nhat
gia ting va cip nhat gia ting n lan tuong Ung
v6i n thay d6i dir liéu gbc c¢6 chi phi cao hon
mot 1an cdp nhat hoan toan hodc cap nhat gia
tang 1 1an cho n thay déi, thi thuc hién cap nhat
mdt 1an c6 loi hon, nguoc lai, cap nhat gia ting
n 1an co lgi hon. Trong truong hop cap nhat
mot 1an dugc Iya chon, thong thudng, néu co
kha nang cdp nhat gia tang thi cap nhat gia tang
cho n thay d6i doi hoi chi phi thip hon cap nhat
hoan toan va théng thuong no duoc st dung.
Nguoc lai, st dung cap nhat hoan toan. Néu
khong c6 kha ning cip nhit gia ting, d& thiy
cap nhit hoan toan n lan cho n lan thay doi dir
lidu gbc doi hoi chi phi gap n 1an so vai chi phi
mot 1an cap nhat hoan toan sau thay ddi tha n.
R& rang, khi d6 cép nhét khong d(‘Sng b mot
lan cho n thay dbi c6 loi tuyét dbi so véi cap
nhat dong bo n lan.

Tuy thudc vao su tri hoan cho phép trong

cap nhat dir li€u trong cac KNT, co thé phan
loai dir liéu theo 4 loai sau:
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a) Dir liéu doi hoi phai cap nhat KNT
khong cham tré khi c¢6 su thay doi.

b) Dit liéu cho phép tri hodn diéu chinh
KNT trong mdt gidi han thoi gian T; nao do khi
¢6 su thay doi.

c) Dir liéu doi hoi phai cap nhat KNT
vao nhimng thoi diém nhat dinh trong qua trinh
hoat dong cua hé théng. Chéng han, thoi diém
cip nhat c6 thé 1a tinh doanh thu trong ngiy vao
cubi ngay, thoi diém bat dau xép hoc bong cho
sinh vién, gio giai lao, gio nghi trua, cudi ngay
lam viéc, gio thay ca,...

d) Cac dir liéu duge xtr Iy boi cac ham
thong ké c6 thé cho phép khong tinh lai KNT
cho dén khi chua tich luy nhimg thay doi dén
mot téng t&1 han nao do.

3.2 Thuit toan xac dinh thoi diém thwce hién
cap nhat khéng dong bd

Co ché cap nhat khong déng bo tinh den
viéc phan tich dir liéu trén quan diém yéu cau
tinh thyuc tién ctia ching cho tung nguoi su
dung, ciing nhu thoi gian biéu hang ngay cua to
chire kinh té - xa hoi. Sau dy 1a cac budc cia
thuét toan don gian xac dinh thoi diém cap nhat
khong ddng bo cac KNT.

Gia sir ta co tdp hop cac truy van
Z ={Z, |i=12,..N}, véi

dién cho nhém truy van G;, N —

Z: — truy vin dai
i Y
tong s6 nhom.

Buée 1. Pbi voi mbi tap hop cac truy van
ZG {ZG | j=1,2,...N°} tao nén nhom G;
xac dinh c&c may tram lam viéc ciia ngudi
dung. Mdi truy van ZiG_ tuong tng voi mot tap

J
do cac truong

=1,2,..,NFJ_}. Trong do, N ¢

hop nao
R, ={F, I

bang

i — sO

truy van trong nhom Gi : NFJ_ — b truong chon

lya cda truy van Zi(_3 .
J

Bude 2. Bang cach diéu tra nguoi dung

cho mdi truong trong F U F xac dinh
j=1 J

khoang thoi gian cho phép tdi da Tif gitra thoi
|

diém thay d0i dir lidu va thoi diém cn phai cap

nhat thay doi d6 trong KNT. Goi né la khoang
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thoi gian cdp nhét truong (dir li€u). Khi do tap

hop céc khoang thoi gian cap nhét cac truong
Ng

cho nhom sé la—l— E_ HT::

Buéc 3. Tim gia tri nho nhit trong tap
hop TiJF xéc dinh ranh gi6i cao nhét ciia khoang
thoi gian cap nhat KNT T.0  =min(T:F).

min

Bude 4. Phan tich ché do 1am viée cua
cac nhan vién tai tram lam viéc va su dung
nhimng KNT cuy thé nham muc dich 1am rd cac
thoi gian nghi c6 thé trong cong viéc

R _ R _ r.e \ A
TR={T] |x_1,2,...NTiR}- Véi N, la so6

lwong cac gio nghi co thé.

Buée 5. Tim gia tri nho nhit trong tap
hop TR =min(TR).

min

Budc 6. Bang cich so sanh twong ung

va TR xdc dinh kha néng tri hoén cap
min

TF

m|n
nhat KNT cho dén cac thoi gian nghi trong
cong viéc.

