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PHAN MANH TREN GIA TRI LAP CUA CAC THUOC TiNH
TRONG CO SO DU LIEU QUAN HE

LE HUY THAP

Vién Cong nghé thong tin, Vién Khoa hoc va Céng nghé Viét Nam

Abstract. This paper presents a method of fragmentation of the given relational database, in
which there’s a number of attributes having the repeated values. The fragmentation is based on the
principle of the horizontal, vertical and mixed fragmentations. The received fragmentations include
the attributes having the repeated values and have the maximum size, then they are replaced by
some aliases. The original database may be rebuilt from the subfragmentations and the aliases. The
fragmentation of the given relational database by group of the repeated values of the attributes will
save the needed memory, increase the processing speed of data. This work has been applied in people’s
committee of Hatay province and its districts and precints.

Tém tat. Bai bdo gidi thiéu phirong phap phan manh co s& dit lidu quan hé da cho duwa vao su lip
lai cdc gid tri clia mot s6 thuoc tinh. Viéc phan ménh dira trén nguyén tic phan manh ngang, doc
va hon hop. Céc manh thu dugc chita cic thudc tinh cé gia tri lap va cé kich thuéc 1ém nhit, sau
dé, cdc manh ndy dugce thay bdi cic bi danh. Co s& dir liéu goc dwoc tai thiét lai tir cic manh con
va tlr cdc bi danh. Viéc phan manh co s& dit liéu quan hé bing cdch gom nhém cic gid tri lip cla
céc thuodc tinh sé tiét kiém dwoc dung lrong théng tin cin lwu lai trong bé nhé dong thoi lam ting
tdc d6 xit Iy dit lidu.

1. MO PAU

Quan hé trong CSDL 14 mot bang - ma tiéu dé cot cia bang chinh 14 thudc tinh, cdc hang
12 nhitng ban ghi. P& tranh di thuomg vé dir liéu, ngudi ta tim cach tach, gop cac luge do
quan hé va dwa vé cdc dang chuan INF, 2NF, 3NF, Boye-Codd,... Tuy nhién, trong thurc té,
céc quan hé da dwoc chuan héa nhung van cé mot s6 thudc tinh cé thé cé gia tri lap lai nhieu
Iin (df nhién khong phai 13 thudc tinh khéa). Ching ta c6 thé ding mot bi danh ndo d6 48
dai dién cho nhém céc bd cé cic thude tinh cé cdc gid tri lap lai A6, phan con lai sé tao ra
cdc manh con. Khi cap nhat ta chi can t4i thiét lai bdng ban dau tir cdc mdnh da phan ra
va tham chiéu dén bi danh da dit, bi danh 13 mang ma cdc phan tir dai dién cho cic gid tri
trong nhém va céc thudc tinh cia nhém. Piéu nay lam giam dung lwong thong tin can luu
lai trong b6 nhé va lam ting téc do x 1y dir liéu (doc, viét, truy van,...).

2. NOI DUNG

2.1. Khdi niém vé phan manh

Vi hé quén tri CSDL phan tdn, viéc phan tédn cdc tmg dung can thuc hién hai diéu: Phan



PHAN MANH TREN GIA TRI LAP CUA CAC THUOC TINH 87

manh va phan tdn CSDL va phan tan cac chwong trinh tmg dung chay trén hé quan tri CSDL
dé. Tuy nhién trong bai bdo nay ta chi xét dén viéc phan manh mot bang dir liéu.

Viéc phan ra mot quan hé thanh nhiéu manh, m6i manh dwgc xtir Iy nhw mot don vi, sé
cho phép thurc hién nhieu truy cap dong thoi. Ngoai ra viec phan manh cdc quan hé sé cho
phép thirc hién song song cc cau truy van bang cach chia né thanh mot tap cac cau van tin
hoat dong trén cdc manh. Viéc phan manh ciing lam ting kha nang hoat dong dong thoi trén
cdc manh, ditu dé 1am ting luu lwong hoat dong cia hé thong, tang toc do xir 1y.

