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ABSTRACT

Data warehouse systems provide a unified and embraceable view of the company’s precious
information assets to underpin business management. Nevertheless, the size of data warehouse and
the complexity of query are two main factors impacting to user’s query performance. Since data
warehouse tends to be very large and to grow overtime, retrieving the query results from data
warehouse is able to be very time-consuming. One of the effective approaches to improve user’s
query performance is view materialization technique.
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TOM TAT

Hé thong nha kho dir lieu cung cdp mét tam nhin bao quat va hop nhat vé tai san théng tin quy gid
clia céng ty dé lam nén tang trong viéc quan ly kinh doanh. Tuy nhién, kich c&' cua nha kho dit ligu
va do phirc tap cua cau truy van la 2 yéu t6 chinh lam danh huong dén thoi gian thi hanh truy van
cuia ngueoi sir dung hé thong nha kho div liéu. Vi nha kho dir liéu ‘thuong co xu huong lon rdt nhanh
theo thoi gian, cho nén viéc lay két ' qua tir nha kho di liéu ¢6 thé mat rat nhiéu thoi gian. Mot trong
nhitng hwdng tiép cdn hiéu qua dé cdi tién thoi gian thi hanh truy van ciia ngueoi sir dung hé thong
nha kho dir liéu la ky thudt “ue liéu hoa khung nhin” (view materialization).

Twr khoa: Nha kho dir liéu, khung nhin, tw liéu hoa, truy vin

1 PAT VAN PE

Hién nay, cé nhiéu ky thuat dé tang tdc do truy van trén mot co s& dir liéu 16m,
chang han nhu k§y thuat chi muc dnh xa nhi phdn (bit-mapped index) hay chi muc
lién két (join index). Mot trong nhiing k¥ thuat thong dung va dic biét hiéu qua
trong hé thong nha kho dit liéu 13 e liéu héa khung nhin (view materialization).

Khung nhin (view) 12 mot bang biéu 4o chira két qua ctia mét cau truy van. Khung
nhin dugc tu liéu héa (materialized view) la khung nhin dugc tinh toan trudc va
dugc luu trit trong co s¢ dir liéu (CSDL) nhu 1a bang gian lugc (summary table).
Thuc té cho théy, néu nguoi st dung truy van dit liéu truc tiép to bang su kién
(fact table) thi thoi gian thi hanh truy van 1a rat chdm, vi no phéi dua trén mot nii
dir liéu khong 16 ctia bdng sur kién. Do do, hudng tiép can dé giai quyét van dé nay
1a tao ra cac khung nhin dua trén nhu cau thuong xuyén cua nguoi sir dung dé luu
trit dudi dang bang gian luge. Khi d6, ngudi sit dung cé thé truy van trén cac bang

1 Bd Mén Tin Hoc, Khoa Khoa Hoc, Dai Hoc Cin Tho .
2 Khoa Cong nghé Thong Tin va Truyén Thong, Pai Hoc Can Tho

75



Tap chi Khoa hoc 2007:8 75 - 84 Truong Pai hoc Can Tho

gian lugc thay vi trén bang sy kién. Ky thuat nay lam giam thoi gian thi hanh truy
van hang trim, ngan 1an so véi viéc truy vén truc tiép trén bdng su kién.

2 NOI DUNG NGHIEN CUU

2.1 Khdi dix liéu

Céc nha quan 1y kinh doanh thuong c6 khuynh hudng suy nghi theo “nhiéu chiéu”
(multidimensionally), chdng han ho ¢6 khuynh huéng mé ta viéc kinh doanh nhu
“chtng t6i kinh doanh céc sdn phdm & nhiéu cira hang khac nhau, va ching toi
danh gid hi€u qua kinh doanh theo tirng giai doan thoi gian”. Suy nghi mét cach
truc gidc, viéc kinh doanh dugc xem nhu 1a mot khéi dit liéu, v6i cac nhan trén
mdi canh cta khdi (xem Hinh 1). V&i mo ta kinh doanh & trén, cac canh cta khoi
|a San phdm, Cira hang, va Thoi gian. Hau hét moi ngudi déu cé thé nhanh chong
hiéu va tudng tuong rang cac 6 bén trong khdi 1a cac dg do hiéu qua kinh doanh
hay dé do loi ich (measure of interest) ma duoc két hop gitta cac gia tri San phdm,
Cuea hang va Thoi gian.

