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TOM TA;T:,Bdi bao dwa ra mot leoc dé thzi){ van cai tié%z dam bao s to'an ven cho co so dir ligu quan hé‘Cé cac thudc tinh van ban.
Moi thay doi trén quan hé bat ky cia lugc do quan h¢ deu anh huong den Ky tu thiiy vdn duoc sinh ra, diéu ndy cé nghia cé thé phat
hién duoc su thay doi trén ca cac quan hé khdng nhing thiy van.

Tar khoa: thuiy van; thuge tinh van ban; toan ven.

I. GIOI THIEU

Gan day, da c6 mot s6 luge do thuy van bén viing dugc cdng bd nham bao vé ban quyén cho co s¢ dir ligu quan
hé. Tuy nhién, do nhu cau cua chu s¢ hitu khong phai IUc nao cac dir ligu cling can phai chung thuc ban quyen ma co the
chi can xac minh dir liéu van con toan ven 1a du [2]. Nhung cho dén nay chua c6 nhiéu cong trinh nghién ciu vé khia
canh nay.

Bedi R. va cong su [1] da dua ra mot luoc db thity van cho dit liéu kiéu van ban. Tu twéng cua luoc d6 nay la st
dung mét khoa thuy van dugc xay dyng tir cac bo trong quan hé va nhing khéa nay vao cac thugc tinh cd anh huong
khong 16n dén gi4 tri st dung cua dit liéu. Tuy nhién, néu nhu ké tin céng biét duoc thuat toan tim khoé thay van thi co
thé dé dang tim dugc khoa thily van ciing nhu ma tran thay van hay lugc do khdng con an toan.

Dua vao tu tuéng xay dung thiy van tir cac bo dir liéu trong quan hé cua Bedi R. va cong su, ching toi dé& xuat
mot lugce dd thiry van co sé dir liéu quan hé véi dit liéu vin ban. Trong luoc dd ndy, viéc tinh ma tran thay van dwa vao
tu twong cua [1]. Diém khac biét giira hai luge db 1a lwge dd dé xuét cua chung toi dua vao tham sb khoéa thiy van va
cach xéc dinh cac bo duge nhing. Lugc dd dé xuit nay, an toan hon luoc do thuy van cua Bedi R. va cong su, ngodi ra
con c6 thé khoanh ving dwoc cac gia mao néu cd. Luge do thity van nay da dwoc chiing toi cdng b trong bai bao [3].

Diém han ché caa lugc dd thiy van trong bai bao [3] 1a chi c6 thé thiy van trén mot quan hé. Khic phuc nhuoc
diém nay chung t6i d& xuit mot luoc do thuy van co so dir liéu quan hé. Trong luge do ndy, moi thay doi trén quan hé
bat ky cua lugc do thiry van déu anh huong dén ky tu thity van duoc sinh ra diéu nay c6 nghia c6 thé phat hién duoc su
thay ddi trén ca céc quan hé khong nhiing thuy van.

Trong phan tiép theo chdng tdi trinh bay mot s6 dinh nghia. Phan 111 1 luge d6 thay van cai tién, trong phan nay
s& trinh bay tu twdng cua luoc do thiy van cai tién, thuat toan nhing thay van, thuat toan phét hién thiy van va xac minh
su toan ven cua co so dit liéu quan hé. Phan IV 1 ching minh tinh dung dén cua lugc dd thity van cai tién. Phan cudi
cuing la két luan.

Il. MOT SO PINH NGHIA
Trong mot luge d6 quan hé, c6 mot sé thude tinh cé v nghia quan trong va mot sé thugc tinh khac cé anh huéng

khong Ién dén gid tri sir dung ciing nhu ¥ nghia thyuc té. Sau day ching t6i s& dua ra hai dinh nghia dé 1am rd hon vé cac
loai thugc tinh nay [3].

