Chwong 4
Thiet ke CSDL phan tan

Chwong 4. Thiét ké co’ s& di¥ liéu phan tan 2006  Nguyén Trung Trwc - Khoa CNTT 1



Noi dung

+ Cac bwérc thiet ke CSDL.

% Muc tiéu cua thiét ke CSDL phan tan.
+ Cac cach tiep can thiet ke CSDL.

+ Thiét ké phan manh ngang chinh.

+ Thiét ké phan manh ngang dan xuat.
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25 Cac bwoc thiét ké co sé& div liéu

+ Thiéet ke CSDL tap trung
» Thiét ké lworc do y niém.
» Thiét ké CSDL vat ly.
+ Thiét ké CSDL phan tan
» Thiet ke lworc do toan cuc.
» Thiet ké phan manh.
» Thiét ké dinh vi manh.
» Thiet ké CSDL vat ly cuc bd.
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&N Cac buwérce thiét ke co s& dir liéu

+ Thiét ke CSDL phan tan: can phal hiéu biét
that chinh xac vé cac yéu cau cua rng
dung, nhat 1a doi v&i cac rng dung quan
trong hon.

% Can quan tam deén:

» Noi chay trng dung.

» Tan suat chay *ng dung.

> Sérlu’qng, loai va sw phan tan cua cac truy
xuat trong moi rng dung dén moi doi twong
dir lieu can thiet.
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&N Muc tiéu cua thiét ke phan tan dir liéu

« Tinh cuc b6 xw ly
» processing locality
» Phan tan dir liéu dé lam cwc dai héa tinh cuc
bo xw ly la dat dir lieu cang gan cac trng
dung st dung cac dir liéu nay cang tot.
» Mot quan hé khong la moét don vi phan tan.
» Tinh cuc b xir ly dwa vao cac tham chiéu
cuc b6 va cac tham chiéeu twr xa.
» Tinh cuc bo hoan toan (complete locality).
% Tinh san sang va dé tin cdy cua dir liéu
» Tinh san sang (availability).
» DO tin cay (reliability).

Chwong 4. Thiét ké co’ s& dir liéu phan tan 2006  Nguyén Trung Trwc - Khoa CNTT 5



&N Muc tiéu cua thiét ke phan tan dir liéu

+ Dieu phoi tai 1am viéc
» Cwc dai héa mwrc do thwc hién song song
cac wrng dung.
» Dieu phoi tai lam viéc cé thé anh hwéng
ngworc lai vé&i tinh cuc bo xuwr ly.
» Tinh dong th&i ndi truy van.
% Chi phi lwu trir va kha nang lwu triv cé san
» Kha nang lwu trir cé san tai moi noi.
» Chi phi lwu trir di liéu la khong dang ké so
v®i cac chi phi CPU, nhap / xuat va truyén
théng cua cac wrng dung.
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25Ny Cach tiép can tir trén xuéng

% Thiét ke tir trén xudng
» top-down design
» Thiet ke lwoc do6 toan cuc.
» Thiét ké phan manh CSDL.
» Dinh vi cac manh tai cac noi.
» Thiét ké div liéu vat ly dat tai moi novi.
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BK 4 s A = 3 i e
&N Cach tiep can tir dwéi lén

+ Thiét ke tr dwei 1én
» bottom-up design

» Chon mét mé hinh CSDL chung dé moé ta
lwore do toan cuc cua CSDL.

» Chuyén déi méi lwoc do cuc bd thanh mé
hinh dir liéu chung.

» Tich hop cac lwgrc d6 cuc bd thanh mét lwoc
do toan cuc chung.
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25Ny Cac yéu ciu théng tin

% Cac yeu to trong thiéet ké toi wu anh hwéng
déen cac quyét dinh phan tan.

» T6 chirc luan ly caia CSDL.

» Vi tri cua cac trng dung.

» Cac dac diém truy xuat CSDL cla cac irng
dung.

» Cac déc tinh cia cac hé thong may tinh tai
moi noii.
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25Ny Cac yéu ciu théng tin

+ Cac loai thong tin dé thiét ke phan tan
» Thong tin vé CSDL
» Thong tin vé trng dung
» Thong tin vé mang truyén théng
» Thong tin vé hé thong may tinh
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‘%ﬁl_ Thiét ke phan manh ngang

% MOi manh 1a moét tap hop con gom cac bd
cua quan hé.