Mot khéi dit lidu (data cube) vé& co ban 1a c6
thé c6 nhiéu chiéu (multi-dimension). Nhiing
canh cua khéi dugc goi 1a cac chiéu Thoi gian (T)/
(dimension), d6 la cac mat hodc cac thuc thé
ung voi nhitng khia canh ma céc nha quan ly
kinh doanh mudn ghi nhan. Mdi chiéu c6 thé
két hop v6i mot bang chiéu (dimension table) |San pham (S
nham mé ta cho chiéu d6. Vi du, bang chiéu
San phdm c6 thé c6 nhitng thudc tinh nhu
Ma_SP, Ten_SP, va Loai_SP ma c6 thé duoc Hinh 1: Khoi dir li¢u
chi ra boi cac nha phan tich dir li¢u.

Ctra hang (C)

Hon nita, mot khéi dir liéu trong kho dit liéu phan 16n dugc xay dung dé do hiéu
qua kinh doanh ciia cong ty. Do d6 mot mo hinh dir lidu da chiéu dac thu duoc to
chirc xung quanh mjt chu dé ma dugc thé hién boi mot bang sw kién cia nhiéu do
do s6 hoc (la cac dbi tuong cua phén tich). Vi du, mot bang su kién co thé chtra
téng s6 mdt hang bdn ra, tong tién bdn hang,... vv. Mbi d6 do s hoc phu thude
vao mot tp cac chidu cung cap ngit canh cho do do d6. Vi thé, cac chiéu két hop
v6i nhau duge xem nhu xac dinh duy nhat d6 do, 1a mot gié tri trong khong gian da
chiéu. Vi du nhu mot két hop cta San pham, Cira hang, va Thoi gian 1a mot do do
duy nhét so véi cac két hop khac. Vi vay, néu mdi chiéu chira nhiéu muc triru
tuong, thi dir liéu c6 thé dugc xem tir nhiéu khung nhin linh dong khac nhau.

Xét luge dd co sé dit liéu hinh sao (star schema) c6 3 bdng chiéu 13 “San pham,
Cira hang, va Thoi gian” va mot bang sy kién chira 46 do loi ich la “Téng tién ban
hang”. Khi d6, 6 c6 dia chi (S,C,T) sé& luu trit tong tién ban hang ctia san pham S, &
ctra hang C, trong thoi gian T (xem Hinh 1). Néu ta thém vao mdi bdng chiéu mot
gia tri “ALL”, thi 6 co6 dia chi (S,ALL,T) s€ luu trir téng tién ban hang cua san
pham S, trong thoi gian T. Hay noi cach khac, trong truong hop nay chung ta
mudn biét tong tién ban hang ctia san pham S, & tat ca cc cira hang, trong thoi
gian T. Ta goi 6 ma dia chi ctia n6 c6 chira “ALL” 1a 6 phu thudc (dependent cell),
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vi gié tri ciia 6 ny c6 thé dugce tinh toan tir nhitng 6 khac trong khdi dir liéu. Mot 6
ma dia chi cua n6 khong chtra “ALL” goi 1a 6 doc 1ap (independent cell) va khi do
gia tri ctia n6 khong thé tinh toan dwogc tir nhitng 6 khac. Thong thudng, trong mot
khdi dir liéu ¢ khoang 70% 6 phu thude (A. Eteleeb, 2005).