DPinh nghia 1: Thudc tinh cd tac dong cao

Mot thude tinh dugc goi la thudce tinh tac dong cao hoéc thudc tinh c6 tac dong cao hoac thugc tinh ¢6 anh huong
cao hay con goi la thugc tinh c6 y nghia quan trong khi bat ky mot thay doi nao doi voi gia tri cua thuge tinh thi gia tri
dac trung cia ching cling bi thay déi theo.

Pinh nghia 2: Thudc tinh c6 tac dong thip

Mot thudc tinh duoc goi la thudc tinh tac dong thap hoac thude tinh c6 tac dong thap hodc thudc tinh c6 anh
huong thap hay con goi la thudc tinh khong c6 y nghia quan trong neu ¢ mot thay doi nhé doi véi gia tri cua thuge tinh
s€ ¢6 anh hudong khong Ion dén gid tri s dung ciing nhu gia tri ¥ nghia thuc té cua thude tinh do.

Vi duy, trong mot luge d6 quan hé nhan sy thi cac thugc tinh ghi s6 chimg minh thu, ho tén, ndm sinh, gidi tinh,
ngay tang luong 1a nhitng thugc tinh quan trong, c6 anh hudéng lén doi véi duong sy. Cac thude tinh nhu qué quan, noi
sinh ¢6 anh huong khéng I6n doi vai duong su.
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I1l. LUQGC PO THUY VAN

Y tudng ciia luge do thuy van cai tién 1a tinh gia tri trén tat ca cac thudc tinh (bao gom cac thudc tinh van ban va
thugc tinh s0) sau do lay gia tri nay ket hop véi khoa thuy van cho trude dé xac dinh thuy van roi nhing vao cac thugc
tinh van ban tac dong thap.

Luogc do thay van cai tién duoc thiét ké dé dam bao su toan ven cho cac quan hé thudc luge dd quan hé cé dang:
R(Hll H2:~--,Hma Lll LZ! ey Ln)

Trong d6, m thudc tinh Hy, H,,..., Hy, 12 thude tinh tac dong cao con Ly, Ly, ..., L, 1a n thudc tinh tac dong thap.
Khoéng mét tinh tng quat, gia sir trong lugc d6 quan hé trén mdi quan hé c6 o bé. K 1a khoa thiy van.

Bdng 1. Céc ky hiéu duroc sir dung trong lege do thiy van

Ky hi¢u | Y nghia

R Luoc d6 quan hé

r Quan hé r thudc luoc dd R

r B0 thir i ctia quan hé r

ri.B; Gia tri cia thudc tinh B; thudc bo r;

o S6 bo trong quan hé r

K Khéa nhiing thily van

n S6 thudc tinh kiéu van ban cé tac dong
thap trong quan hé

m S6 thudc tinh kiéu van ban c6 tac dong
cao trong quan hé

H; Thudc tinh kiéu van ban 6 tac dong cao
thir i trong quan hé hodc trong nhom

L; Thuoc tinh kiéu van ban co tac dong
thap the i trong quan hé hodc trong
nhoém

Luogc do thuy van dung dé dam bao sy toan ven cho céc co so dir liéu quan hé c6 céc thudc tinh kiéu van ban
duoc thuc hién dua vao hai thuat toan:

- Thuat todn nhing thuy van.
- Thuat toan phét hién thuy van va xac minh sy toan ven.
A. Thugdt todn nhang thay van
Y tuéng cua thuat toan nhing thiy van cai tién bao gdm cac budc sau:
- Sinh thay van tir cac bo cua lwoc d6 co sé dit liéu quan hé R
- V6i mdi quan hé r € R. Chia @ bo cua r thanh g nhom

- M&i mét nhém G; duoc sinh ra xac dinh 1 ky tu thay van nhing vao thudc tinh tac dong thap tai vi tri bat ki
trong nhom.

1) Sinh thuy van cua cac tac gia [1], [3]

Dau tién s& tim thuy van tir cc bo cua quan hé bang cach dua vao khéa thay van, cac thudc tinh tac dong cao va
céc thugc tinh tac dong thap.