Viéc phan manh ciing cé nhitng nhwoc diém cia né. Vi du cé thé xdy ra xung dot khi cé
nhiéu truy van xdy ra trén ciing mot manh hodc phai truy xuat dir liéu tir hon mot manh
roi n6i hodc hop ching lai, do d6 lam tang chi phi truy xuét,... khic phuc diéu nay 14 mot
trong nhitng muc tiéu cia ky thuit phan manh. Vi du thi hai cé lién quan dén viéc kiem
soat dit litu ngit nghia, dac biét 1a viéc kiém tra tinh toan ven. Vi phan manh nén céc thudc
tinh tham gia vao mot phu thuoc nao dé cé thé bi phan ra vio cdc manh khac nhau va dwoc
cap phét dén céc vi tri khac nhau. Trong trudmg hop nhuw vay, viéc kiém tra cic phu thudce
dé6 cing phadi duwgce luc tim dir liéu trén nhiéu vi tri khac nhau.

C6 ba cach phan manh co ban 1a: Phan manh ngang, phan manh doc va phan manh hon
hop (két hop gitta phan manh ngang va phan méanh doc).

2.1.1. Phdn mdnh ngang

Phan mdnh ngang chia mot quan hé thanh cdc nhém, céc bd va vi vy moéi manh 14 mot
quan hé con cia quan hé da cho. Cé hai loai phan méanh ngang: Phan mdnh ngang nguyén
thiy - d6 1a viéc phan manh mot quan hé dwa trén cdc ménh dé duoc dinh nghia trén quan
hé d6 va phan manh ngang dan xuat - 14 phan mdnh mot bang dwge quan hé (child) dya trén
cac ménh dé dwge dinh nghia trén bang quan hé (parent).

Phan manh ngang dugc thire hién dura trén cdc ménh dé hoi so cap, ménh dé hoi so cip
13 hoi cia cdc ménh dé don gidn.

Cho quan hé R(Key, A1, As, ..., Ay), trong d6 Key la tap thudc tinh khéa, A; la mot
thudc tinh khong khéa duge dinh nghia trén mot mién D; (j = 1,...,n) mot ménh dé don
gidn dwoc dinh nghia trén R ¢6 dang

UjiAjedjajzl,_n (1)

trong d6 0 € {=,#,<,<,>,2}, dj € D; = Dom(4;), j = 1,n. O day, ta sé chi xét

0 € {=,#}.

Gia thiét rang trong mot sd D; ¢6 céc gid tri ldp lai (tring nhau). Ky hiéu:

n, = Card,(R), @)
P={P,Ps,.., P},
trong d4, n, 1a lyc luong hang cia quan hé R, (1a s6 bo hién c6), P; 1a tap cdc ménh dé don
gidn trén thudc tinh A;, j =1,n.
bt 5 1a ménh dé don gidn trén thudc tinh j tdc dong lén gid tri thit ¢ cia thudc tinh
j. Vidu B2 : DanhHieu = “Huan Chwong”, titc 1a ménh dé dom gidn tac dong lén thuoc
tinh tht 2 ¢6 tén 1a DanhHieu véi quan hé bang véi gid tri tht 4 cda thudc tinh 1a “Huan
chuong”.
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Ky hiéu:

PJI = {ﬁljaﬁ2jaﬂ3ja } = {ﬂz]}v .7 = 1777”

P’ ky hiéu chuyén vi cia P.

Hay P = {5ij }n, xn 1 ma tran cap n, x n.

Nhir vay s6 ménh dé don gidn c6 thé cé trén quan hé R 1a m = n x n,.

Ky hiéu Q = {q1,42,---,qn} 14 tap céc tdp ménh dé hoi so cap trén R trong d6 g dwoc
tao ra nhu sau:

Goi K C {1,2,....,n}, v6i Card(K) = k, k=1,n. Dit:

G = NGy, Vi =T, (3)
JjEK
n |
Ntur vy ¢6 thé thily Card(Q) = 3 Cy,, trong 6 Cy, = k!(mm; B!