Khdi dix liéu thuong dugc luu trit & 2 dang: (1) hé co s¢ dir liéu quan hé (relational
database system), (2) hé co s¢ dit liéu da chiéu (multi-dimensional database
system). Trong bai viét ndy, chung toi gia st rang khoi dit liéu duge luu trix trong
hé co s¢ dir 1iéu quan hé va khi d6 mot 6 trong khdi dit liéu duge xem nhu 1a mot
khung nhin dugc tu liéu hoa (materialize). Hay ndi cach khac, khung nhin v (bén
dué6i) duoc hiéu nhu 13 6 ¢6 dia chi (S,ALL,T) véi d6 do loi ich 1a Tong_Tien.

v: “Select SanPham_ID, ThoiGian_ID,Sum(Thanh_Tien) as Tong_Tien
From Fact_Table Group by SanPham_ID, ThoiGian ID”

Vi khung nhin cua tap céc 6 khac nhau la chi khac nhau & cac thudc tinh cia ménh
dé Group-By, do d6 chiing ta sir dung cac thudc tinh & ménh dé Group-By dé nhan
dang mdt khung nhin duy nhét. Do d6, viéc chon tap cac 6 trong CSDL da chiéu
dé tu liéu hoa sé twong duong véi viée chon tap cac khung nhin trong CSDL quan
hé dé tu liéu hoéa. Trong cac phan sau cila bai viét nay, chung t6i s& sir dung thuat
ngir “tap khung nhin” (set of views) thay vi “tap 6 trong CSDL da chiéu”.

Viéc chon ra cac khung nhin dé tu liéu hoa 13 mét quyét dinh quan trong trong qué

trinh thiét ké hé thong nha kho dir lidu. Nhitng quyét dinh nay thuong 14 phuc tap

va kho, vi chiing ta phai can nhic cac yéu td khac nhau dé dat dugc su két hop tot

nhit giita thoi gian thi hanh truy vén, chi phi luu trit va bao quan. C6 3 hudng tiép

can lién quan dén van dé nay:

- Tu li¢u hoa tat ca cac khung nhin. Huong tiép can nay 13 toi wu vé thoi gian thi
hanh truy van, nhung phai tra gia 16n vé chi phi luu trir va bao quan

~ Khéng tu liéu héa khung nhin nao ca. Hudng tiép can nay la t6i vu vé chi phi
Iy trir va bao quan, nhung phai tra gia 16n vé thoi gian thi hanh truy vén, vi tat
cd c4c truy van cta ngudi st dung phai duoc tinh toan tir bang su kién.

- Chi tu liéu hoéa cac khung nhin hiru ich (nguoi st dung thuong xuyén dung).
Chung ti cho ring hudng tiép can nay hiru hiéu hon 2 hudng tiép can dau, vi
n6 giam chi phi luu trir va bao quan cac khung nhin nhung van c6 thé dam bao
thoi gian thi hanh truy van & mirc do chap nhan duoc (mic du khong toi wu).
Do d6, trong bai viét ching t6i chi quan tim dén huéng nay.

2.2 Minh hoa

Dé minh hoa cic van dé lién quan, chung t6i st dung co sé dit liéu FoodMart’, véi
mot bang sy kién la Sales_fact va bon bang chiéu la Product, Store, Customer, va
Time. Véi bon bdang chiéu, thi s& c6 mot tap gom 2* khung nhin khac nhau duoc
liét ké trong Bang 1 va bi€u do ludi cua nd duogc thé hién nhu Hinh 2.

Nhén xét: khung nhin & cip d6 thap hon c6 thé duoc tinh toan dua vao khung nhin

& cap do cao hon (vi du khung nhin PSC co thé duogc tinh toan tir khung nhin
PSCT). Khung nhin ¢ cap do cao nhat (PSCT), goi 1a top view, dugc tinh toan tur

