Tap chi Tin hoc va Diéu khién hoc, T.26, S.4 (2010), 312-320

PHU CUA TAP PHU THUOC HAM VA VAN DE TUA CHUAN HOA
TRONG MO HINH DU LIEU DANG KHOI

TRINH DINH VINH! , VU DUC THI?

LKhoa Cong nghé thong tin, Truong Pai hoc Su pham Ha Noi 2
2Vien Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viet Nam

Abstract. In recent years, database model of block form is introduced and studied. Some
results for block, block scheme, relational algebra over block, keys, functional dependencies,
normal forms ... presented in [1,2, 3, 5]...

This paper gives some concepts of the cover of the set of functional dependencies, nonre-
dundant cover, minimalcover, and quatinormization block scheme in the database model of
block forms. Based on the concepts, some properties of the cover of the set of functional
dependencies and quatinormization algorithms are established.

Tém tat. Mo hinh dit lieu dang khéi 13 mot mé rong cia moé hinh di lieu quan hé. Trong
mot vai nam gan day, mo hinh nay da duge dé xuat va nghién cttu. Mot s6 két qua vé khoi,
luge do khéi, dai sé6 quan hé tren khéi, khoa, phu thuoc ham, cic dang chuan ... da dudc
trinh bay trong [1,2, 3, 5]...

Bai bao dua ra cac khai niém mdi vé phii clia tap cdc phu thudc ham, pht khong du
thita, phii t6i thiéu ... v vAn dé tua chuan hod mot luge dd khéi trong mo hinh dit lieu dang
khoi. Tir cac khai niem dua ra, mot s6 tinh chat vé phii ctia tap phu thuoc ham va cac thuat
toan tya chuan hoa duge phét biéu va chiing minh.

1. MO HINH DU LIEU DANG KHOI

1.1. Khbi, lugc d6 khdi

Dinh nghia 1.1. Goi R = (id; Ay, As, ..., Ay,) 12 mot bo hitu han cac phan ti, trong do
id 1a tap chi s6 hitu han khac rong, 4; (i = 1,...,n) 1a cdc thudc tinh. Mdi thugc tinh A;
(i =1,...,m) c6 mién gia tri tuong tng la dom(A;). Mot khdi r tréen R, ki hieu r(R), gom
mot sé hitu han phan tt ma mdi phan ti 14 mot ho céc anh xa tir tap chi s6 id dén cac mién
tri cua cac thudc tinh A;, (i =1,...,n).

N6i mot cach khac,

ter(R) <=t={t":id — dom(A;)}iz1,..m-

Ta ki hieu khéi do6 1a r(R) hodc r(id; Ay, As, ..., A,), doi khi néu khong sg nham 1an, ta
ki hieu don gidn 1a r. Khi d6 khéi r(R) duge goi la ¢6 luge do khoi R. Nhu vay, trén cing
mot luge do khdi R, ta cé thé xay dung dude nhiéu khéi khéc nhau.
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Dinh nghia 1.2. Cho R = (id; Ay, As, ..., Ayn), 7(R) 1a mot khéi tréen R. Véi méi = € id ta
ki hieu r(R,) 1a mot khéi véi R, = ({z}; A1, Aa, ..., Ap) sao cho

ty € 1(Ry) <=ty = {tj, = t},}i=1.n,t € 7(R)

va }
t= {tZ cid — dom(Ai)}i:L_.m.
§ day, ti(z) = t'(x),i = 1,...,n.
Khi d6 r(R,) dude goi 1a mot 1at cat trén khdi r(R) tai diém .

1.2. Dai sé quan hé trén khéi

Cho r 1a mot khdi tren R = (id; Ay, As, ..., A,). Tuong ty nhu trong mo6 hinh di lieu
quan hé, § day cac phép toan ctia dai sd quan hé lai dude 4p dung cho cac khoi nhu: phép
hop, phép giao, phép tri, phép chiéu, phép chon, phép két noéi, phép chia. Ngoai ra con c6
mot phép toin méi duge xay dyng: phép ndi dai. Cac dinh nghia, cac tinh chat ciia cac phép
toan trén dugc trinh bay trong [2,4].