Khi ding ¢;;, dé phan manh ngang thi quan hé R sé duroc chia thanh cic manh ngang Hjy,
(gébm céc bo cliia R thda man cdc ménh dé hoi so cap gix). Vi thé néu cho biét bang quan hé
R, cdc manh ngang sé la H;pdwoc xdc dinh nhue sau:

H;, = opr(R), (4)

trong d6 Fj, 1a cac cong thire chon dwoc st dung dé dwgc manh Hji,. Thuc chit Fj, 13 mot
ménh dé hoi so cidp dang (3). Do d6 néu ky hiéu z; = Card(g;) thi s6 manh ngang sé la
zik- Nhu vay viéc phan manh ngang phu thuoc vao cdc ménh dé hoi so cidp. Va vi vay phai
xac dinh dwoc tap cdc ménh de don gidn sé dwoc st dung dé tao ra cidc ménh dé hoi so
cap. Trong khuon kho bai bo nay, ta chi xét 6 € {=,#}, do d6 cdc ménh dé don gidn trong
treong hop nay la:

Pj : Aj = dj. (5)

U'ng dung cac thuat toan COM_MIN va PHORIZONTAL dé phan manh ngang quan hé
da cho la hoan toan thuc hién dugc ([1)).
C6 thé coi viéc phan manh ngang twong ttng véi cau lénh SQL nhu sau:
SELECT *
FROM R
WHERE <Meénh dé hoi so cadp>
Ky hiéu * & day dé chi tat ca thuoc tinh clia quan hé R. <Ménh dé hoi so cAp> la diéu
kién tuyén chon cic bo gia tri cia R.
Ménh ngang thu duogc 1a tap cac bd thu dugce qua viéc thue hién cau SQL & trén.

2.1.2. Phdn mdnh doc

Phan manh doc mot quan hé R sinh ra cdc manh Vi, Va, ..., V;. Mdi mdnh con chita mot
tap con thudc tinh clda R va cd tap khéa Key cia R. C6 thé coi viéc phan manh doc twong
tng vai cau lenh SQL nhw sau:

SELECT <Tim thuoc tinh khong khéa ciia R>
FROM R (6)
WHERE True
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Khéc v4i phan ménh ngang diéu kién True & day 1a ménh dé logic cho phép chon ra céc
thudc tinh cia R c6 gid tri thoa man dieu kién nao dé. Vi du True 13 diéu kién dé chon ra
c4c thudc tinh cé do rong lém nhat bé nhat hay cdc thudce tinh yéu cau khéc, chang han, Null.

Céc manh doc thu dwoc cé dang Key UV, 1 =1,d.

Tuy nhién phwong phap tong quat dé phan manh doc 1 st dung ma tran lién két gitra
cdc thuoc tinh AA dé tim ra ma tran lién két tu CA théng qua thuat toan BEA ([1]) dé gom
tu cdc thudc tinh cé lien két cao lai véi nhau roi tach cic quan hé dua theo mai lién két cao
dé. Pé lam dwoc dieu nay thi kha phitc tap vi ching ta phai biét dwroc cic ing dung, s6 truy
xudt cda céc tng dung dé,... Dé don gidn va mang tinh chit tng dung, & day ching ta sé
gom céc thudc tinh A; cia quan hé R(Key, Ay, As, ..., A,) thda man ménh dé don gidn (5),
tic 1a pj : Aj = d; =constant va ménh dé (6) lai véi nhau dé ciing véi cdc thude tinh khéa
cla R tao ra mot manh (quan hé con). Hon thé nira néu viéc phan manh thuc hién duwogc thi
vGi quan hé con dwoc tao thanh chi can lwu cdc thudc tinh khéa va gid tri cia ching. Con
cdc thudc tinh khong khoéa va cc gid tri cia manh chi can luvu duéi dang bién nhé méng hai
chiéu. Vé&i phuong phap nay ching ta c6 thé tiét kiem dwgc dung lwgng bo nhé, thoi gian
doc, cap nhat va xit ly - titc la gidm chi phi.

