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Phan manh doc

Pinh nghia

Muc dich

~

Ph&n manh doc quan hé R sinh ra cac manh R, R,, ...,
R,, sao cho moi manh chira mot tap con cac thudc tinh
cua quan hé R va khoa cua no.

-

Toi wu ?

A A i

\

J
Phan chia quan hé R thanh cadc manh nhd hon Ia dé\
cho nhiéu &ng dung cé thé thwe hién chi trén mot manh
tdi wu, gidm thiéu thdi gian thwe hién tng dung. Nang

cao hiéu nang xt ly dong thoi. )

.

M6t phan manh t6i wu la phan manh sinh ra mét lwoc
ddé phan manh cho phép giam tbi da thoi gian thwc thi
cac wwng dung chay trén phan manh dé

_J
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Phan manh doc

Purpose: Phén minh doc la chung ta gom nhitng
thuoc tinh thuong diwoc truy xuat chung véi nhau
vao 1 manh.

VD: Hinh bén

Purpose Vd: Xdc dinh cdc phan manh R1, R2, cdc
ttng dung c6 thé dugc thuc thi chi trén 1 phan
manh

AdvantageVD: Khi nhiéu ting dung st dung Rlva
nhiéu ttng dung st dung R2 & cadc site khdc nhau,
giam thiéu thoi gian thye hién trng dung. Nang cao
hi€u nang x& ly dong thoi.

Site 1 Site 2
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" Phan manh doc la chdng ta gom nhiing thudc tinh thudng
dugc truy xuat chung v@i nhau vao 1 manh.
Pé tién hanh phan manh doc chung ta can 1 sO thong tin
cé lién quan dén (tng dung( cac ciu truy van) va cac
thudc tinh cua quan hé can phan hoach:

- Ma trén st dung thudc tinh: biéu dién mai lién hé
giua cac cau truy van va cac thuoc tinh

- Ma tran luc hut AA: Do luc hut giira 2 thudc tinh
(Ai,Aj).

-Ma tran luc hut tu nhoém: da gom nhom cac thuoc
tinh lai v&i nhau (cac thudc tinh co6 sb do luc hdt gan bang
nhau thi dugc xép ké nhau)
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Split Approach phan manh doc
1. Matran st dung thuc tinh (A)

2. Thu duoc ma tran luc hu‘r thuoc tinh (AA) Tir ma tran A, tan s
truy cap cua moi truy van gk vao cap thuoc tinh (Ai A J)‘rren moi
site va tan s6 truy cap cua gk vao mdi site

3. Su dung thuat tu nhdm (BEA) dé nhém cdc thugc tinh xuét hien
cdng nhau dua vao ma tran luc hit thudc tinh. Thuat todn nay san
xuat ra ma tran luc hat tu nhom. (CA)

4. sir dung thuat todn Phdn manh doc tdch cdc thuoc tinh such that
set of attributes are accessed solely or for the most part by
distinct set of applications.

e —— — T ——— o — e



Ma tran gia tri sw dung thuoc tinh

d R(A,A,,..., A) quan hé toan cuc
0 Q={dy, Up.... G} tP cAc rng dung
d Ma tran gia tri str dung thudc tinh dinh nghia nhuw sau:

A= (use(q; | Aj ))m#n

1 Néu g,tham chiéu dén thuéc tinh A
use(qi,Aj) = { oF . j

O Ngworc lai

I=1.m va j=1..n

n=|Q va m=|Q|



Ma tran gia tri sw dung thuoc tinh

Al A2 | ... An
gl | Use(ql,Al) | Use(ql,A2) Use(ql,A )
A= | q2 | Use(g2,Al) | Use(g2,A2) Use(q2,A.)
q., | Use(q,,,Al) | Use(q,,,A2) Use(q,,,A,)




Vi du ma tran gia tri sw dung thuoc tinh

Quan hé: PROJ (PNO, PNAME, BUDGET, LOC)
Tap cac trng dung:
ql: Kinh phi cta dw an khi biét ma dw an
SELECT BUDGET FROM PROJ WHERE PNO = Value

g2: Tén va kinh phi cla tat cac dw an
SELECT PNAME, BUDGET FROM PROJ

g3: Tim tén cac dy an khi biét thanh pho
SELECT PNAME FROM PROJ WHERE LOC = Value

g4:Tong kinh phi ctia cac dw an tai méi thanh phd
SELECT SUM(BUDGET) FROM PROJ WHERE LOC = Value