Déi voi m thue tinh tac dong cao, tinh tong ma Unicode cua tat ca cac nguyén am, phu am va ky ty dac biét
trong toan bo cac thudc tinh va ky hiéu cu thé la:

V" =3, {Z Unicode ciia cac nguyén am thuge riH;, 1< i< @; 1< j<m}
C" =3 ;;{Z Unicode cua cac phu &m thugc ri.H, 1< i< @;1 < j<m}
pH = 2ii{2 Unicode cua cac ky tu dac biétcuariH, 1< i<w;1< j<m}

Déi v6i n thugc tinh tac dong thap, tinh tong ma Unicode cia cac nguyén am, phu am, ky tu dac biét va tong ma
Unicode cua tat ca cac ky tu theo tirng thudc tinh.
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V"j =2i{> Unicode cua cac nguyén amcua ri.Lj, 1 < i< o}
C"j = >{Z Unicode cua cac phu amcuariL;, 1 < i < w}
P“; =3 {Z Unicode cua cac ky tu dac bi¢t caariLj, 1< i <o}
A4 =3 {Z Unicode cua tit ca ky tu caa ri.Lj, 1 < i< o}

- Xay dyng mot ma tran dat tén 1a D bao gdm 4 hang va n cot véi cac thanh phan 1a Dy, Dy, Dis, Dig (Vi i = 1, 2,
..., n) dugc tinh nhu sau:

Dip = V" + V5, Dp=C" + CY, D= P+ PY, Diy = A
- Tién hanh chuan héa ma tran D dé thu duoc ma tran chuan héa N theo cong thic:
D

- Xay dung ma tran thay van W biang cach nhan ma tran chuan héa N véi ma tran chuyén vi N' cia né. Ma tran W
thu duoc [a mot ma tran vubng Kich thuéc 4 x 4 vai cdc gid tri trén duong cheo chinh 1a ey, e,, €3, ;. Pay chinh 1a cac
gia tri dac trung ctia ma tran nay.

- biém khac cia lugc do thuy van [3] va [1] 1a ding ham bam cac gid trj ¢ sau khi ghép vei khéa thiy van K.
Chuyén cac gia tri bam thanh cac ky tu thay van W, theo cdng thurc:

W, = UNICHAR (H(g; | K) mod 224 +32); j=1,2,3,4

Trong d6 UNICHAR() 1a ham chuyén ma Unicode thanh ky tu twong Gng. So di phai cong thém 32 1a vi 31 ky
tu dau tién trong bang m& Unicode 1a cac ky tu khong in ra duoc. Khoa K 1a bi mat va dbi xting, chi ngudi chu co so dir
ligu dugc biét va duoc diing ¢ ca qua trinh nhing thay van va phat hién thay van. Ham bam duoc sir dung ¢ day dé dam
bao rang khi c6 bat cir mot thay d6i ndo xay ra trong co sé dit liéu thi cac ky tu thuy van Wi; cling thay dbi theo. Pay chinh
1a diéu mong mudn dbi véi cac luge @6 thity van ding dé dam bao su toan ven cia céc co so dit liéu quan hé.

Céc ky ty thay van W; sau khi duoc sinh ra dugc nhing vao cudi cac thuge tinh vin ban tac dong thip ciia quan hé.
Qua trinh sinh thity van & trén ¢6 mot sé nhuoc diém sau:

- Ky ty thuy van sinh ra 1a ngau nhién trong khoang ma ky tu 32 dén 255 do d6 no 1a cac ky tu d& phét hién va
chiém ché.

- Céc ky tu thuy van duoc nhdng vao tat ca c4c thudc tinh tac dong thap khién cho co so dir liéu ting dung
lugng 1én dang ké sau khi nhing.

- Do thay vén chi thuc hign trén cac quan h¢ dugc chon cua luge do, nén néu c6 bt ky mot quan hé khac trong
luge d6 quan hé bi sira d6i thi khong dam bao sy toan ven cho CSDL nay.