1.3. Phu thudéc ham
Dé don gian, ta st dung cac ki hieu
29 = (z;4;); id? = {29z € id}.
Goi 2™, (z € id,i = 1,...,n) 1a cac thudc tinh chi s6 ctia luge dd khéi R = (id; A1, A, ..., Ay).
Pinh nghia 1.3. Cho R = (id; Ay, Ag, .., A,), 7(R) 1a mot khéi tren R, X,Y € UP_,id®,
X — Y 1a ki hiéu mot phu thuoc ham. Mot khéi r thod X — Y néu véi moi t1,t, € R sao
cho t1(X) = to(X) thi t1(Y) = t2(Y).

Dinh nghia 1.4. Cho luge do khéi R = (id; Ay, As, .., Ay), F 1a tap cac phu thuoc ham trén
R. Khi d6 bao déng ctia F, ki hieu F'™, dugce xac dinh nhu sau

Ft={X-Y|F= X —-Y}

Néu X = {201 cid™, Y = {y®} c id® thi ta ki hieu phu thuoc ham X — Y don
gidn 1a 2™ — yk)
Khéi 7(R) thod (™ — y*) néu véi moi ti,ty € 7 sao cho t1(z(™) = to(x(™) thi

tl(y(k)) = tg(y(k)), trong do
t1(a™) = t1(2; Am),  t2(z™) = to(a; Ap),
t1(y™) = t1(y; Ar),  t2(y™) = ta(y; Ap).

Ménh dé 1.1. Cho R = (id; Ay, ..., Ay), r(R) la mot khéi mot khéi tren R, X, Y C UP_,id®)
X — Y la ki hieu mot phu thuoe ham. Gid si r(R) thod phu thugc ham X — Y. Khi dé néu
id = {zx} thi

- r(R) trd thanh quan hé r(Ai, Ag, ..., Ay).

- Phu thuoc ham X — Y, (X,Y C Ul A;) trd thanh phu thuoc ham trong mo hinh dit
l1éu quan heé.
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1.4. Bao déng ctia tap thudc tinh chi sbé

Dinh nghia 1.5
Cho luge do khéi R = (id; Ay, As, .., Ay), F 1a tap cdc phu thuoc ham trén R. V6i moéi ,
ta dinh nghia bao déng ctia X déi v6i F , ki hieu X, nhu sau:

Xt={zW zeidi=1,..,n X -z e Ft}.
Cho luge do khéi R = (id; Ay, Aa, ..., Ay), ta ki higu tap cac phu thuoc ham trén R:

Fp={X - Y| X =Ujcaz®, Y = Ujepz, A, B C {1,2,...,n} va z cid},

Fre = F,nUL 20 = {X - Y € F| X,Y c ULz}

1.5. Khoa ciuia lugc dé khdi R dbi véi tap phu thuéc ham F trén R

Dinh nghia 1.6. Cho lugc do khéi R = (id; Ay, As, ..., Ay), F 1a tap cdc phu thuoc ham
tren R, K C U?_;id® . K goi la khoa cila luge dd R déi véi F néu thoa 2 diéu kien:

a) K—zW e FtVeeidi=1,..,n

b) V K’ C K thi K’ khong c6 tinh chat a)

Néu K 1a khoa va K C K” thi K" goi 1a siéu kho4 ctia Iuge do khoi R ddi véi F.

1.6. Cac dang chuan

Dinh nghia 1.7. Cho lugc do khéi R = (id; Ay, As, ..., A,), F 1a tap cdc phu thuoc ham
tréen R. Ta goi lugc dd khdi R thudc dang chuan 1 néu va chi néu toan bo cac mién tri clia
cac thuoce tinh 2, z € id, i € {1,2,...,n} déu chi chita céc gia tri nguyen tb.

Dinh nghia 1.8. Cho luge do khdi R = (id; Ay, As, ..., An), F 1a tap cac phu thuoc ham
tren R, X,Y C U ,id® . Ta n6i Y la phu thuoe ham day di vao X néu Y 1a phy thuoc
ham vao X nhung khong phu thudc ham vao bat ki mot tap hop con thue sy ndo ciia X.
Dinh nghia 1.9. Cho luge do khdéi R = (id; Ay, As, ..., An), F 1a tap cac phu thuoc ham
tren R. Ta goi luge do khdi R thuoc dang chudn 2 néu né ¢ dang chuan 1 va moi thudce tinh
khong khoa cia R 13 phy thudoc ham day du vao khoa.