Vi du ma tran gia tri sw dung thuoc tinh

Ky hiéu: A1=PNO, A2=PNAME, A3=BUDGET, A4=LOC

. SELECT A3 FROM PROJ WHERE Al= Value

SELECT A2, A3 FROM PROJ
SELECT A2 FROM PROJ WHERE A4 = Value

SELECT SUM(A3) FROM PROJ WHERE A4= Value

—

.I'q-] A"_I i'qj .qu

q, 1 0 1 0
— q- 0 1 1 0
A =
- 0 1 0 1
g L0 0 1 1




Trong so lwc hut
(Attribute Affinit Measure)

n

Q={d;, d,,-., An} t@p cac ng dung

Bang tan s6 tng dung trén cac site: S = {S,, S,,...,S}
Khi d6 AA = (aff( A, , A )y Ma tran lyc ht

aff( A, Ay): Trong s0 lc hit

aff (A, Aj)= > > refi (g )ace; (gy)

k[ (use(q, ,A)A(use(q, A, )] =1 VS

DO 0 D

Trong do:.
Q  ref(qy) 1& sO truy suat clia trén (A;A) cho gk tai vi tri S,

Q  acc(qg,) la tan so truy suat cla q, tai vi tri S,

10



Ma tran luwc hut AA(Attribute Affinity Matrix)

AA

Al A2 An
Al | aff(A1,Al1) | aff(A1,A2) aff(ALA.)
A2 | aff(A2,A1) | aff(A2,A2) aff(A2,A)
A | aff(A,Al) | aff(A_,A2) aff(A ,A )

11



aff (A, A) = > > ref (q,)-acc (q,)

\Vk, use(dy,A )=1 A use(qy,Aj)=1 Vs

)

1

Y
For each query g, that uses both A; and A, Popularity of such Ai-A; pair at
Popularity of . all sites
using A, and Relation R .
A, together Site m Site n
| Iy )

@
“

. /

ref(q,) - Number of accesses to attribute
(AA;) for each execution of ¢, a
site s

acc_(g,)Application-access
frequency of ¢, at site s,



Vi du ma tran luc hut AA

Q Giasw ref (q)=1chotatcaq,vas,

O Gia s tan sb cac ng dung trén cac Site 1a:

-

Sitel
acc, (d,)=15

acc,(d,)=5
acc,(d;)=25
acc,(0,)=3

Site2 Site3
acc,(d,)=20 accy(q,)=10

acc,(g,)=0  acc,(q,)=0
acc,(gs;)=25  accy(0;)=25
acc,(q,)=0 acc;(0,)=0

~

/
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Vi du ma tran luc hut AA

7 Sitel Site? Site3 )
accy(q,)=15 acc,(q,)=20 acc,(q,)=10

acc,(g,)=>  accy(gy)=0  acc,(q,)=0
acc,(0;)=25 acc,(g;)=25  accy(qz)=25

\ acc,(g,)=3  accy(q,)=0  accy(q,)=0 /
aff (A, A;) = > D ace, (q,) = acc, (g,) +acc, () + acc, (q,) = 45

k=1 1=1
A, A Az Ay A A A;s | Aq
& T1 o 1 0o A 45| 0 | 45 | 0
& | o 1 1 o A, 0| 8 | 5 |75
A= o o 1 o 1| AA=p 45 5 |53 | 3
@ Lo o 1 1 A, 0| 75| 3 | 78

14



Vi du ma tran luc hut AA

AA =

A, A | A | A
A, 45| 0 | 45 | O
A, O | 80 | 5 |75
A, 45| 5 | 53 | 3
A, O 75 | 3 | 78

15
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Ma tran luc hat tu nhom (CA)

7 SUr dung thuat tu nhdm (BEA) dé nhdm cac
thudc tinh xuat hién cung nhau dua vao ma
tran luc hut thuoc tinh AA.

r Thuat toan hoan vi cac hang va cac cot cua
ma tran AA, sao cho sb do luc hut chung
AM la I6n nhat

AM = Z Z (affinity of A, and A, with their neighbors)
]

—



Thuat toan ru nhom BEA (Bond Energy Algorithm)

Nhom cac thudc tinh cla quan hé toan cuc bang cach hoan vi
cac hang va cac cot cia ma tran AA, sao cho sd do hap dan
cont() la I&n nhat. Két qua sé la mdét ma tran tu hap dan CA
(Cluster Affinity). Thuat toan

*|nput: Ma tran AA
=Qutput: Ma tran quan hé phan cum CA

Budce 1. Khoi tao: Bat c6t 1 va 2 cua AA vao cbt 1&2 trong
CA.