7 Tap doan FoodMart gom nhiéu ctra hang (siéu thi) kinh doanh tap héa & My, Mexico, va Cannada
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bang sir kién. Gia sir dé tinh “tong tién cta ting sdn phdam duoc ban ra theo ting
cira hang va theo tirng khach hang”, néu st dung khung nhin PSC thi phai duyét
qua 160.000 dong. Trong khi d6 néu sir dung khung nhin PSCT thi ciing chi duyét
qua khoang 160.000 dong. Mat khac, khung nhin PSC c6 thé tinh todn duogc tir
khung nhin PSCT. Do d6, néu chung ta chon khung nhin PSC dé tu liéu héa thi
hoan toan khong c6 lgi. Tuong tu, néu ta chon khung nhin PST dé tu liéu hoa thi
cling hoan toan khong c6 loi. Tir d6 co thé thdy rang, viéc chon khung nhin nao dé

tur liéu hoa 13 rat quan trong.

Bang 1: Tap khung nhin vé6i 4 bang chiéu Product, Customer, Store, Time

View Cac thudc tinh trén S6 dong tra View Céac thudc tinh trén SO dong tra
ménh dé Group-By vé ciia view ménh dé Group-By  vé ciia view
=) =)
1 Product, Store, Customer, 160.000
Time 9 Store, Customer 9.000
2 Product, Store, Customer 160.00010 Store, Time 1.500
3 Product, Store, Time 160.00011 Customer, Time 35.000
4 Product, Customer, Time 35.00012 Product 1.500
5 Store, Customer, Time 35.00013 Store 24
6 Product, Store 35.00014 Customer 8.000
7 Product, Customer 160.00015 Time 300
8 Product, Time 135.00016 None 1

- S: Store

-T: Time

- Moi nut dai dién
cho 1 view.
- P: Product

- C: Customer

“None” cé nghia la khéng cé thudc tinh ndo trén ménh dé Group-By.

Hinh 2: Biéu dd lwéi biéu dién quan hé phu thudc trén tip khung nhin cia 4 bing chiéu

2.3 Quan hé phu thudc va biéu do luéi

2.3.1 Quan hé phu thuoc trén tap khung nhin

Chung ta co thé tong quat hoa biéu d¢6 & Hinh 2 nhu sau:
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Xeét 2 khung nhin v1 va v, ta n6i vi phu thudc v2 ( ki hiéu vi < Vv2) khi va chi khi vi
c6 thé tinh toan duoc tir v2. Vi du nhu (Product, Customer) < (Product, Customer,
Time). Mot cach tuong ty, ta no1 vi khong phu thudc vz (ki hiéu vi £ Vv2) khi va chi
khi v1 khong thé tinh toan duoc tir v2. Hai khung nhin vi va v2 duoc xem nhu 1a
mot (ki hiéu vi= v2) khi va chi khivi < vavave < vi.

Khi d6, quan hé < 13 mot quan hé phu thudc cé thir tir timg phan. Ki hiéu biéu d6
ludi L trén quan hé phu thudéc < 1a (L, =<). Khi d6, ta c6 cac dinh nghia sau:

T4 tién cua khung nhin v trén (L, <): Ancestor(v) = { vi| v < vi }

Con chau cta khung nhin v trén (L, <): Descendant(v) = { vi|vi < v}

Cha cua khung nhin v trén (L,<): Parent(v) = { vi| v < Vi, BVj, V <Vj, Vj < Vi }

Biéu d6 1udi 12 mot d6 thi vo huéng ma mdi nut 1a 1 khung nhin va c6 canh tir nit
vi dén nut vj, vai Parent (vi)= v;.
2.3.2 Quan hé phu thudc trén bang chiéu

Trén thuc té, cac bdng chiéu (dimension table) bao gdm nhiéu hon mot thudc tinh
va duoc to chirc theo thir bac (hierarchy). Do d6, trén mdi bdng chiéu ciing s& c6
cac quan hé phu thudc trén tap thudc tinh cua n6. Hinh 3 minh hoa biéu d6 ludi
cua bdng chiéu Time véi 4 thudc tinh day, week, month, va year.