Dinh nghia 1.10. Cho luge do khéi R = (id; Ay, As, ..., A,), F 1a tap cac phu thuoc ham
tren R. Ta goi luge do khdi R thuoc dang chudn 3 néu né & dang chuan 2 v moi thudce tinh
khong khoa ctia R 13 khong phy thuoc ham béac cau vao khoa.

Dinh nghia 1.11. Cho luge do khéi R = (id; Ay, As, ..., A,), F 1a tap cac phu thuoc ham
tren R, X C UP_,id® . Ta goi lugc db khéi R thuge dang chuan Boye - Codd néu X — z(%)
thoa tren R, 29 ¢ X, z € id, i € {1,2,...,n} thi X 13 mot khoa cia R.

Dinh nghia 1.12. Cho lugc do khdi R = (id; Ay, Aa, ..., Ay), F 1a tap cac phu thuoc ham
tren R. Ta goi luge do khdi R thudce dang tia chuan 2 (twa chuan 3, tia chuan Boye - Codd)
néu va chi néu Vo € id lat cit R, thudc dang chuan 2 (dang chuan 3, dang chuan Boye -
Codd).
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2. KET QUA NGHIEN CUU

Dinh nghia 2.1. Cho luge d6 khéi R = (id; Ay, Aa, ..., A,), F va G 1a cac tap phu thudc
ham trén R. Ta n6i F tuong duong v6i G va ki hieu F ~ G néu F™ = GT.
Néu F va G 1a tuong duong thi ta néi F phtt G hay G phu F.

Thuat toan kiém tra su tuong duong ctia 2 tap phu thudc ham

Thuat toan 2.1 (Derives)
Vao: Hai tap phu thudoc ham F va G
Ra: Ding néu F |= G va sai néu nguge lai.
DERIVES (F,G)
Begin
V :=true;
For each X - Y € G do V :=V and member (F, X —Y)
Return (V);
End.

Thuat toan 2.2 (EQUI)
Vao: Hai tap phu thudc ham F' va G.
Ra: Diing néu F tuong duong vé6i G.
EQUI(F,G)
Begin V := Derives(F, G) and Derives (G, F);
Return (V);
End.

Meénh dé 2.1. Cdac Thudt todn 2.1 va 2.2 st dung dé xét su tuong duong cia hai tap phu
thuoc ham la dung.

Dinh nghia 2.2. Cho lugc do khdi R = (id; Ay, As, ..., Ay), tap Fcac phu thuoc ham duge
goi 1a khong du thita néu khong c6 tap con thuc sy F' clia F' ma F' ~ F . Ngudc lai, F 1a
du thia.

F 13 pht khong du thita cho G néu F la phii ctia G va F khong du thira.

Thuat toan 2.3 (kiém tra sy du thita)

Vao: Tap phu thudc ham F.

Ra: Ding néu F du thita, sai néu ngugc lai.
REDUNDANT (F)

Begin

V .= False ; For each X — Y € F do

If Member (F {X — Y}, X —Y) then V := True;

Return (V);

End.

Thuat toan 2.4 (tinh pht khong du thira)
Vao: Tap phu thudéc ham G.
Ra: Phu khong du thita F' cia G.
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NONREDUNDANT(G)

Begin

F =G,

For each X - Y € G do

If Member (F {X - Y}, X —Y) then F:=F {X - Y};
Return (F);

End.

Meénh dé 2.2. Cdc Thudt todn 2.3, 2.4 kiém tra sy du thita va tinh phii khong du thiva ciia
tap phu thudc ham la dung.

Dinh nghia 2.3. Cho luge do khéi R = (id; Ay, Aa, ..., Ay), tap F cac phu thuoc ham,
X —-Y eF, X —Y lamot phy thuoc ham day du trong F néu khong ton tai X’ C X sao
cho F~ (F\{X - Y}U{X’ —Y}). Khi d6 Y goi la phu thuoc day du vao X.

Dinh nghia 2.4. Cho luge d6 khéi R = (id; Ay, As, ..., Ay). Tap F cac phu thuoc ham la
t6i thiéu néu:

e Vé phéi ciia cac phu thuoc ham trong F chi ¢6 mot thuoce tinh (khong c6 thuge tinh
nao ¢ vé phai la du thia).

e Khong ton tai X — Y € F va X' C X sao cho

Fa (F\{X - Y}U{X' - Y})

(khong c6 thuoc tinh ndo & vé trai la du thia).
e Khong ton tai X — Y € F sao cho F ~ (F\ {X — Y}) (khong c¢6 phu thuoc ham nao
la du thira).