Budre 2: Gid str ¢6 i cot da dwoc dat vao CA. Lay l1an lwot
mot trong (n-i) cot con lai cua AA, dat vao cot thtr (i+1) cua CA,
sao cho s6 do AM tai vj tri do 1a I&n nhat. Lap lai buwdc 2 cho
dén hét

Budre 3: Sap thi tw hang theo thiy tw cot 17



N S6 do dong goép-eua thudc tinh A, khi dat vao_A-va A, cont)

Pieu kién bién: Ao A Aj AL A Aj A Aj’ Ay
Xép A, vao vi tri ngoai cling bén trai: Thém cot A,
Xep A, vao vi tri ngoai cung bén phai: Thém cot A,

A~ AA+ N A N AA RAA WA 4% — N trann mMa 42801 liea bt 4l As Hinh
D I n
AM =YY aff(Ai.Aj)laff(AiAj_1)+aff(AiAjr)
=1 j=1
+aff(Aic1.Aj) +aff(Aip1.Aj)]

where
aff(Ao.Aj) =aff(Ai.Ao) =aff(Ans1.Aj) =af f(Ai.Apy1) =0

Q Vi ma tran AA d6i xtmg, nén khi tinh AM ta c6 thé giam chirc ning muc tiéu cia
AM gé n n
AM =)} aff(AiAj)laff(AiAj) +af f(AiAj)]

i=1 j=1
18



which can be rewritten as

=

n

AM =YY [af f(AiAj)af f(AiAj1) +aff(AiAj)af f(AiAj)]

i=1j=1

Y | Y arf(AiAj)aff(Ai,Aj1)+ ) aff(Ai.Aj)aff(AiAj1)
j=1 i—1

Let us define the bond between two attributes Ay and Ay as

'
bond(Ay.Ay) = Z aff(A;,Ax)aff(A;.Ay)
=1
Then AM can be written as

H
AM = E [bond(Aj,Aj 1) +bond(Aj,Aj1)]
=1
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ArAr .. A AI'A}‘ Aj_|_1 o Ap
o N, e’

AM' AM"

The global affinity measure for these attributes can be written as

AM, ;=AM +AM'
+bond(Aj_1,A;) + b{?f'.’{'f(AI‘:Aj) o+ b{}ﬂ.d(ﬂj Aj)+ f}ﬂﬂd(ﬂj.ﬂj+1 )

" AMue=AM'+AM"+
" bond(A.,A)+bond(A,A)+bond(A.,A)+bond(A., A)+bond(A;, A) ++bond(A;, A1)
=>Vay dong gbép cho AM chung khi dat A« vao gilra gilra A, Aj,

AMiew-AMoia= 2bond(A«. A+bond (A« A)-bond(ALA)
cont (Ai,zqkax‘qj) = AM,ey, _AMﬂfd
= 2bond(A;j,Ay) +2bond (A 1Aj) — 23’0”6"(‘4:’1*’4})

=>chon.vj tri d&€ d3t.A. d& AM max tucgng.-duagng vdi Cont (Ai,Ak,A) max>0




vd

cont(A,,A,A,) = 2[bond(A;, A7)+ bond(A,,A)— bond(A,,A3)]

bond(A,, A,) = aff(A1,Al)*aff(A1,A4)+
aff(A2,A1)*aff(A2,A4)+

aff(A4,AL)*aff(A4,A4) A1 551 o0 | 45 1 0
bond(A,, A;) =135 A2 ._0_ 8_0 _5 75
bond(A,, A,) = 11865 A3 45 5 53 1 3
bond(A,, A,) = 225 A4 | 0 |75 | 3 | 78

cont(A,, A, A,) =2* 135 + 2* 11865 — 2* 225 = 23550

21




Gia ma Thudat toan ru nhom BEA (Bond Energy

Algorithm 3.3: BEA Algorithm

Input: AA: attribute affinity matrix
Output: CA: clustered affinity matrix
begin
{initialize; remember that AA is an n X n matrix }
CA(e.1) < AA(e.1):
CA(e.2) <~ AA(e.2) :
index + 3 :
while index < n do {choose the “best” location for attribute AA;,gey }
for i from I to index — 1 by I do calculate cont(A;_1,Aindex Ai) :
calculate cont (Aindex—1-Aindex s Aindex+1) {boundary condition}
loc < placement given by maximum cont value ;
for j from index to loc by —1 do

| CA(e.j) < CA(e.j—1) {shuffle the two matrices}
CA (e, loc) < AA(e.index) :

 index — index+ 1
order the rows according to the relative ordering of columns

end

22



Vi du

Chép c6t 1 va cOt 2 ma tran AA vao ma tran CA
(1) CA(*,1)<AA(%,1)
(2) CA(*,2)<AA(%,2)