@ (year) = (month) =
W
(week) = (day)
@ @ (month) % (week)
@ (year) £ (week)

Hinh 3: Biéu @0 lwéi biéu dién quan hé phu thudc trén tip thudc tinh cia bdng chiéu Time
2.3.3 Biéu do luci

Goi aj la mdt thude tinh trén bang chiéu tht i. Khi d6 quan h¢ phu thuoc giira cac
khung nhin trén do thi ludi dugc dinh nghia nhu sau:

(az, a2, ...an) < (by, ba, .. bn) véi ai < bi, i=1..n

ceey

Biéu d6 ludi (lattice diagram) cia CSDL FoodMart v6i mot bdng sw kién
Sales_fact va hai bdang chiéu Product va Customer, dugc biéu dién nhu Hinh 4.

Dua vao biéu dd 1uéi ta co thé biét dugce nhirng khung nhin nao can phai duoc tu
liéu héa trudc va nhitg khung nhin ndo nén tu liéu hoa sau. Néu ta sir dung céc
khung nhin da dugc tu liéu hoa trudc d6 dé tao ra cac khung nhin khéc, thi thoi
gian de tim tap khung nhin s& giam déng ké. Bleu d6 luéi gitip ching ta hinh dung
duogc cdu tric thir bac (hierarchy) cta viée truy van trén cac bdng chiéu. Trong cac
cong cu khai thac kho dir liéu, thao tac drill-down (giam mic do triru tugng) dugc
hiéu 1a “truot tir nat phia dudi lén nit bén trén trong dd thi lu6i”, thao tac roll-up
(ting mirc d triru twong) duoc hiéu nhu “truot tir nut bén trén xubng nut phia dudi
trong do thi luéi”.
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Bdng chiéu Customer

Customer (c)

Cou

City (y)

ntry (n)

None

Bdng chiéu Product

Product (p)

/

None

Hinh 4: Biéu @6 lwéi voi 1 bang sw kién Sales_fact va 2 bang chiéu Product va Customer

2.4 Thir nghiém giai thuit Greedy

Trong phan nay, chiing t6i tim hiéu giai thuat Greedy dugc dé xuat boi (V. Harinarayan,
1996). Sau do, chung t61 lam thir nghiém gidi thuat trén CSDL FoodMart voi biéu do

ludi Hinh 4. Két qua thir nghiém duogc thé hién trén Bang 2 va Hinh 5.
Bang 2: Két qua thir nghiém ciia gisi thuat Greedy trén CSDL FoodMart

No. View Total Benefit Total No. View Total Benefit Total
space time space time
1 cp 160.908 3.218.160 3.218.160 11 ng 536.880  27.252 56.103
2 np 165.585 1.562.310 1.655.850 12 p 538.439  15.590 40.513
3 yg 170.063 469.290 1.186.560 13 yd 540.701  15.398 25.115
4 yb 180.024 452.841 733.719 14 vy 540.808 9.854 15.261
5 cg 268.710 216.666 517.053 15 g 540.853 4,542 10.719
6 ch 385.911 131.121 385.932 16 b 540.964 4.344 6.375
7 c 393.735 109.377 276.555 17 nd 541.030 534 5.841
8 yp 469.489 85.154 191.401 18 n 541.033 330 5.511
9 nb 469.822 57.768 133.633 19 d 541.055 178 5.333
10 «cd 536.745 50.278 83.355 20 none 541.056 110 5.223

Giai thich Bang 2:
No. (cot 1) 1a thu ty “trude — sau” theo quy trinh Iya chon khung nhin.
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View (cot 2) l1a cac khung nhin khac nhau, dugc phan biét bdi cac thudc tinh
trén ménh dé Group-By. Cac ki ty ¢, y, va n 1a tén tat cta cac thudc tinh
Customer (c), City (y), va Country (n) trong bang chiéu Customer. Cac ki tu p,
b, g, va d 1a tén tat cta cac thudc tinh Product (p), Brand (b), Category (g), va
Department (d) trong bdng chiéu Product (xem Hinh 4).
Pon vi tinh ciia cac yéu t6 total space, benefit, va total time 13 s dong cua céac
khung nhin.