2) Sinh thay van cai tién
~_ DPétinhtong cua V, C, P, A ¢ trén chuyén cac gia tri cua cac thudc tinh tic dong cao H; khong phai 1a van ban
vé kiéu van ban bang ham toString(S) roi tinh tong cac ma ky tu cua céc thugc tinh thudc tinh nhu sau:

Véi mdi bo t; thuoc R, néu t,.H; cd kiéu khac véi kiéu van ban thi sValue = toString(t.H;), ngwoc lai thi sValue =
t.H,

VvH=VH+ ¥ M3 Unicode cua cac nguyén am thudc sValue
C" = C" + Y M Unicode cua cac phu am thudc sValue
P" = P" + 3 Unicode cua cac ky tu dac biét thugc sValue
V5 = V4 + Y M4 Unicode cta cac nguyén am thudc t;.L;
CY = C' + Y Ma Unicode ctia cic phy m thudc t;.L;

PY =P + Y Ma Unicode cua cac ky tu dic biét thuoc t;.L;
A% =AY +Y Mi Unicode cua tat ca cac ky tu thudc t;.L;

Diém khac biét thir 2 1a ding mot mang W vai 4 phan tir 1 cac ky tu Unicode, ma nay c6 dac tinh la khong hinh
dang (rong) va khong chiem cho, mang nay duoc tao ra bang cach si dung ham bam céc gid tri e; ghép véi khoa thuy
van K. bé xac dinh ky ty thay van trong W, tinh W; theo cong thic sau:

W, = UNICHAR (H(e; || K) mod 32) (j =1, 2,3, 4)
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Vai:
- K 12 khoa bi mat va d6i xtng, chi ngudi cha co so dir liéu duge biét va dwoc ding & ca qua trinh nhing thity
van va phat hién thay van.

- Ham bam H dugc st dung ¢ day dé dam bao rang khi c6 bat cir mot thay do6i nao Xdy ra trong co s¢ dir ligu thi
cac ky tu thily van W, ciing thay doi theo. Day chinh la diéu mong muén ddi véi cac lugce d6 thiy van ding dé dam bao
SutoanvenCuacaccosochrheuquanhe

- || 1a phép toan néi chudi.
- Ham UNICHAR la ham chuyén ma Unicode thanh ky tu tuong tng.

Luoc db nhing, phét hién thay van cé s dung thu tuc sinh thay van tir luge d6 co so di lidu quan hé R c6 m
thudc tinh tac dong cao, n thudc tinh tac dong thap va khéa thuy van K, thu tuc d6 dugc xay dung nhu sau:

Procedure SinhTV (R, K)
Input: R, K
Output: W
1.V =c"= P =0
2.For r; € R Do
3. for i =1 to wdo
4 for j =1 to m do

5. if t;.H; khdc vdéi kiéu vdn ban then sValue =
t;.H; toString()
6. else sValue = t;.H;
7. end if
8. Vi = v + Y M& Unicode cua cac nguyén am thudc sValue
9. cf = c? + Y Ma Unicode cua cac phu am thudc sValue
10. PP = p¥ + 3 Unicode cua cac ky tu dic biét thudc sValue
11. end for
12. end for
13. for i = 1 to w do
14. v, =cCch o= PYy =AY =0
15. for j =1 to n do
16. sValue = r;.L;
17. V', = V¥ + ¥ Unicode cua cé&c nguyén am thudc sValue
18. C'; = C" + ¥ Unicode cua céac phu am thudc sValue
19. P'; = P'5 + ¥ Unicode cua céac ky tu ddc biét thudc sValue
20. At = A", 4+ ¥ Unicode cua tét ca cac ky tu thudc sValue
21. end for
22. end for
23. End For
24. for i = 1 to n do
25. D;y = VP + Vh
26. D, = C + C%
27. D;; = P" + P,
28. D;, =A%;
29. end for
30. for i = 1 to n do
31. for j =1 to 4 do
32. Niy = Dy / sqrt(D’sy + D'sp + D5 + DPyy)
33. N, = Ny
34. end for

35. end for
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36.
37.
38.
39.
40.
41.