Ménh dé 2.3. Cho lugc do khéoi R = (id; Ay, As, ..., Ayp), moi tap I cdc phu thudc ham déu
c6 mot phi toi thiéu F' tuong duong.

Thuat toan 2.5 (tim phii téi thiéu)

Vao: Tap phu thudéc ham F'.

Ra: G 1a phu t6i thiéu cta F.
MINIMALCOVER (F,G)

Begin G := F

Thay thé timg phu thuoc ham X — {Aj, Ao, ..., A,} trong G bang cac phu thuoc ham
X—>A, X —> A, ..., X—A,.

For each X — A trong G do

For each B € X do

If (G\{X — AH)U((X\{B}) — A) tuong duong v6i G then thay X — A bing
(X \ {B}) — A trong G;

For each X — A trong G do

If (G\{X — A}) tuong duong v6i G then loai X — A ra khéi G;

Return(G);

End.
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Ménh dé 2.4. Thuat todn 2.5 (Minimalcover) tinh phi téi thiéu la ding.

Ménh dé 2.5. Cho lige do khoi R = (id; A1, Aa, .., Ayn), Fj, va Fyy = FpnUP_ 2 la cic tap
phu thuoc ham trén R, R, tuong ting, F} la phi téi thiéu cia Fy. Khi dé F}, = F,nUr_ 20
la phii toi thiéu ciia tap Fiy .

Chiing minh. Gia st F} = Fj N U 2 khong 1a phti t6i thidu ctia tap Fj, , khi d6 ton
tai mot phu thuoc ham thuoc X — Y € F sao cho F}, = F] (X —Y)~ F; . Mata c6
Fy = UgeaFy, nén Fy khong toi thiéu, dieu nay trai véi gia thiét ban dau la Fy i thicu.
Do d6 Fj, 1a pht toi thieu cta tap Fpy.

Cac diéu kien phti toi thiéu con lai chitng minh tuong tu. [ ]

Ménh dé 2.6. Cho luge do khéi R = (id; Ay, Aa, .., Ay) , Fy va Fy la cde tdp phu thudc
ham trén R, R, tuong ting, F, = UgeaFhy, A Cid, Fy, la phi toi thiéu cia Fy,. Khi doé
F| = UgeaF} la phii t6i thiéu ciia tip Fy, .

Chiing minh. Gia st Fj, = UzeaF) khong la phii t6i thidu ctia Fj,, khi d6 ton tai mot phu
thuoc ham thuoc X — Y € F] sao cho F”), = F) \ (X = Y) = F} . Vi F] = UzecaFj, nén
X —Y € F] ndo d6 ma Fj, la tap phu thuoc ham du thira. Diéu nay trai véi gia thiét Fy
la toi thiéu. Vay F}, la t6i thiéu.
Cac di¢u kién phti tdi thiéu con lai chitng minh tuong tu. [ |
Tt cac Ménh dé 2.5 va 2.6 ta rit ra diéu kién can va du ctia mot phii t6i thiéu trong mo
hinh dit lieu dang khoi nhu sau.

Ménh dé 2.7. Cho luoc do khéi R = (id; Ay, Aa, .., Ay) , Fi va Fp = Fp N UL 29 14
cdc tdp phu thuoc ham trén R, R, tuong ting, F} la phi téi thiéu cia Fy, khi va chi khi
Fj, = F, nu 29 la phi téi thiéu cia tap Fy, .