Total space (cot 3) 1a tong khong gian luu trit (s6 dong) cia mot khung nhin.
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- Benefit (cot 4) 1a gia tr1 o1 ich cua khung nhin.

- Total time (cot 5) la tong thoi gian dé duyét qua s6 dong cua céc khung nhin.
Vi du nhu dé tim dugc khung nhin 3 (yg) thi mat mot chi phi thoi gian dé duyét
qua 1.186.560 dong.

601,000 3,500,000
501,000 3,000,000

g 401,000 2500000

A 568 2000000 &

E] 1,500,000 8

€ 201,000 000,000
HiToca 500,000

1,000 0

1 23 4567 8 91011121314151617181920
Number of Materialized Views

‘ —i&#— Total Space —&— Total Time“

Hinh 5: Do thi biéu dién két qua cia giai thuit Greedy trén CSDL FoodMart

Nhan xét: Poi voi vai khung nhin dau (5 khung nhin dau) giai thuat chon ra cac
khung nhin véi téng khong gian luu trit (total space) t6i thiéu va tong thoi gian
(total time) giam dang ké. Tuy nhién, sau 5 khung nhin dau thi téng thoi gian
khong dugce cai thién nhiéu, trong khi d6 tong khéng gian heu triv ting dang ké. Tur
d6 c6 thé thiy rang, ranh gi6i ctia viéc khi ndo nén dimg chon khung nhin. Hay noi
cach khac, néu chung ta chon tip S gébm 5 khung nhin dau dé tu liéu hoéa, thi chi
phi s& 1a t6i uu. (A. Eteleeb, 2005) da chi ra giai thuat Greedy mat nhiéu thoi gian
dé tim tap khung nhin, vi do phirc tap 16n - O(k.n?), v6i k 1a tong s6 khung nhin
dugc chon dé tu liéu hoéa va n 1 sé dinh trén biéu d6 luéi. Ching t6i dé xuat mot
giai thuat khac, goi 1a MVP (materialized views picker), véi muc tiéu l1a giam thoi
gian tim tap khung nhin.

2.5 Gidi thuat MVP

Giai thuat ma chung t6i dé xuét voi hudng tiép can heuristic dé tim tap khung nhin
theo thir ty ting dan cua khdng gian luu triv (space) ciia khung nhin. O day, khdng
gian luu trir cua khung nhin duoc hiéu 14 kich ¢& hay sé dong cua khung nhin.
Giai thuat duoc mo ta nhu sau:
S = {top view}; W = {tdt cd cdic khung nhin trén biéu do ludi);
While space > 0 Do
Begin
Chon khung nhin v #ir tdp W, sao cho space ciia V la nhé nhdt;
If (space > |v|) [and benefit > B,] Then
Begin
Space = space - |v|;
S=S u{v}; W=W-{v};
End ;
End,;
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~ S l1a tap khung nhin can tim;

- By la gia tri loi ich (benefit) ciia khung nhin v, dugc tinh bdi cong thirc:

- Bv = (Ntopview— Nv)*(Nchiidren + 1)/Ny

—  Nhopview 12 s6 dong ctia khung nhin & cip do cao nhit (top view).

~ Nyla s6 dong cuia khung nhin v.

~  Nehildren 13 56 dong ctia cac khung nhin con cta v trén biéu do luéi.

— Space 1 hing s6 rang budc dé giéi han tong s6 dong cua tit ca khung nhin.
— Benefit 13 hing sb rang budc dé gidi han gid tri loi ich cua ting khung nhin.
~ Diéu kién [and benefit > By] 14 tiiy chon.