~ ~

Al A2 Al A2 A3 A4
Al | 45 0 Al | 45 0 45 0
CA= A2 | o | 80 AA= A2 | o |80 | 5 |75
A3 | 45 5 A3 | 45 5 53 3
A4 0 75 A4 0 75 3 78

23




Clustered Affinity Matrix
Step 2: Determine Location for A,

3 possible
positions AL Az A
for A
AO A1 A2 A3 A4 \ A5 AO Al AZ A3 A4 \ A5
A, (45 0 45 0 A, (45 0
A, |0 80 5 75 A, | 0 80
As; 145 5 53 3 As| 45 5
Az2l0 75 3 78 Az 0 75 )

Attribute Affinity Matrix (AA) Clustered Affinity Matrix (CA)



Vi du

index=3
While index < n do
index <4 {thoa mén}
Forifrom 1toindex—1by1do
Tinh cont(A, A 4o A)
i=1 thut tu (0-3-1): cont(A,A;A;) = 8820
i=2  thu tu (1-3-2): cont(A;,A;A,) =10150
End — for
Diéu kién bién, thir tu (2-3-4): cont(A,,A;,A,)= 1780
loc =2 th(r tu (1-3-2) cé cont =10150 I&n nhat
For j from index to Loc by — 1 do {xao tron hai ma tran}

CA(*, J) = AA(*IJ_]')
25



Vi du

CA

Al

A2

A3

A4

~=

Al A3 A2

45 | 45 | 0
0 5 80

45 | 53 5
0 3 75

Dat A; gitra A; va A,

AA

Al

A2

A3

A4

Al A2 A3 A4

45 0 45 | 0
0 80 5 |75

45 S 33 3
0 75 3 | 78

26




index=4
While index < n do
index <4 {thoa mén}
Forifrom 1toindex—1by1do
Tinh cont(A, A 4o A)
i=1 thu tu (0-4-1): cont(Ay,ALA) = 270
i=2  thu tu (1-4-2): cont(A;,A,A;) =-5208
i=3  th ty (2-4-3): cont(A;,ALA,) = 23698
End — for
biéu kién bién, thir ty (3-4-5): cont(A3,A, A )= 23730
loc =4 th& ty (3-4-5) c6 cont =23730 I&n nhat

27



CA

Al

A2

A3

A4

~

Al A3 A2 A4
45 | 45 | 0 | 0
0| 5 | 8 |75
45 | 53 | 5 | 3
0| 3 | 75 |78

bat A, bén phai A,

AA

Al

A2

A3

A4

Al A2 A3 A4

45 0 45 | 0
0 80 5 |75

45 S 33 3
0 75 3 | 78

28




CA

Al

A3

A2

A4

Al A3 A2 A4
45 | 45 | 0 | 0
45 | 53 | 5 | 3
0| 5 |8 |75
0| 3 |75 |78

Al
CA= A2
A3

A4

Al A3 A2 A4
45 | 45 | 0 | 0
0| 5 |8 |75
45 | 53 | 5 | 3
0| 3 |75 |78

29




Chuy Thudt toan tu nhom

d

Po do cau ndi gitka hai thude tinh dwoc tinh 1a tdng cla
tich 2 phan tlr cung hang cua hai cot. Vi ma tran AA doi
xtrng, co6 thé thwe hién twong tw theo hang.

Trong buédc khoi gan, cot 1 va 2 dwoc dat vao vi tri 1&2
trong CA, vi A2 c6 thé dat & bén trai hoac phai cia Al.