2.1.8. Phan mdnh hon hop

Triromg hop khi phan manh két hop cd phan manh ngang va phan manh doc thi qui trinh
phan manh dwoc goi 1a phan manh hon hop. Phan mdnh hon hop thuong dwoc thuce hién
theo trinh tw phan manh ngang trudc sau dé phan manh doc hoac nguoc lai ([1]). Trong bai
bdo nay, ta sé chon theo cich thir nhat. C6 thé coi viéc phan manh hén hop twong ing véi
cac cau léenh SQL nhu sau:

SELECT *
FROM R
WHERE <Meénh dé hoi so cap>

Manh thu dwoc la tap cdc bd duge tach ra qua viéc thue hién cau SQL & trén chinh 1&
manh ngang. Ky hiéu manh ngang thu dwoc 14 H. Bay gio thuc hién phan manh doc tir cdc
manh ngang da c6, dung cau lénh SQL nhu sau:

SELECT <Tim thudc tinh khéng khéa cia H >

FROM H

WHERE True
Ky hiéu manh doc thu dwgc do cau lénh trén 1a Vi, va tap khda cia H 1a KeyH.
Ménh hon hop thu dwoc c6 dang KeyH U Vg va dwoce ky hiéu 1a HV .

2.1.4. Tdi thiét quan hé toan cuc
- T4i thiét mot quan hé toan cuc tir cic manh ngang dwoc thuc hién bang toin ti hop.
Titc 14 néu quan hé R dugc phan thanh cidc manh ngang Hi, Ho, ..., Hj, thi:
h
R=JH. ™
i=1

- T4i thiét mot quan hé toan cuc tir cAc manh doc dwoc thue bang todn tir néi V. Titc
13 néu quan hé R dwgc phan thanh cdc manh doc Vi, Vs, ..., V, thi:

R=V;_V;. (8)
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- T4i thiét mot quan hé toan cuc tir phan manh hon hop dwoc thue hién bang cich ding
toan tir noi dé noi cdc manh doc sau dé dung toan tir hop dé hop cdc manh ngang néu thi
tuw phan manh hon hop 14 phan manh ngang sau d6 méi phan manh doc hodc ding todn tir
hop d€ hop cdc manh ngang sau dé ding toan t& néi dé ndi cac manh doc néu thit tu phan
manh hoén hop 14 phan manh doc triéce sau dé6 méi phan manh ngang. Nhur vay cong viéc tai
thiét c6 thitr tu nguoc véi thit tr phan manh ngang va doc. Tic la:

R = UV(HV); hoic VU (VH); v6i Y(HV); va V(VH);. 9)

Thit tu thuwe hién phép todn tir phai sang trai, ngwoc v4i thit tu phan ménh.

Néu cdc manh (HV'); théa man diéu kién (HV);N(HV); — (HV);—(HV); hodc (HV);N
(HV); — (HV); — (HV); Vi, j thl viéc phan manh va téi thiét sé khong mat mat thong tin
(12]).

3. BAI TOAN PHAN MANH UNG DUNG
3.1. Bai todn phan manh tdi wu

Gid st viec phan manh hon hop quan hé R sé cho ra n manh HV;, m6i manh HV; sé cho

hé s6 loi ich 1a hv;. Goi cr; va ca; 1a chi phi d€ chi doc va d€ truy cap twong trng dén manh

HV; ([1]). Nhu vay cé thé dit van dé tim chién lwge phan manh hén hop tir quan hé da cho
R dé ¢6 cdc n manh HV; lam cho ham loi ich:

n
U= Z(hvi —cri — ca;) (10)
i=1
c6 gid tri 16n nhat.
Céc rang budc:

n
> " Size(HV); < C, C la kha ning hru trir
=1
n
Z Timegead(HV )i < Treads Treaq 12 thoi gian doc t6i da (11)
=1
n

> Timewrite(HV )i < Tuwrite; Turite 13 thoi gian ghi t6i da
=1

3.2. Bai todn phan manh @ng dung

Dé timg dung, ta sé khong gidi (10) - (11) vi phitc tap va kém hiéu qud, ma ta s& phan
manh quan hé R thanh cidc manh hon hop véi muc dich da néi & phan md dau, tirc 14 manh
hén hop chi gom cac thuoc tinh dwoc tuyén chon két hop lai véi nhau, mdi thuoc tinh chi
nhan gia tri hang va vé nguyén tic moéi thuoc tinh cia manh dwgc thay bdi mot dai lwong
hang thay cho cédc mién D cia thudc tinh d6. Truwéc hét tién hanh phan minh quan hé R
thanh cdc manh ngang c6 mot s6 thuoc tinh cé gia tri lip (cdc manh nay cé thé giao nhau).
Sau dé tap hop céc thude tinh cé gia tri lap lai véi nhau dé tao ra manh hon hop.