Nhan xét:

Giai thuat MVP bat ddu tim khung nhin c6 kich ¢& nhé nhét va ting dan cho dén
khi dat t&1 gidi han nhét dinh. Cach tinh gia tri loi ich cua giai thuat MVP la don
gian hon so voi Greedy (V. Harinarayan, 1996). MVP c6 d¢ phtic tap O(n log n),
trong khi Greedy c6 do phuic tap 1a O(k.n?); vé6i k 1a sé luong khung nhin duoc
chon dé tu liéu héa va n 1a s6 dinh trén bicu do ludi. Gidi thudt MVP van c6 thé
dam bao hau hét cac yéu t6 nhu da duoc dé cap trong giai thuat Greedy. Tuy
nhién, Greedy hoat dong theo nguyén ly “gan nhu vét can theo chicu sau (A.
Eteleeb, 2005)”, trong khi MVP mang tinh chat heuristics, vi thé két qua cua
Greedy gan voi két qua toi vu hon MVP.

Pbi voi nhitng kho dit liéu 16n thi MVP sé& thich hop hon so v6i Greedy, vi thoi
gian tim tdp khung nhin nhanh hon nhiéu so v&i Greedy. Chiing t6i da lam thur
nghiém trén CSDL FoodMart v&i 4 bdng chiéu va 1 bdang su kién thi thoi gian tim
tap khung nhin 13 12 gidy.

3 KET QUA THU NGHIEM

Pé thir nghiém giai thuat MVP, ching toi da xay dung cong cu MVP (Hinh 6).
Chue nang chinh cua cong cu MVP 1a tim tap khung nhin thoa rang budc vé khong
gian luwu trir (space) va rang budc vé gia tri loi ich (benefit) tir mot luge d6 CSDL
hinh sao (star schema), roi sau d6 tao ra SQL script dé tu liéu hoa cac khung nhin.

3.1 Mo ta cong cu MVP

Trong sy thir nghiém nay, trén mdi bang chiéu chung t6i chi quan tim dén mot
thudc tinh ndo do6 cua no6. Vi du nhu khung nhin véi cac thudc tinh trén ménh dé
Group-By (Time, Store, Product, Customer) c6 thé hiéu nhu (Month, Store_Name,
Product_Name, Customer_Name). Hay n6i cach khac, cong cu MVP chua xem xét
dén sy phéan cap cua nhiéu thudc tinh trén cac bang chidu. Mot han ché khéc nira 13
cong cu MVP chi xtr Iy trén mot bang su kién. Hinh 6 mo ta dir li¢u vao (input) va
dir 1iéu ra (output) cia cong cu MVP.
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Materiaized view picker
Database selection I Materiglized views | | Datahase selection Materialized views I
Berefit table
Select dakabase IFcu:dMart2IZIDEI -l :@'l View name | Benefit | Tuples
oct £ o I L[ AAILAIL A 164 557 1
Seleck Fack table ISaes_Fact_2DDD vl _A”.StDrE,AlI,AII 13.711 74
|| Time AlLAILAI 1.026 320
T ) celoct " Tirne, Store AllLAl 485 1.320
r—Select Dimensions — —3elect agg operations — —
= aa R || A0 Product A1 209 1559
¥ Customer V' Surm || AllLStore All Customer 70 B.O51
¥ Product ™ Count | AILAILAILCustomer 40 7.824 B~
V¥ Store [ avg
Conskrainks i
¥ Time ™ Max Mo, Viewhame
) L. (Time,Store, Praduct, Cuskamer)
I Min Space  [120.000 2. (al,Product, Al
. 3. (Time,Store, All, Al
V¥ Benefic [100 SGL scripks For 4. Tirne, All, Al &1
materialized views | |5,  {all,Store, all, Al
6. Call, Al Al al