Néu A la thudc tinh tan trai trong ma tran CA, kiém tra
dong gop khi dat thudc tinh A, vao bén trai cua A, , khi do
bond (A, A,) = bond(A, A) =0,

Néu A 1a thudc tinh tan phai da dwoc dat trong ma tréan
CA va dang kiém tra dong gop khi dat thudc tinh A, vao

bén phai cua A, Khi do6 bond (A, A,,;) = bond(A, A,,;) =0.
30



Thudt toan phan manh doc

“Lam thé nao dé chia mét tap cac thudc tinh da
duoc phan cum{A,, A,, ..., A} thanh hai (hoac
nhiéu hon) tap {A;, A,, ..., A} va{A, ...,A}
sao cho khong c6 (hoic toi thiéu) tmg dung nao
truy cap ca hai (hoic nhiéu hon mot) tap




Thudat toan phan mdanh doc

Xét ma tran lwc hat tu nhom (tu lwc) CA
QO TA={A, A, ...,A }& gobc trai cao nhat goi la tap dinh (Top)
O BA={A,; A., ... A, } & goc phai thap nhat goi la tap day

(Bottom)
Tap dinh A Az A TAS Ao
TA :
TA I
\ :
I . |
1

32



Thudt toan phan manh doc

Ky hiéu

Q = {ql, q21 seey qn}

AQ(q;) ={A;| use(q, A)) = 1}
TQ={q; | AQ(q;) < TA}

BQ ={q; | AQ(q;) < BA}

O0Q=Q-{TQU BQj}

Y nghia
Tap cac wng dung.

Tap cac thudc tinh dwoc truy xuat
boi ing dung q,

Tap cac &ng dung chi truy xuat trén
cac thuoc tinh TA

Tap cac &ng dung chi truy xudt trén
cac thuoc tinh BA

Tap cac &ng dung truy xuat trén ca
BA va TA

33



Thudt toan phan manh doc

Ky hiéu Y nghia

Téng chi phi truy xuat cda tat ca cdc ing dung
CQ= E Eref- )acc ; (g L '
j(di)ace;(ai) trén tat ca cac vj tri
qeQ2VS,

CTO = ref (0.).acc.(q.) Tong so cac truy cap dén cac thuge tinh
Q q;QVZSJ: ;(G)-acc; (4) b&i cac rng dung chi truy cap TA

CBO = ref.(a.).acc.(q.) TONg so cac truy cap dén cac thudc tinh
0 q;Q%: ;(G)-acc; () b&i cac (rng dung chi truy cap BA

Tong sb cac truy cap dén cac thudc tinh
COQ= Y > ref (q)acc;(d) |, aio y cap -

on s b&i rng dung truy cap ca TA va BA

34



Thudt toan phan manh doc

Bai toan tdi wu héa phan manh chinh la bai toan xac dinh dinh
mot diém: 1<z<n saocho:

z = CTQ* CBQ — COQ? lal&n nhat

35



Gid ma Thudat toan phan mdanh doc

Aldgorithm 3.4: PARTITION Algorithm

Input: CA: clustered affinity matrix: R: relation: ref: attribute usage matrix:

acc: access frequency matrix

Output: F: set of fragments
hegsin

endc

{determine the z value for the first column }

{the subscripts in the cost equations indicate the split point }

calculate CT O, 1 ;

calculate CBE(}, | :

calculate COQY,, | -

best «— CT Qn_ 1 =*CBQ,_ | — (COQ, s

repeat

{determine the best partitioning }

fori fromn—2ro 1l by —1 do

calculate CT ()

calculate CE(;

calculate COY; -

z4+ CTQ+CBQ; —COQ7 ;

| if z == best then best «+— z {record the split point within shift }
call SHIFT{(CA)

until e more SHIFT is possible ;

reconstruct the matrix according to the shaft position ;

Ry +— 14 (R)UK ; { K 1s the set of primary key attributes of R}
R +— Iga(R)UK ;

F+ {R,.R2}




vdT hudt toan phan mdnh doc

Vitri1:

AQ(ql)={A1,A3} AQ(q2)={A2,A3}, AQ(q3)={A2,A4},
AQ(q4)={A3,A4}

TA={A} =>TQ ={q, | AQ(q;,) < TA}={},

BA ={A;, A,, A} =>BQ ={q; | AQ(q;) = BA}={q, a; q,}
0Q ={q; | AQ(q;) < TA}={ql}, AQ(q;) < BA}={}

cTQ =0;

Coe= Y, Yref(g)xace,(q)
CBQ = accl(qz) +acc, (g,) + acc; (q,) +

acc,(g3) +acc, (q3) +acc; (g;) +
acc, (q,) + acc, (q,) +acc; (q,) =83

CoQ = acc, (q,) +acc, (q,) + acc, (q,) =45
7 - CTO* cen — COQ2 =-2025

Site3

A A A A
% [ 1 0 1 0]
A=% 0 1 1 0
i 0o 1 0 1
9 L0 O 1 1
Al A3 A2 A4
AL | ac ‘ 45 ‘ 0 ‘ 0
CA=A3 | 45 /53 5 3
A2 | o S5 80 75
Ad 0 3 |75 78
Sitel Site2
acc,(g,)=15 acc,(q,)=20 accs(q,)=10
acc,(gp)=5  accy(gy)=0  accs(q,)=0

accy(qs)=25
acc,(q,)=3

acc,(q)=25
acc,(q,)=0

acc,(qs)=25
acc,(q,)=0



vdThudt toan phan mdanh doc

CA

Al

A2

A4

Al A3 A2 A4
45 45 | 0 |0
45 53 5 |3
o | 5 |[80]WEN
0 3 75 78
A A, A A
¢ [ 1 o 1 o]
9, 0 1 1 0
a 0 1 0 1
g9, L0 0 1 1