Viduy, cho quan hé R\ KeyR, Size(TenHuyen) = 20, Size(DanhHieu) = 15, Size(Muc)
= 10, Size(LyDoNhanDanhHieu) = 25, ...
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TenHuyen | DanhHieu Muc LyDoNhanDanhHieu | <Khong lap>
Thanh Oai | Huan chwong | Hang nhat | Chong My

Thanh Oai | Huy chwong Chéng My

Ba Vi Huan chuong | Hang nhit | Chéng Phap

Ba Vi Huan chwong | Hang nhat | Chéng My

Ba Vi Huan chwong | Hang hai | Chdéng Phép

Ba Vi Huan chwong | Hang nhat | Chéng My

Céc manh ngang c6 thé cé 1 (trong cidc mang sau chi gitt lai cac gia tri 1ip).

TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Thanh Oai
Thanh Oai
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Ba Vi
Ba Vi
Ba Vi
Ba Vi
TenHuyen | DanhHieu Muc | LyDoNhanDanhHieu
Huéan chwong
Huan chuwong
Huan chuwong
Huan chuwong
Huan chuwong
TenHuyen | DanhHieu | Muc LyDoNhanDanhHieu
Hang nhat
Hang nhat
Hang nhat
Hang nhat
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Chong My
Chong My
Chong My
Chéng My
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Chéng Phép
Choéng Phéap
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Choéng My
Chéng My
Chéng My
Chéng My
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TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Thanh Oai Chéng My
Thanh Oai Chéng My
TenHuyen | DanhHieu Muc
Ba Vi Huén chwong
Ba Vi Huén chwong
Ba Vi Huén chwong
Ba Vi Huan chwong
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Ba Vi Huan chwong | Hang nhat
Ba Vi Huan chwong | Hang nhat
Ba Vi Huan chwong | Hang nhat
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Ba Vi Huan chwong | Hang nhat | Chong My
Ba Vi Huan chwong | Hang nhit | Chéng My
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu

Huan chwong | Hang nhat
Huan chwong | Hang nhat
Huan chwong | Hang nhat

TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Huan chwong | Hang nhat | Chéng My
Huéan chwong | Hang nhat | Chong My

Dé viéc phan manh hiéu qua, mot s6 manh ngang sé khong dirgc tham gia vao phan manh
doc. Piéu nay dwoc thé hién béi Dinh 1y 1 sau day.
Ky hiéu
hv
Size(HV) = [Card(HV) — 2] _ Size(A;) (12)
j=1
trong d6, A;, j = 1, hv 1a céc thuoce tinh khong khoéa cia HV.
Card(HV) 1a s6 bd ¢6 trong manh HV.
Size(A;) la do rong cua thudc tinh A;.

Pinh ly 1. Phan mdnh hon hgp HV hiéu qud khi Size(HV) > 0 hay Card(HV') > 2.
hv
Chitng minh. Do Y~ Size(A;) > 0 nén Size(HV) > 0 khi Card(HV) > 2. Nhu vay manh
j=1
HYV c6 it nhat 3 bo. C6 thé ding mot mang hai chiéu hai hang va hv cot. Mot hang dé lwu
trir cac thudce tinh cda HV, hang con lai luu trir cac gid tri twong ting véi cdc thudce tinh cia
mot bo. Nhu vay, ching ta tiét kiém dwoc mot bo gid tri khong phai lru trit. [
Hé qua 1. Ky hiéu Card(5;;) la s6 bé thu dugc khi phan mdnh ngang véi ménh @é don gidn