Hinh 6: Dir li€u vao va dir liéu ra ctia cong cu MVP
Dit liéu vao bao gom:
— Select database: chon mot CSDL tir mdt hé quan tri CSDL (RDBMS)
— Select fact table: chon mot bang su kién tit CSDL.
— Select dimensions: chon céc bang chiéu lién quan dén bdng su kién.
— Select operations: chon phép toan dé tinh dé do (measure) trén bang su kién.
~ Contraints: chon sy gi6i han vé 2 yéu t6 khdng gian lru trﬁ’,vfi loi ich cua cac
khung nhin. Nguoi quan tri CSDL (DBA) s€ can nhéc cac yéu t6 khac nhau dé
chon sy két hop tot nhat gitra 2 yéu t6 nay.
- Space: la hang sb rang budc khéng gian heu triv dé giéi han tong s6 dong cla
tat ca khung nhin dugc chon.
~ Benefit: 14 hiang sb rang budc loi ich (tuy chon) dé gidi han gia tri loi ich cla
tirng kKhung nhin.
Dit liéu ra bao gom:
— Benefit table: chira thong tin ctia tap khung nhin, bao gom : ‘
(i) Cot View name chira tén céc thugc tinh cua cac bang chiu trén ménh
dé Group-By cua khung nhin.
(i) Cot Benefit 1a gia tri lgi ich trong gi’éi thuat MVP.
(iii) Cot Tuples la khong gian luu trir (so dong) cua tirng khung nhin.
~ Nt l1énh Previews materialied views 1a dé xem tap khung nhin thoa rang budc
khong gian lwu trir va rang budc loi ich. C6 6 khung nhin thda ca hai rang budc
nay (xem Hinh 6).

~ Nut 1énh SQL script for materialed views dé tao ra cac cau 1énh SQL dé tu liéu
hoa cac khung nhin.

3.2 M6 hinh co sé dir liéu ctia cong cu MVP

Cong cu MVP c6 mot kho chira dir li¢u (repogitory) riéng biét. Siéu dfr liéu (metadata)
trong kho chira dir liéu s€ mo ta cac thong tin vé bang sy kién, bang chiéu, phép toan tap
hop, khung nhin (view hay element), va cac dir kién thong ké nhu s6 dong cua bang su
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kién, sO dong cta khung nhin, lgi ich cua khung nhin, ...vv. Hinh 7 m6 t4 m6 hinh CSDL
cua cong cu MVP.

FactTable Aggregate_Operation
FactTable_Name varchar(40) <pk> =& FactTable_Name varchar(40) <pkfk>
Tuples bigint Eunction_Name varchar(30) <pk>

? Element

Dimension — p| Element_Name varchar(60) <pk>
EFactTable_Name varchar(40) <pkfk> gzlnee(:tltted E:tgmt
Dimension_Name varchar(40) <pk> .

Tuples bigint

T I

Dimension_In_Element

Element_Parent
FactTable_Name varchar(40) <pkfki> -
Dimension_Name varchar(40) <pkfkl> Child_Element_Name  varchar(60) <pkfle>

Element Name varchar(60) <pkfio> Parent_Element_Name varchar(60) <pkfkl>

Hinh 7: M6 hinh co sé dir li€u ciia cong cu MVP

4 KET LUAN

Hé théng nha kho dir liéu da tr& thanh mot trong nhimng trong tdm chinh trong
“cong nghiép co s& dir liéu”. Nhiéu nghién ctru trong linh vuc ndy nham vao céac
van dé then chdt nhu da dang hoa thong tin, cai tién toc do xir Iy thong tin, ...vv.
Trong bai viét nay, chung toi dd trinh bay khai quat ky thuat fwr liu héa khung
nhin (view materialization). Thém vao d6 ching t6i di dé xuat giai thudt MVP dé
cai tién thoi gian tim tap khung nhin. Sau cung, ching toi da dua ra két qua thir
nghiém bang cach thiét ké va xay dung cong cu MVP dé tim tap khung nhin hiru
ich nham lam tang toc d6 xtr 1y hé thong nha kho dir liéu. Trong tuong lai, chiing
toi s€ tlep tuc cai tién giai thuat va cong cu MVP dé giai quyét t1ep cac van d¢é lién
quan dén nhiéu bdng sw kién (fact table) va su phan cdp cua nhiéu thudc tinh trén
bang chiéu (dimension table).
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