<+ Phan manh ngang chinh la phan chia mét
quan hé dwa vao cac vi tr dinh tinh dwoc
dinh nghia tren quan hé nay.

+» Phan manh ngang dan xuat 1a phan chia
mot quan hé dwa vao cac vi tr dinh tinh
dwoc dinh nghia trén mot quan hé khac.
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25Ny Thiét ké phan manh ngang

% Théng tin vé CSDL
» Trong lwo'c do y niém toan cuc, cac quan hé
dwoc két v&i nhau.
» Trong md hinh lién két thwe thé (ER model):
- Quan hé chu hodc quan hé nguon
- Quan hé bé phan hoac quan hé dich
- Cac ham owner va member
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&N Thiét ké phan manh ngang

supply
snum, pnum, deptnum, quan

dept Ls supplier L,

deptnum, name, area, mgrnum snum, name, city

L L

-

empnum, name, sal, tax, mgrnum, deptnum

owner(L,) = dept member(L,) = emp

Hinh 4.2. Biéu dién cac moi lién két gitra cac quan hé dung cac
dwong lién két .
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&N Thiét ké phan manh ngang

% Thoéng tin vé *ng dung
» Cac vi tir dwoe str dung trong cac truy van.
» Chi phan tich cac ng dung quan trong dé
xac dinh cac vi tr nay.
» Gia s* phan manh ngang quan hé R(A,, A,,...
A,), voi A; la thuoc tinh dwoc dinh nghia tren
mién D..
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&N Thiét ké phan manh ngang

% Théng tin vé trng dung
» Vi tor don gian (simple predicate) P; dwoc
dinh nghia trén R c6 dang:
A; 0 value
0 la mot trong cac phép so sanh =, %, <, <, >, >
value dworc chon tir mién tri cua A, (value € D)
» Ky hiéu P_la tap cac vi tir don gian dwoc
dinh nghia trén quan hé R. Cac phan tw cua
P_dwoc ky hiéu la P;-
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&N Thiét ké phan manh ngang

% Théng tin vé trng dung

» Vi tir giao téi thiéu (minterm predicate) m; doi
v@i tap cac vi tr don glan P, = {p1, Pas--- p }
la mot t6 hop giao cua tat ca cac vi tiwr xuat
hién trong P, (& dang thong thwong hoac ¢

dang phu dlnh) sao cho m; khéng bi mau
thuan.

i EAP1<i<m
voi p*; = p; hoac p*;=— p;va m;+ false
» Goi tap cac vi twr giao toi thieu la:
M={m, m,, ..., m}
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ﬁﬁ\_ Thiét ke phan manh ngang chinh

%+ Manh ngang chinh dwoc xac dinh bang
phép chon trén quan hé toan cuc.
R.=c.(R); 1<i<n
» F.la diéu kién chon cia manh R,

» Néeu F; (o dang chuan giao thi n6 la mét vi tr
giao t0| thiéu m,

% Tinh dang dan cuta phan manh ngang
chinh: méi b6 cua quan hé toan cuc dwoc
dwa vao trong moét va chi mét manh.
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ﬁ'ﬁ\_Thiét ké phan manh ngang chinh

<« Xac dinh phan manh ngang chinh cua mét
quan hé toan cuc la xac dinh mot tap cac
vi tir chon (selection predicate) day du va
tach biét.

« Cac b6 thuéc cung mét manh phai dwoc
tham chiéu giong nhau trong tat ca cac
trng dung.

« Manh ngang (horizontal fragment) hoac
manh giao toi thiéu (minterm fragment) R,
bao gom tat ca cac bd cua R théa man vi
tir giao toi thieu m,.
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25Ny Thiét ké phan manh ngang chinh

% Cac bwdc thiét ke phan manh ngang
» Bwéc 1: Tim tap cac vi tir chon P, la day da
va toi thieu.
» Bwéc 2: Tim tap cac vj tir giao toi thiéu c6
thé dwoc dinh nghia trén cac vi tw cua P,
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l
<D Thlet ké phan manh ngang chinh