Bij, @ = 1,n., j = 1,n thi khi phdn mdnh ching khong cin quan tam dén thudc tinh A; ma
Card(Bi;) < 2 Vi, nghia la cd thé logi @i Gt cd cdc ménh @é don gidn P; trong P ([2]).
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hai bo, vi vay cdc manh ngang & vi du trén con dwoc gitr lai la:

TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Ba Vi
Ba Vi
Ba Vi
Ba Vi
TenHuyen | DanhHieu Muc | LyDoNhanDanhHieu
Huan chuwong
Huan chuwong
Huéan chuwong
Huéan chwong
Huéan chwong
TenHuyen | DanhHieu | Muc LyDoNhanDanhHieu
Hang nhat
Hang nhat
Hang nhat
Hang nhat
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Chéng My
Chéng My
Chong My
Chong My
TenHuyen | DanhHieu | Muc | LyDoNhanDanhHieu
Choéng My
Chéng My
Chéng My
Chéng My
TenHuyen | DanhHieu Muc | LyDoNhanDanhHieu
Ba Vi Huén chwong
Ba Vi Huén chwong
Ba Vi Huan chwong
Ba Vi Huan chwong
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Ba Vi Huan chwong | Hang nhéit
Ba Vi Huan chwong | Hang nhéat
Ba Vi Huan chwong | Hang nhéat
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Huan chwong | Hang nhat
Huan chwong | Hang nhat
Huan chwong | Hang nhat
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Theo Pinh 1y 1 va Hé qua 1, thi ngay tir dau ta da cé thé loai di cdc manh ngang chi ¢6
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Tién hanh phan manh hon hop, chinh 14 phan manh doc, trong truomg hop nay 14 phan
manh doc cia cdc mdnh ngang con dwogc gitr lai trén (tirc 1a tach 14y cdc phan c6 chir & cdc
manh ngang trén).

Pinh 1y 2. Cdc mdnh hon hop nhin dvoc ti viéc phan mdnh doc cdc mdnh ngang cé s6
b6 lon hon hai, v&i cdc thudc tinh tham gia vao ménh dé héi so cap dé cé mdnh ngang cing
vdi cde bo cia manh ngang do.

Chitng minh.

Nhu ching ta da quy dinh viéc phan manh hon hop qua hai buéc: Dau tién phan manh
ngang, sau dé phan manh doc cdc manh ngang da nhan dwgc. S6 bo 16n hon 2 14 két qua
ctia Pinh 1y 1.

Con céc thude tinh ciia manh hon hop 13 céc thudce tinh tham gia vio ménh dé héi so cip
dé c¢6 manh ngang d6 cling véi cac bo cia ching.

Ap binh 1y 2 vao vi du trén ta c¢é cic manh hon hop sau:

TenHuyen ga?hHif;lo. Muc LyDoNhanDanhHieu
Ba Vi nan CIrons Hang nhat Chong My
————— | Huan chuwong ~ — =
Ba Vi - Hang nhat Chong My
————— | Huan chuwong ~ — =
Ba Vi - Hang nhat Chong My
Ba Vi Huan chwong |l &t [Chong My
L— | Huan chuwong e &Y
HV; HV, HV; HV,
TenH\uyen DaI}hHleu TenHuyen | DanhHieu Muc
Ba Vi Huéan chuwong — =
S — Ba Vi Huan chwong | Hang nhat
Ba Vi Huéan chwong ~ =
S — Ba Vi Huan chwong | Hang nhat
Ba Vi Huan cluong Ba Vi Huéan chwong | Hang nhat
Ba Vi Huéan chwong 6 e
HV; HVy
DanhHieu Muc
Huan chwong | Hang nhéit
Huan chwong | Hang nhat
Huan chwong | Hang nhat
HV;

Dinh 1y 3. Trong tdt cd cdc mdanh hon hop nhan dugc thi chon mdnh HV sao cho Size(HV)

l6m nhdt la hiéu qud nhdt.

Chitng minh.