Vi tri 2:

TA={A; A;},TQ={q.},

BA = {Az, A4} ) BQ - {qS,}s

OQ ={a, q,}

CTQ, =acc,(q,) + acc, (q,) + acc, (g,) = 45
CBQ, = accy(q;) +acc, (g;) + accz (gs) = 75

COQ, = acc, (q,) + acc, (q,) + accs (g,) +

acc, (g,) + acc, (g,) + acc; (q,) =8
Z = CTQ* CBQ — COQ? = 3311

Sitel Site2 Site3
acc,(g,)=15 acc,(q,)=20 accs(q,)=10
acc,(gy)=5  accy(dq,)=0  accs(q,)=0
acc,(gz)=25 acc,(ds)=25 accy(qs;)=25
acc,(g,)=3  acc,(q,)=0 accs(g,)=0



Vd Thudt toan phan mdnh doc

Vi tri 3:
A1 A3 A2 A4 TA={A; As; A}, TQ =10, a4},
BA={A,} , BQ={},
Al 0 _
45 45 0 0Q = {4, 3
= A3 | 45 53 5 | 3 CTQ; =accy(q;) + acc, (q,) + acc; (d,)
a2 o 5 80|75 acc,(q,) +acc, (q,) +accs(qy) = S0
CBQ,= 0
Ad | 0 3 |75
ﬂ COQ; = acc, (q3) + acc, (gz) + accz (gs) +

acc, (q4) + acc, (q,) + accz (q,) = 78
Z = CTQ* CBQ — COQ? =- 6084

¢ 1 0 1 0O

¢ | o 1 1 o Sitel Site2 Site3

| 0 1 0o 1 acc,(d,)=15 accy(q,)=20 accs(q,)=10
acc,(0,)=5  accy(gp)=0  acc,(q,)=0

wlbo ootk accy(qy)=25 acc,(qy)=25  accy(gy)=25

acc,(g,)=3  acc,(q,)=0 accs(g,)=0



vdThudt toan phan mdanh doc

Vitril: Z = -2025

Vitri2: z = 3311

Vitri3: Z = -6084

Nhw vay vj tri 2 c¢6 chi phi 1a I&n nhat

Quan hé PROJ chia thanh 2 manh:

PROJ, {A;,A;} =PROJ, {PNO, BUDGET}
PROJ, {A,, A,, A,} = PROJ, {PNO, PNAME, LOC}

[y By Ny Ny N

40



vdThudt toan phan mdnh doc

PROJ
ol Vi swair Lo
Instrumentation 150000 Montreal
P2 Database Develop 135000 New York
P3 CAD/CAM 250000 New York
Maintenance 310000 Paris
PROJ1 / \ PROJ2
-_
150000 Instrumentation Montreal
P2 135000 P2 Database Develop New York
P3 250000 P3 CAD/CAM New York
P4 310000 P4 Maintenance Paris
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Bai 2: Thiét ké Co s¢ dir ligu phén tin

Kiém tré“ﬂ‘nh-dung dan TrongwF—

Mot quan hé R, dugc xac dinh trén tap thudc tinh A va khoa K, tao ra cac
manh doc Fp = {Ry, R, ..., R}

Tinh day du
" Pugc dam bao bdi giai thust phan manh, gan moi thudc tinh ciia A cho méi manh
" A théa mén:
» A=U A,
Tinh tai cau tric
" TaicAutricCR " R, p ... R, JUa phép noi

Tinh tach roi
= Cac thudc tinh phai tach roi trong VF

" Cac ID cua cac b khong dugc coi la chong chéo vi ching duge duy tri boi hé
thong

= C4c khoa khong duoc coi 1a chong chéo

@ KHOA CONG NGHE THONG TIN 1
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Phan manh lai (Hybrid
Fragmentation)
'SU’ dung ca phan manh doc va phan manh
ngang=> Phan manh lai