Dinh nghia 2.5. Cho luge do khéi R = (id; Ay, As, .., Ay) , F 12 tap céc phu thuoc ham trén
R. Phép téach luge do khdi R 1a thay thé n6 bdi mot tap cac luge do khoi p = {Ry, Ro, ..., Ry},
dday R;, i =1,2,....k la cac lugc do khéi con clia R c6 dang

R; = (id, Aj1, Asa, ..., Ayj)

v6i {Ail,AiQ, ’AZJ} C {A17A27 7An} va Uim{Aim} = {Al,AQ, 7An}
Phép tach khong mat mat thong tin (Lossless join)
Cho luge do khdi R = (id; Ay, As, .., Ay) , F 1a tap cac phu thugc ham trén R, p =

{R1, Ra, ..., R} 1a mot phép tach ctia R. Khi d6 ta noéi phép tach nay 1a khong mat mat
thong tin doi v6i F néu moi khoi r trén R thod F thi

r= H(r) *H(T)**H(T‘) (2.1)
Ry

Ro Ry

N6i cach khac, khoi r 14 két ndi ty nhién clia cac khoi 1a phép chiéu clia né trén mdi R; .
Ta ki hiéu m,,(r) la vé phéi cta (1), khi d6 diéu kien dé mot phép tach khong mat mat
thong tin 1a 7 = m,(r).



318 TRINH DINH VINH, VU bUC THI

Ménh dé 2.8. Cho lige do khoi R = (id; Ay, As, .., Ay) , 7 la mot khéi tren R, r; = [Lgi(r)-
Khi do ta co:

a) r C my(r)

b) Néu s =m,(r) thy [](s) =ri

¢) mp(mp(r)) = mp(r).

Kiém tra phép tach khong mit mat thong tin

Dinh nghia 2.6. Cho lugc do khéi R = (id; Ay, Aa, .., Ay) , Fy 14 tap céc phu thuoc ham
tréen R. F}, dugc goi 1a tap day du cac phu thudc ham néu F, = Fj, N U?:lzv(i) 14 nhu nhau
Vo € id.

Ménh dé 2.9. Cho lige do khéi R = (id; Ay, As, .., Ayn) , Fy, la tap cdc phu thuoc ham trén
R. Khi dé luon ton tai mot tap day di cdc phu thuoc ham Fy thod man

F, C Fj C Fy!.

Thuat toan 2.6 (khing dinh phép tach cé6 mét thong tin hay khong)

Vao: Luge do khdi R = (id; Ay, Aa, .., Ay), tap day du céc phu thuoc ham Fj, trén R,
phép tach p = {R1, R, ..., R} .

Ra: Khiéng dinh phép téch c6 mat mét thong tin hay khong?

Phuong phap

- Xay dung bang gom n cot, k hang: hang i tuong tng véi luge do R; , cot j tuong ng véi
thuoc tinh A; . Tai vi trf ¢6 toa do (4,7) néu A; thudc R; thi ta ghi a; , ngudc lai ta ghi b;; .
- Ta xét F}, v6i mot x nao d6, véi mdi phu thuoc ham X — Y € Fj, néu ton tai hai hang
ma tat ca cic cot tuong ing véi cidc thuoc tinh ctia X c6 gia tri nhu nhau thi ta lam cho cac
cOt Ung v6i cac thudce tinh ctia Y ciing ¢6 gid tri nhu nhau trong hai hang nay theo nguyén
téc: néu c¢6 mot ki hieu a; trong cac cot ing véi cac thuoce tinh ctia Y thi dong nhét cac ki
hieu la a; , nguge lai dong nhat bang mot trong cac ki hiéu b;; . Tiép tuc 4p dung cac phu
thuoc ham cho bang (ké ci viec lap lai cac phu thudoc ham da &p dung) cho t6i khi khong
thé thay doi duge gia tri nao trong bang nita.

- Néu trong bang c6 mot hang gom cac ki hiéu aq, ..., a, thi phép tach la khong mat méat
thong tin, nguge lai phép tach khong bao toan thong tin.

Ménh dé 2.10. Thudt todn 2.6 la ding.

Ménh dé 2.11. Cho luge do khoi R = (id; Ay, As, .., Ay) , Fy la tap day di cdc phu thudc
ham trén R, p = {Ri,Ra} la mot phép tach trén R, R1 = (id, A1, Ai2, ..., A1i), Ry =
(id, Ag1, Aga, ..., Agj). Phép tdach p la khong mat mdt thong tin néu:

{20, 202 20y A (D 22 @) (D) p02) (D (521 2(22) (20}

hodc

(200,202 00y (@) 52 @)Y o) p(2) L@y () 02 i)y

vdi x € id.
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Nhan zét

Cho luge do khéi R = (id; Ay, As, .., Ay) , Fj 1a tap day du cac phu thuoc ham trén
Rva X,Y C {A1,As,...,A,}. Néu X — Y thuoc F;5 thi phép tach p = {Ry, Ry} v6i
Ry = (id, XY), Ry = (id, X Z), trong d6 Z = { A1, As, ..., Ay} \ XY 1a phép tach khong mat
mat thong tin.