W = N'*N
for 7 =1 to 4 do

W; = UNICHAR (H(e; || K) mod 32 )
end for

Sdp tht tu clha W
return w

3) Chia nhdm céc bo cua quan hé

Cho quan hé r thudc R véi @ bo dit liéu, khi day viéc phan chia  bo cua quan hé r thanh cac g nhom dya vao
khoa chinh ctia b va khoa thay van K. Cach phén chia nay s& lam tang tinh ngau nhién khi chon cac b va phan céac bo
vao cac nhom riéng ré. Tinh ngau nhién nay c6 do bao mat cao dwoc dam bao bang ham bam mat ma H(). Muc dich
ctia viéc phan chia nay nham lam ting kha niang bén virng cua thuy van trudc cac tan cong va phat hién gia mao néu co.

Vi s6 lugng nhom g, khéa thay van K chi chu so hitu co so dit ligu quan hé biét, viéc phan chia cac b cia
quan hé vao nhém Gy (k=0, 1, ..., g - 1) s& duoc thuc hién bang cdng thic sau:

Véimdibotier tie Gvsik=HK|t.P)modg (Vi=1,2, .. o), trong d6, H(K || ti.P) la ham bam khoa
thuy véan K cung véi gia tri thugc tinh khéa chinh P caa b6 t; va || 1a phép ghép néi.

Sau day la thu tuc chia nhém cac bo di liéu.

Procedure ChiaNhom(r, K, g)

1. for k = 0 to g-1 do // kh&di tao céc chi sb va cédc nhém
2 gr = 0

3 Gy = &

4 end for

5 for i = 1 to w do

6. k = H(K || t;.P) mod g

7 Gy = G U {t;}

8 gr = qx + 1 // gx 1a sé bd trong nhém Gy

9 end for

4) Nh(ng thiy van vao thugc tinh tac dong thap

DAu tién, tién hanh lya chon bo dé nhang thuy van trong nhém G; caa quan hé r:

t = CODE(W(J mod 4)+1) mod q;

Trong d6 g; 1a s6 bo ciia nhom G;, ham CODE la ham chuyén ky ty thanh ma Unicode tuong Gng.
Sau d6, tién hanh xac dinh thugc tinh va vi tri nhung dé nhdng ky tu thay van trong bo di chon.

Trong luge dd thity van c6 sir dung thi tuc nhang thily van vao cac thudc tinh tac dong thap trong mot nhom,
tha tuc d6 duoc Xy dung nhu sau:

Procedure NhungTV ((G;, W))

1.

g w N

6.

// Chon bd thi t trong G; dé nhung

t = CODE (W5 mog 4)+1) mod gy

//Xac dinh thudc tinh nhing

e = t mod n

vtrinhung = Converter (H(K))%length (r¢.L.)

Cheén W moq 4)+1 Vao r¢.L. tai vtrinhung

5) Nhang thay van vao co so dit liéu quan hé

Thuat toan 1:

Nhung thay van

Input: - Luoc &b R(H;, Hs,,..,Hw, Li, L, ...., Lp). Trong &6, H;, H,,.., H, la
cdc thudc tinh kiéu vdn ban cé téc ddéng cao, con L;, L., ...., L, 1la cac thudc
tinh kiéu vdn ban cé tac déng thép.

- Khdéa nhung thuy van K.

- S nhém g
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Output: - Lugc d4 R d& nhung thuy van.
1. W = SinhTV (R,K)
2. For r; € R Do
3. ChiaNhom(r;,K,q)
4. for 7 = 0 to g-1 do
5. NhungTV (G;, W)
6. end for
7. end For

6) Nhan xét

Véi viéc tinh tong cac gia tri nguyén am, phu am va céc ky tu dac biét trén toan bo luge do R thay vi tinh trén
quan hé r riéng I¢é khién ky tu thiy van sinh ra mang tinh bao quat hon. Moi thay d6i trén quan hé bat ky cta lugc do
déu anh huong dén ky ty thuy van dugc sinh ra diéu nay c6 nghia ta cé thé phét hién dugc sy thay do6i trén ca cac quan
hé khéng nhung thay van 1én trén.