Ap dung Pinh 1y 3 ta tinh kich thuée cia cdc manh hén hop & vi du trén theo cong thitc

hv
Size(HV) = [Card(HV) — 2] > Size(Ay),

=1

véi Size(TenHuyen) = 20, Size(DanhHieu) = 15, Size(Muc) = 10,
Size(LyDoNhanDanhHieu) = 25
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Size(HVy) = [4 — 2] x Size(TenHuyen) = 2 x 20 = 40

Size(HV) =[5 — 2] x Size(DanhHieu) = 3 x 15 = 45

Size(HV3) = [4 — 2] x Size(Muc) =2 x 10 = 20

Size(HVy) = [4 — 2] x Size(LyDoNhanDanHieu) = 2 x 25 = 50

Size(HVs) = [4 — 2] x (Size(TenHuyen) + Size(DanhHieu)) = 2 x (20 + 15) = 70
Size(HVg) = [3 — 2] x (Size(T'enHuyen) + Size(DanhHieu) + Size(Muc))

=204+154+10=45
Size(HV7) = [3 — 2] x (Size(DanhHieu) + Size(Muc)) = 15+ 10 = 25
Chon méanh HVjs vi Size(HVs ) = 70 lén nhét.
Ghi lai manh HVs bdi mot nhan.
Lam lai tir ddu v6i cdc manh:

Ry
TenHuyen | DanhHieu Muc LyDoNhanDanhHieu
Thanh Oai | Huan chwong | Hang nhat | Chong My
Thanh Oai | Huy chuong Chong My
Ry
Muc LyDoNhanDanhHieu
Hang nhat | Chong Phép
Hang nhat | Chong My [ ]
Hang hai | Chong Phép
Hang nhéat | Chéng My

3.3. Thuat toan
3.8.1. Mo td thudt todn

Trong quan hé R:
+ Khong xét dén cdc thudce tinh c¢d tat ca cdc gid tri lip nhd hon 3 (nhw vay cdc manh ngang
déu c6 s6 bo 16m hon hodc bang 3).
+ Khong xét dén cac thudc tinh cé mien gid tri 1a mot hiang (vi cé thé thay thuodc tinh dé
b&i mot dai lwong hang).
+ Tién hanh phan manh ngang.
+ Tién hanh phan manh doc cdc manh ngang da c6 dé dwoc cédc manh hon hop.
+ Tinh Size cho tat cd cdc manh nhan dwoc.
+ Chon manh c6 Size 16n nhat v ddnh diu bang nhan (mang hai chieu) HViax.
+ Phan manh bang CSDL géc dé dugc céc bang méi nhur sau:

R1 = R\{ Céc b6 tham gia vao manh c6 nhan HViay }.

Ry = { Manh ngang ding dé phan manh hén hop dé cé nhan H V. }\{ Céc thude cé
trong manh hon hop c6 nhan H V. }
+ Tién hanh phan manh lai tir dau ddi v6i Ry va Ry (Ttee la thay R bdi Ry, Ry va lip lai
thuat todn).

8.3.2. Thuat todn

Nhic lai mot s6 thong tin lién quan thuéit todn. Ky hiéu:
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n, = Card,(R) 1a lyc lwgng hang cia quan hé R (14 s6 bo hién ¢6), P = {Py, Ps, ..., P, },
trong d6 P; 1a tap cdc ménh dé don gidn trén thudc tinh A;, j =1, n. Cu thé P; 1a tap cdc
ménh deé so sanh bang. Tt & Pl ={Bij}, j = 1,n, trong d6 Bi; = dij € Dom(A;), P ky
hiéu chuyén vi cia P; hay P = {Bij}n, xn 12 ma tran cip n, x n.

Nhu vay s6 ménh dé don gidn c6 thé cé trén quan hé R 14 m = n, x n.