'C6 hai hudng: Phan manh ngang roi dén
phan manh doc hoac ngugc lai

‘Kiém tra tinh ding dan cda Phan manh lai:
Khoi phuc phan doan lai
+ VF; Dung phép két noi

-

+ HF: Dung phéep hop




>
_g HF HF

v

r

= v/\@ VE VF SF

; ° ° ° ° °
S c Rip Ry, Ryt R Ros

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @ KHOA CONG NGHE THONG TIN 1
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&' Nhan banmva eap phat-dir lidu () —
= Nhan ban: cac manh nao s€ dugc luu trix
nhi€u ban sao
- Nhan ban toan phan
» Nhan ban c6 lua chon

= Cap phat: Manh nao dugc luu & vi tri
nao?

www.ptit.edu.v

Bai 2: Thiét ké Co s¢ dir ligu phén tin @

KHOA CONG NGHE THONG TIN 1
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/ \‘ \ \ ,( 4 ~ A
Bai toan eap phat-dir [icu
" Phat biéu bai toan
= Cho
- F={F,F,,....F.} cac manh

« S={S.,S,, ..., S} céc vitri mang
- Q = {qll Ups---, Jgt céc ung dung
= Tim phan bo toi vu cua F t61 S.
" Tinh t6i vu
= Chi phi t6i thiéu
- Truyén thong + luu trit+ xt 1y(read & update)
- Chi phi vé thoi gian
= Hi¢u nang
c = Thot gian dap ung va/hoac thong lugng
= (Cac rang budc
- Céc rang budc tai moi vi tri (luu trit & xur 1y)

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @

KHOA CONG NGHE THONG TIN 1




3 AR T —
:/?_T/ Cap phat=¥éu cauthong tim=-—

Thong tin dir liéu
" Chon lira cAc manh: SeliFj): S6 luong cac bo cua Fj de qui truy xuat xir ly
®  Kich ¢& cac manh: Size(Fj)= Card(Fj)*length(Fj)

Thong tin tng dung
" RRy: sO CAc truy cap doc tir ing dung g; dén manh F;

" UR;;: s cac truy cép cap nhat tir ing dung g dén méanh F,
" u; mot phan tir ma tran chi ra truy van nao cap nhat manh nao

e — { | if query ¢; updates fragment F;
1]y — .
- rj; mot phan tu j- 0 D!hEI'WlSE-

| Iif query g; retrieves from fragment F;
"7 =90 0 otherwise

Thong tin vi tri
™ USC, chi phi don vi cho Iuu trit dir liéu tai vi tri S,

LPC, chi phi cho xir Iy mét don vi dit lidu tai vi tri S,
Thong tin mang
B Chi phi/khung truyén théng giita hai vi tri Si va Sj: gij
®  Kich ¢& khung: fsize()

_www.ptit.edu.v

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan a KHOA CONG NGHE THONG TIN 1



Dang tong quat
min(Tong chi phi)
doi voi

rang budc luu triv

rang budc xu 1y

www.ptit.edu.v

cCac bién quyét dinh

0 truong hop khac

'/ - \ y & P
Erh Mé-hinh cap phat <
rang budc thoi gian dap ung

{1 néu doan F; duoc luu tai vi tri S,

TS. HA HAI NAM
KHOA CONG NGHE THONG TIN 1

Bai 2: Thiét ké Co s¢ dir ligu phén tin @
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e Cap phatede-manh dir [idu (19=—
= Ham chi phi tong ¢6 hai thanh phan: luu trit va

xu 1y
TOC = > » STCyx+ ) QPC;
SkeS FjeF gieQ
= Chi phi [uu trir cua manh F; tai vi tri 5y
STCjx = USCy = size(Fj) = Xij

0 d6 USC, 1a chi phi luu trir don v1 tai vi1 tri 5,
= Chi phixu ly truy van ciia mot truy van g bao

c gom hai thanh phan chi phi xu 1y PC va chi phi
truyén dan TC

www.ptit.edu.v

QPC; = PC; + TC;

TS. HA HAI NAM

Bai 2: Thiét ké Co so dit liéu phdn tan @ KHOA CONG NGHE THONG TIN 1
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Cap phatede-manh dir [icu (29=—
= Chi phi xir 1y 1a tong ctia 3 thanh phan
= Chi phi truy cap (AC), chi phi dam bao toan ven
(IE), chi phi diéu khién tuong tranh CC
PC, = AC, + IE; +CC,
= Chi phi truy cap