Viéc str dung cac ky tu khong chiém chd khdng hién hinh va cheén céc ky tu nay vao vi tri bat ky trén cac thudc
tinh van ban tac dong thap khién cho viéc phat hién thay van tré nén kho khan hon.

Vi viéc chia nhom cac bo trén quan hé nhing thuy van, véi mdi nhém G; nhing mot Ky tu thuy van nhu trinh
bay ¢ trén khién dung lugng tang thém cua co s& dit liéu 1a khdng 1on (mot quan hé nhing t6i da g ky tu thuy van).
B. Thugt toan phét hign thuy van

Quan h¢ r thuoc R sau khi nhing thay van c6 thé Iuu thong binh thudng trong méi truong cong cong. Khi co
nghi ngo ve mot sy Xuyén tac hay gia mao nao do doi véi quan h¢ nay, nguoi chu s¢ hiru quan hé o the tien hanh xac
minh bang thuat todn phét hién thuy van.

Gia sir R 1a lwgc d6 co s¢ di ligu can kiém tra xem c6 phai la gia mao cuia lugc do R da thuy van hay khong.
Thuat todn phét hién thay van va xac minh su toan ven dugc chia lam 3 phan co ban:

- Thuc hién quy trinh sinh thay van trén R’ giéng nhu da thyc hién trén R trong thuat toan nhing thay van. Vi tri
cac ma ky tu nhing duoc sinhrate R’ la W, véij=1, 2, 3, 4.

- Theo céc quy tic nhdng thuy van vao céc thudc tinh tac dong thap, trich ra cac ma ky tu da nhing va goi cac
ky tu nay la W’ véij=1,2,3,4.

- So sanh cac ky tu cua /'’ véi cac ky tu cua W véi nhau. Néu chang trang khép thi R’ chinh 1a R va khong bj

stra d6i. Néu nguoc lai thi két luan 1a R da bj sira doi.

Thudt toan 2: Phat hién thuay véan

Input: - Luoc d& R’ (H;, H,,..,Hn, Ly, L, ...., L,). Trong &6, H;, H,,.., H, la
c4dc thudc tinh kiéu vdn ban cé téc dbéng cao, con L;, L., ...., L, 1la cac thudc
tinh kiéu v&n ban c6 téc dbéng thép.

- Khdéa nhung thuy van K.

- $&6 nhém g
Output: - Lugc db R toan ven hay di bi suwa ddi.
1. W = SinhTV (R’,K)

2. For r; € R’ Do

3. ChiaNhom(r;,K,qg)

4. for j = 0 to g-1 do

5. NhungTV (G5, W)

6. w’y = substring(r’..L., vtrinhung,1)
7. End for

8. Sdp thu tu W’

9. if W <> W’ then

10. return “Luoc dd bi sta déi”

11. end if

12. End For
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) Gia str o trung binh p ky’tu trong méi thugc tinh cia mot bo va mdi bo ¢6 m + n thuge tinh. Khi do, viéc tinh
tong cac ky tu c6 trong mot bo ton khoang p(m + n) don vi thoi gian. Vay thoi gian tinh toan cho luge do thay van la
wp(m + n) don vi thoi gian hay d6 phuc tap 12 O(wp(m + n)).

IV. TINH DPUNG PAN

Pinh ly: Thuat toan phat hién thay van xac dinh sy toan ven cua luge 6 quan hé R néu luge d6 quan hé R
khong bi stra doi.

Ching minh. Dé chimg minh dinh 1y s& chang minh W;va 7 Ia tring khép. That vay:

- Dya vao m thudc tinh tac dong cao va n thudc tinh tac dong thap tinh dugc ma tran D bao gom 4 hang va n cot
véi cac thanh phan la Dy, Diy, Diz, Dig (V6ii=1, 2, ..., n) véi:

Dip = V" + V5
Dp=C"+Ch
Diz= P"+ Ph
Dis = A5
Trong do V", V&, C*, CY, P™, P, Al 1a tong ma Unicode cua cac nguyén am, phu am, ky tu dac biét va tong
ma Unicode cua tat ca cac ky tu theo tirng thudc tinh.
Chuin héa ma tran D dé thu duoc ma tran chuan héa N theo cong thic:
D.