Phép tach bao toan tap phu thuéc ham

Cho luge do khéi R = (id; Ay, As, .., Ay) , Fp 1a tap day du cac phu thuoc ham trén R,
p = {R1, Ra,..., R} 1a mot phép tach cia R, Fj; 1a hinh chiéu cia Fj, len R; va ki hieu la
HRi (Fp) 1a tap tat ca cac phu thuoc ham X — Y € F}j sao cho XY C R; . Khi d6 ta noi
phép tach nay bado toan tap phu thudoc ham Fj, néu hop ciia tat cad cac phu thudoe ham trong
[Ig,(F) v6ii=1,2,... k suy dién logic ra tat ca cac phu thuoc ham trong F},.

Ménh dé 2.12. Cho luge do khoi R = (id; Ay, As, .., Ay) , Fy la tap day di cdc phu thudc
ham trén R, p = {R1, Ra, ..., Rp} la mot phép tach khong mat thong tin cia R doi véi F),
. Voi méii = 1,...k, ta goi Fy; la hinh chiéu cia Fy, len R; va dat 6 = (S1,S9, ..., Sm) la
mot phép tdach khong mat mat thong tin cia R; doi véi Fy; . Khi dé phép tdach R thanh
(Ry,...; Ri—1,51, -, S, Rix1, .., Ry) la khong mat thong tin doi vdi Fy,.

Gia sit c6 R, F, , p nhu da néi & trén, 7 = (Ry, Ro, ..., Ri, Rg11, ..., Ry) 14 mot phép tach
clia R chita cac Iuge do clia p thi 7 14 mot phép tach khong méat thong tin.
Thuat toan 2.7 (tach khéng mét thong tin vé dang tua chuan Boye-Codd)

Vao: Luge do khdi R = (id; Ay, As, .., A,) , tap cdc phu thuoc ham Fy, trén R.

Ra: Phép tach p = {Ry, Ra, ..., R;} khong mat mat thong tin, R; v6i moi i = 1,2, ...,k
déu & dang tua chuan Boye-Codd véi cac phu thudc ham 1a hinh chiéu ctia F), lén cac R;.

Phuong phap

- Xay dyng phép tach p doi véi R theo phuong phap lip, sau mdi lan lip p sé duge tach tiép
v6i mot phép tach khong mat mat thong tin doéi véi F,.

- Ban dau phép tach p chi gom R. Tiép theo, néu S la mot luge do khoi trong p khong
& dang twa chuan Boye-Codd, ta xét mot phu thuoc ham X — A cta S, vé6i diéu kien X
khong chita khod cltia mot 14t cat ndo ctia S va A ¢ X. Khi d6 ta thay thé S béi Sy, Se véi
S1 = (id, A, X), So = (id,Y) trong d6 Y 1a cac thudc tinh con lai cia S sau khi loai bé A.
- Tiép tuc qua trinh cho dén khi moi luge do khéi con déu & dang tya chuan Boye-Codd.
Nhu vay ta xay dung dugc phép tach khong mét mat thong tin twa chuan hod R vé dang
tua chuan Boye-Codd.

3. KET LUAN

Nhitng két qué vé phi ciia tap cac phu thuoc ham va van dé vé tua chuan hoa mot luge
do khdi trong mo hinh dit lieu dang khéi duge nghién cttu & trén chi 14 nhitng két qua bude
dau. D6 ciing chi 1a cac két qua doéi véi trusng hop rieng clia tap cac phu thudc ham F trong
luge do khéi R = (id; Ay, As, .., A,). Nhitng két qua nay cho ta thay viec tya chuan hoa maot
luge do khdi duge dua vé viec chuan hoé céc lat cat ciia ching, dé chinh 1 cac quan hé trong
mo hinh dit lieu quan hé. Tit cac két qua nay ta co thé trién khai tiép qué trinh chuan hoa
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va tita chuan hoa trong céac truong hop rieng (ddi véi tap cac phu thuoc ham dang Fj,) ...,
g6p phan 1am hoan chinh thém 1 thuyét thiét ké mo hinh co sé dit lieu dang khoi.
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