Ky hiéu Q = {q1,92, ..., gn} 12 tap cdc tdp ménh dé hoi so cap trén R trong dé g duoc
tao ra nhw sau:

Ung véi mdi s6 k, k = 1,n, goi tap K C {1,2,...,n} sao cho Card(K) = k. Dit:

k= A By, Vi.
qdik jEKIBU, 1

Nhr vy c6 thé thily Card(Q) — kgijl C* | trong d6 C* — kl(lek)'
Budce 1.
k=1, VB € qi
SELECT *
FROM R
WHERE f;;
Puoc manh ngang H;;.
Budc 2. Néu Vi, j, Card(H;;) < 2 dén Bude 7 (vi khéng c6 thudc tinh nao c¢é s6 céc gid tri
lap 16m hon 2). Nguoc lai dén Bude 3.
Buéc 8. Phan manh doc tir cdc manh ngang Hj; trén dé c6 cdc manh hén hop va tim manh
hon hop ma Size(HV}*) = max Size(HVj1). Ky hiéu HVipax = HVY*, max = Size(HVY).
Sang Budc 4.
Budc 4.
E=k+1
1=0
Sang Budc 5.
Bucoc 5.
1=14+1
SELECT *
FROM R
WHERE gy
Pugc manh ngang Hyy.
Néu Card(H;;) <= 2 dén Budce 6.
Nguoc lai, phan manh doc tir cdc ménh ngang Hjj, trén d€ c6 cdc manh hon hop va tim
mdnh hon hop ma Size(HV;}) = max(H V).
Néu max < Size(HV;)
max = Size(HV}};)
HVipax = HV
Sang Budc 6.
Budc 6.
Néu i < n, quay lai Buéc 5.
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Nguoc lai, néu k < n quay lai Budc 4
Nguoec lai, gdn nhan H V., va dat:
R; = R\{ Céc b6 tham gia vao manh c¢6 nhan H V.« }.
Ry = { Manh ngang ding dé phan manh hén hop dé c¢é nhan H V. {Céc thudc cé
trong manh hon hop c¢é nhan HViax}-
Thay R bdi Ry, lap lai Bude 1.
Thay R bdi Ra, lap lai Bude 1.

Budc 7. Cho ra cdc manh (néu c6). Két thic thuat todn.

Pinh Iy 4.
1) S6 mdnh hon hop c6 hodc khong cd, néu cé thi khong vuot qud int(Card(R) x n/3),
trong d6 n la sé thudc tinh khong khéa cia R.

2) Thudt todn két thic sau mot s6 hitu han budec.

Chitng minh.

1) R6 rang 13 manh hén hop nhd nhat 14 manh chi ¢6 mot thude tinh va mot gid tri.
Vi vay s6 manh hon hop nhiéu nhédt trong truong hop nay 1a (Card(R) x n. Nhung theo
binh 1y 1 thi cdc manh phai cé s6 bd 16n hon hoiic bang 3 méi cé hiéu qua. Vi viy s6 manh
nhiéu nhat ciing chi bang int(Card(R) x n/3).

2) biéu nay dugc suy ra tir 1). [ ]

4. KET LUAN

Viéc tiét kiem khong gian liru trit thong tin, rit ngan thoi gian truy nhap dir liu va cure
tiéu hod chi phi khi cap phat dir liéu 14 muc dich hang dau cia ngudi 1ap trinh va nguoi
st dung. Bai bdo nay gidi quyét van dé trén bang cich gom nhém va dung bi danh dé dai
dién cho nhém cac bo c6 cac thudce tinh cé cac gia tri lap lai.

Cong trinh da dwoc tng dung dé quan 1y cong téc lam béo cdo nhur: Bio cdo dot xuat,
Béo cdo dinh ky cda cdc huyén thi, s& nganh (Théng, Quy, 6 thing,...). Quan ly thi dua
khen thudng, ngudi ¢é cong cdch mangtrong tinh tai cdc thi xa, huyén va van phong UBND
tinh Ha Tay.

5. HUONG PHAT TRIEN

Nghién citu mé hinh cdp phat dé lam gidm chi phi, thoi gian xit 1y va khong gian luu
trir,... trén co s& cac manh hon da dwoc tao ra, nghia 13 ta cin nghién ciru mo hinh:
min(Total Cost)
Véi cac rang budc
Thoi gian xit 1y cidc cau truy van

Khong gian luu trix
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