Budce 7. Lap lai cac bude tur 1-6 cho tat
cd céc truy van trong tap hop Z. Bang cach
phan tich tat ca TE ={TF li=12,.N} va

min

R _
Toin ={T0 11=12,..
truy van Zum can cdp nhat KNT tai mdi thoi
gian nghi tha m.

N} dua ra tap hop cac

C6 thé cap nhat cac KNT véi cac truy
van chira cac ham théng ké theo mot ché do dic
biét. Thong thuong, mot vai sira doi dit liéu 1am
anh huong khong nhiéu vé luong ddi véi két
qua thong ké khi sb luong dir liéu duoc thdng
ké 16n. Vi thé, ton tai kha ning danh gia vung
cac gid tri c6 thé cua cac dir liéu duoc thong ké
va sy anh hudng co thé dén két qua truy vén tir
mot thay dbi dit liéu. Piéu d6 cho phép tri hodn
cap nhat KNT dén thoi diém dat duoc mot téng
t6i han cac thay doi ciia cac dir liéu dugc thong
ké. Co thé xac dinh téng d6 bang cach dém sb
cac thay ddi trong dit liéu gdc.

111 KET LUAN

Thong qua nghién ctru van dé, c6 thé két
luén:
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- Khad nang ng dung co ché cap nhat khong
ddng bo co thé dua trén co so trén thuc té co
céc bai toan ctia hé thong thong tin doi hoi phai
tinh dén chi mot phan trong sb cac thay ddi dir
lidu trong cac bang géc mot cach khong cham
tré. Tir ¢6 xuat hién kha nang tri hoan cap nhat
KNT.

- Cép nhat khong ddng bd cho phép giam sb
lugng cac cap nhat KNT Pac biét, tri hoan 9éc
cap nhat KNT c6 thé gitp gidm tai hé thong

trong cac giai doan cao diém tai. Thong qua cac
diém do, n6 cho phép nang cao ning suat tong
thé ctia hé thong thong tin.

- Bai viét phén tich vé cap nhat khong dong
b0 va dé nghi thuft todn xéc dinh cac thoi diem
cap nhat khong dong bd cac KNT. Vi yéu cau
cip nhat xuit phat tir nhu cau st dung KNT cua
nguoi ding, nén khong thé loai trir sy tham gia
cua ngudi st dung trong thuit todn don gian do
thong qua cac két qua diéu tra.

TAI LIEU THAM KHAO

1. SQL Server 2005 manual.
15/12/2008.

http://msdn.microsoft.com/en-us/library/ms191432 (SQL.90).aspx.

2. Eric Hanson and Contributors. Improving Performance with SQL Server 2005 Indexed Views.
http://www.microsoft.com/technet/prodtechnol/sgl/ 2005/impprfiv.mspx. 20/01/2009.

3. Oracle 11g manual.
statements_6002.htm. 17/01/2009.

http://download.oracle.com/docs/cd/B28359_01/server.

111/b28286/

4. Thomas Kyte; Expert one-on-one Oracle. Apress, 2003.

L.S. Colby, T. Griffin, L. Libkin,

I.S. Mumick, H. Trickey; Algorithms for deferred view

maintenance; ACM SIGMOD Record V. 25 Issue 2, 06/1996.

Nguyén Tran Quoc Vinh; Ung dung khung nhin thyc dé nang cao toc do thuc thi truy van; Tap
chi Khoa hoc va Cong nghé - Pai hoc Pa Nang, so6 1(30), 2009.

Quoc Vinh Nguyen Tran, A. B. Kungurtsev; The analysis of the information systems for applying
the materialized views // Meron ananu3a WHOOPMAIMOHHOW CHUCTEMbI [UIsi MPUMCHEHHS

MaTepUaIM30BaHHBIX MpecTaBieHnil. XomomwinbHa Texnika i1 Texnomorusa. Opeca, 2005. —
2(94). —tr. 102-105.

A. B. Kungurtsev, Quoc Vinh Nguyen Tran; The analysis of feasibility of applying the
materialized views in information systems // Ananu3 Bo3moxuoctu npumenerust MIT B UC. Tp.
Opnecck. monmurexH. ya—Ta. Oneca, 2003. — 2(20). —tr. 102-106.

A. B. Kungurtsev, Quoc Vinh Nguyen Tran; Data extraction from materialized views in
information systems // V3BnedyeHne IaHHBIX W3 MAaTEpUATM30BAHHBIX NPEICTABICHUN B
nHOopMaMOHHBIX cuctemax. Tp. Onecck. nonutexH. ya—Ta. Ozneca, 2005. — 1(23). — tr. 82-87.

Dia chi lién hé:

Nguyén Tran Quéc Vinh - Tel: 0914.780.898, Email: ntquocvinh@gmail.com
Trudng Pai hoc Kinh té, Pai hoc Pa Nang

33