&
-]
-

ACi = > > (URj+ RRj) = Xj » LPCx
sxeS FieF

. LPC,: Chiphi xu ly don vitai vitri k
c = Chi phi dam bao toan ven va diéu khién tuong
tranh (tinh toan twong tu dua vao cac rang budc
cu the)

www.ptit.edu.v

TS. HA HAI NAM

Bai 2: Thiét ké Co so dir lieu phén tan @ KHOA CONG NGHE THONG TIN 1
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Eor Cap phéﬁ‘c\é&ménh/d—l:’r [icu (3=—

» Chi phi truyén dén bao gom hai thanh phan:
chi phi xtr 1y cap nhat va chi phi xu ly truy van

> TC, = TCU, + TCR,
'S | = Chi phi caAp nhat
. TCU; = Z Z uj * (update message cost + acknowledgment cost)
45_ SxeS FieF
= | = Chi phi truy van
S
TCR; = min(xk * (cost retrieval request + cost sending back result))
; C FJEF SkES

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan e KHOA CONG NGHE THONG TIN 1
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&~ Cép phireae-manh dir [ (43—

= M6 hinh hoa cac rang budc

Rang budc thot gian dap ung cho truy van of

Thot gian thyce thi cua g; <= thot gian dap ung
cuc dai cho phép cua g;

Cac rang bugc ve luu trtr cho vi1 tri S,

Z storage requirement of F; at Sk < storage capacity of Sk
FieF

www.ptit.edu.v

Cac rang buoc vé xur ly cua vi tri S,

Z processing load of g; at site Sy < processing capacity ofSy
qisQ

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @ KHOA CONG NGHE THONG TIN 1
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28 Cap phé??éte-ménh/dl:r [icu (59—

I” Do phtrc tap cua bai toan cap phat dit liéu 1a NP-complete

" Tuong dong véi cac bai toan trong linh vue khéc

" Bai toan knapsack

" B3ii toan luong mang

" Do d6, cac giai phap tir cac linh vuc nay co thé duoc str dung

® Sir dung cac kinh nghiém khac nhau dé giam khong gian tim kiém

* Gid st rdng tat ca Cac phan chia tmg ctr duoc x4c dinh cling nhau véi
cac chi phi va cac 1o1 ich lién quan ¢ goc do xu ly truy van

= Van dé duoc rat gon thanh viéc tim phan chia téi vu va vi tri cho mdi
quan hé
* B¢ qua viéc nhan ban ¢ bude dau tién va tim giai phap toi vu cho bai
- toan trong truong hop khdng nhan ban
= Van dé nhan ban sau d6 dugc xu Iy & bude thi 2

www.ptit.edu.v

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @ KHOA CONG NGHE THONG TIN 1
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& ~~Tong két -

> Van dé thiét ké

» Cac chién lugc thiét ké (trén xuong, dudi 1én)

; » Phan manh du liéu (ngang, dung)

O ,

S » Cap phat va nhan ban cac phan manh
g

S

=

S c

KHOA CONG NGHE THONG TIN 1

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @
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Nhan béi;%‘?t eap phéfc-h“ﬂiéﬁ () —

PIAT
So sanh cac | h han bé
= D0 Sann ¢ac 1ya cnon nnan ovoan
Full-replication Partial-replicaticn | Partitioning
QUERY Same Dfficulty
>- PROCESSING Easy - -
>
: DIRECTORY Easy or - Same Difficulty -
q). MAIMAGEMENT IMon-exietant
'|: CONCUREEINCTY .
Q_ CONTROL Maoderate Ihfficult Easy
; RELIABILITY Very high High Low
S c | |
REALITY Fossible Realistic Fossible
applhication application

- - 2 ey s A L r TS. HA HAI NAM
Bai 2: Thiét ké Co so dir liéu phdn tan @ KHOA CONG NGHE THONG TIN 1
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Exr “PHE- Virdu —~—
> PROJ, PROJ,

>

N®) PNO PNAME BUDGET LOC PNO PNAME BUDGET LOC

Q

. . Database

= P1 Innstrumentatlo 150000 |Montreal P2 Develop. 135000 New York
H LILI

O

. PROJ, PROJg

=

; PNO | PNAME BUDGET LOC PNO | PNAME BUDGET LOC

c
; P3 CAD/CAM 250000 [New York P4 Maintenanc |310000 Paris
e

TS. HA HAI NAM

Bai 2: Thiét ké Co sé dir liéu phan tin

KHOA CONG NGHE THONG TIN 1