— U}

N; m
=>W;(=123,4 1)

- Theo thuét toan phat hién thuy van, ta co:

+ Phan chia cac b6 t; cia quan hé r e R vao nhom Gy (k= 0, 1, ..., g-1) s& duoc thuc hién theo cac budc sau:
Véi mditi e r, t; € G véi k = H(K || t;.P) mod g

+ Céc bo cua r dugc chia nhdm trong G. Dé thay van nhém G; gdm q; bo, dau tién chon bo thi t € G; dé nhing
thuy van nhu sau:

t= CODE(W(i mod 4)+1) mod Qi

+ Sau khi xac dinh duoc bé thar t can nhang thay van, vi tri nhing thiy van trong thudc tinh L, cua bo thi t
duoc thuc hién nhu sau:

e=tmodn
vtrinhung = Converter(H(K))%length(r.Le)
= bitthay van W (=1, 2, 3, 4) 2
- Theo gia thiét luvge dd quan hé R khong bi stra ddi nén: t'.L; = t.L; (3)

Tur (1), (2) va (3) = W triing vé6i W’ = diéu phai chung minh.

V. KET LUAN
Luoc do thity van cai tién nham dam bao sy toan ven cua co so dit liéu quan hé c6 nhirng wu diém sau:

- Bén vitng: Céc gid tri dic trung cua luge dd ¢6 thé dugc nhing trong thudc tinh co tac dong thdp & khip noi
trong quan hé. Vi vay rat khé dé cd thé go bo hét cac ky tu thuy van da nhing.

- Nhay cam: Moi thay ddi trén quan h¢ bat ky cua luge dd déu anh hudong dén ky tu thay van dugc sinh ra diéu
nay co nghia ta c6 thé phét hién duoc su thay doi trén ca cac quan hé khdng nhing thiy van Ién trén.

- Phét hién mu: Qua trinh xac minh su toadn ven cua luge dd khong doi hoi luoc dd gbe va thiy van gc.
- Khdng hién: Thay van dugc nhing 1a céc ky tu co dic tinh 1a khong hinh dang (rdng) va khong chiém chd.

Nhuoc diém ciia luge do 1a viée sir dung cac ky tu khdng chiém chd khdng hién hinh va chén céc ky tu nay vao
vi tri bat ky trén cac thudc tinh van ban tac dong thap khién cho viéc khoi phuc dir liéu goc tré nén kho khan hon.



Luu Thi Bich Huong, Bui Thé Hdng 117

TAI LIEU THAM KHAO

[1] Bedi R., Thengade A., Wadhai V. (2011), “A New Watermarking Approach for Non Numeric Relational
Database”. International Journal of Computer Applications (0975 - 8887), Vol 13, No 7, pages 37-40.

[21 Hamadou A., Sun X., Shah S. A. and Gao L. (2011), “A Weight-based Semi-Fragile Watermarking Scheme for
Integrity Verification of Relational Data”, International Journal of Digital Content Technology and its
Applications, Volume 5, Number 8, pages 148-157.

(3] Luu Thi Bich Huong, Bui Thé Hong (2014), “Pam bao su toén ven cua co s& dir liéu quan hé véi cac dir liéu kiéu
van ban bang ky thuat thay van”, Tap chi Tin hoc va biéu khién hoc, T.30, S.1, tr. 52-62.

ENSURING INTEGRITY FOR RELATIONAL DATABASES WITH ATTRIBUTE TEXT BY
WATERMARK SCHEME
Luu Thi Bich Huong, Bui The Hong

ABSTRACT: This paper proposed an improved scheme for ensuring the integrity relational databases with attribute text. Any
change in any relation of relational scheme affect the generated character watermarking, which means that can be detected changes
in non-embedded watermark relationships.