« Mot vi tir don gian p,; dwoc goi la thich hop
(relevant) d6i v&i mét tap P, cac vi tir don
gian, néu ton tai it nhat hai vi tir giao toi
thieu m; va m; ctia P, ma cac biéu thirc cua
chung chi khac nhau o p; (trc 1a m; chira
P; va m; chtra — p)) va ton tai it nhat mot
Png dung tham chieu khac nhau dén hai
manh f; va f; (twong wng voi m; va m)).
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l
<D Thlet ké phan manh ngang chinh

+ Mot tap cac vi tir don glan P, dwoc goi la
day du (complete) néu va ch| néu bat Ky
hai bé nao thudc bat ky manh giao toi
thiéu nao dwoc dinh nghia theo P, thi bat
Ky wng dung nao déu tham chiéu den hai
bd nay vé&i cung mot xac suat.

+ Mot tap cac vi twr don gian P, dwoc goi la
téi thiéu (minimal) néu tat ca cac vi tir ctia
no la cac vi tw thich hop.

+ Cho P, ={p,, py, .., P,} |a mot tap cac vi tw
don gian. Pé cho P, biéu dién phan manh
dung dan va hiéu qua thi P. phai day da va
téi thiéu.
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ﬁﬁ\_ Thiét ké phan manh ngang dan xuat

%+ Phdn manh ngang dan xuat dwoc dinh
nghia trén cac quan hé bo phan cua
dwong lién ket theo phé’p chon trén quan
hé chu cua dwong lién két nay.

+» PDwdng lién ket gitra quan hé cha va quan
h§ b(? phan dwoc dinh nghia la mot phep
két bang.

+ Mot phép két bang c6 thé dwoc thyc hién
bang cac phép nura két.
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ﬁﬁ\_ Thiét ké phan manh ngang dan xuat

2 Xét dworng lién ket L véi owner(L) = S va
member(L) = R, cac manh ngang dan xuat
cua R dwoc dinh nghia nhw sau:

R.=Rp><S;, 1<i<n
» n la s6 lwong I&n nhat cac manh dwoc dinh
nghia trén R.
> S; = o (S) v&i F, 1a cdng thirc dung dé dinh
nghia manh ngang chinh S,
» Fla dieu kién nira két.
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25Ny Thiét ké phan manh ngang din xuét

+ Dé thwc hién phan manh ngang dan xuat,
can co:
» Tap cac manh cua quan hé chu
» Quan hé bé phan
» TAp cac vi tir nira két gitba quan hé cha va
quan hé bo phan.
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ﬁ'ﬁ\_Thiét ké phan manh ngang dan xuat

2 Phép két phan tan (distributed join) 1a mét
phép két giira cac quan hé dwoc phan
manh ngang.

R>< S =(Y; R) ><e(Y; §)
R><g S=0; (R;><gS))
» Co the suy diéen de xac dinh moét s6 phép ket
trng phan R; ><¢ S; = &.

+ Phép két phan tan dwoc biéu dién bang d6

thi két (join graph).
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ﬁ'ﬁ\_Thiét ké phan manh ngang dan xuat

+ Do thi két dwoc goi la hoan toan (total) néu
noé chira tat ca cac canh cé thée cé giira cac
manh cua R va S.

+ Do thi két dwoc goi la suy giam (reduced)
néu khéng c6 mdt so canh gitra cac manh
cua Rva S.

» DO thi két suy giam dwoc goi la phdn hoach
(partitioned) neu no bao gom hai hoac nhieu
do thi con va khong co6 cac canh gitra chung.

» D6 thi két suy giam dwoc goi la don gian
(simple) néu né la phan hoach va moi do thi
con ¢c6 dung mot canh.
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[}

t ké phan manh ngang dan xuat

R, s R,0——O0S,
2 R
3
R3 S3 R Sz R3 O—OS3
R4 R4 S, R,O0——0S,
5

(a) Db thi két  (b) Db thj két phan hoach (c) Do thi két don gian

Hinh 4.3. Cac loai do thi keét.
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&N Thiét ke phan manh ngang dan xuat

% C6 thé cé nhieu dwong lien két den mot
quan hé R va cé nhiéu cach phan manh
ngang dan xuat cho R dwa trén hai tiéu
chuan:

» Sw phan manh cé cac dic diém két tot hon.
» Sw phan manh dwoc str dung trong nhiéu
trng dung horn.
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