Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT df V-1, $ 13 (33), thang 6/2015
A P N\ L7 ~ " A A N\
M6t moO hinh oo sé dir liéu quan hé mo

A Fuzzy Relational Data Base Model
Nguyén Hoa

Abstract: This paper introduces a fuzzy relationalcac goi lxu kién co tong krong khaing 10kg vadugc
data base model (FRDB) that extends the converitiondn chuyén trong thi gian khaing 36 gio tir Ha Noi
relational data base model with two key featurds: (dén Sai Gon”, v.v. Trongi6 tré, khaing 10 kg va
the relations represent the set of data tuplesadhe khaing 36 gio 1a nhrng khai ném va gia tr khdng
fuzzy relations; (2) selection conditions are asstecd chinh xac.

with fuzzy set values to be able to query the fuzzy Trong nhitng nim quada cé nhéu mé hinh o s
imprecise information of objects in relations. Any jigu quan & dya trén ly thugt tap mo (fuzzy set)
interpretation of the membership degree of tup@es fq;qc nghién @¢u va xay ang [1,3,7,9,10], km md
fuzzy relations is proposed on the basis of theyfset hinh hoa cacidi tuong ma théng tin & ching o,
theory to develop the data model and datghgng chinh xacié khic phuc cac hn ché cia mo
manipulating model of FRDB that consist of schemaginh CSDL quan & truyén théng. Cac mé hinh nh

fuzzy relations and algebraic operations. Som@y goi [a mé hinh o s dit liéu quan & mo (fuzzy
properties of the fuzzy relational algebraic op&as e|ational data base model).

are also formulated and proven as extensions of the
properties of relational algebraic operations ineth
conventional relational data base model.

C6 hai cach p cin chinhdé biéu dién d lieu mo
trong md hinh CSDL it (1) béu dién gia ti thusc
tinh bing cac gia irtap mo trong quan & mo; (2) biéu

Keywords: Fuzzy set, fuzzy relation, fuzzygizn gia ti thupc tinh bing cac gia trdon, chinh xac
relational data base, fuzzy relational algebraiqrong quan B mo.

operation Trong céach fip ¢n thi nhit, gia ti thuoc tinh

quan & duoc biéu dién bing mbt tap my vaduoc dién
dich bdi ham thanh viénia né [4,7,9,11]. Trong cac
mé hinhdugc xay drng king cach ép cin nay, cac
fuan k¢ hai ngéi 6 dién giira cac thac tinhduoc moy
rong thanh cac quanéhmo. Mac @6 thanh vién ¢o
thuoc) caa cac b duoc 4n trong nirc d6 thanh vién
cia cac gia frthuc tinh. Cach @ip cin the hai thrc
chit 1a my rong cac quandcd dién nhiéu ngdi thanh
cac quan & md nhiéu ngdi trén cac nin gia ti thupc
tinh quan B. Vi cadc mb hinhtugc xay drng theo cac
tiép cin nay, nirc d6 thanh vién ga gia ti thudc tinh
duogc an trong nirc d6 thanh vién sa cac b trong cac
quan & mo.

Mic du c6 mit sb nghién &u phét trén CSDL
quan & mo dya trén cach &p cin thi hai [6,10],

l. GIOI THI EU

Nhu ching tadd biét, md hinhco so dir liéu quan
hé truyen thong (conventional relational data base)
duoc dé& nghi boi Codd E.F &m 1970 [2],d4 ching ©
nhiéu wu diém trong cac &n dé moé hinh héa, tht ké
va hién thyc cac i§ thdng lon, tir phan mém chodén
Co v dir liéu (CSDL). Tuy nhién, caéng duing dra
trén md hinh CSDL quaréhruyén thing khéng biu
di&n duoc cacdbi tuong ma théng tin & chiing khéng
dugc xacdinh mdt cach rd rang va chinh xd@iéu d6
lam han ché kha ning md hinh hoéa va &i quyét cac
bai toan ap dng trong t# gii thuc. Ching han, cac
trng ding md hinh CSDL tridn thing khéng th tra
loi dugc cAc truy dn kiéu nhr “tim tit ca bénh nhan
tré co tién ar bénh viém thanh can”; hoic “tim tat ca
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nhung theo ching taiuoc biét, chra c6 nét mé hinh
nao duoc xay drng hing cachdinh nghia cac khai
niém biéu dién dit lidu va cac phép toatai sb quan I

mot cach hinh thc dé tir d6 phat béu va chiing minh
céc tinh cht cia cac phép toadai sb ciing nhr xay
dung mit hé quan tri CSDL cho mé hinh.

Bai bao nayié nghi moét mé hinh CSDL quanéh
mo (FRDB) dra trén cach &p cin thr hai, trongdé
cac khai nim luoc d6, quan & va cac phép toadai
sb quan 8 duoc dinh nghia mdt cach hinh thc nhr
nhitng my rong trec tiép cac khai rim va phép toan
trong ung trong CSDL trugn thong. Pac bigt, cac
diéu kién chpn duoc phan lai va ndi nghia aia ching
dugc dién dich nhr mot anh x cho phép & hop V6i
cac fip my dé thuc hién cactruy vin mém (soft query)
trén cac quanémo trong FRDB. Chung toitmg phat
biéu va chirng minh ndt sb tinh cHit caa cac phép toan
dai sb trén FRDB va phat &n mot hé quan tri khoi
dau cho FRDBdé minh hpa cho trén vong trng ding
cia mé hinh nay vao tic .

Co sb toan hc dé phat trén FRDBduoc trinh bay
trong Phn I, luoc d6 va thé hién FRDB dugc gidi
thiéu trong PhAn 1ll. PHan IV trinh bay cac phép toan
dai sb trén FRDB, Phn V giéi thiéu mpt hé quan tr
khoi dau caa FRDB va cbi cung Phn VI la mjt sb
két luan va hréng nghién ¢u trong trong lai.

Il. CO SO TOAN HQC CUA FRDB

Phin nay gbi thiéu tip my va quan B mo [6] nhu
la oo s toandé phat trtn FRDB. Tap my dwoc Sr
dung dé biéu dién cac truy @n vi théng tin khéng rd
rang, quan & mo dugc Sr dung dé dinh ngha cac
guan I§ trong FRDB.
I.1. Tap mo

Tap mo & khai ném mo rong aia Bip & dién va
dugc dinh ngha nhr sau.
Pinh nghia 1. Gia sir xla mot tap khac éng, mot anh
xa tir X dén khaing déng [0, 1], ua: X — [0, 1], xac
dinh mgt tgp mo (fuzzy set)A trén x. Anh xa 1 duoc
goi la ham thanh viérimembership function)ia #p

df V-1, $ 13 (33), thang 6/2015

my A. V6i moi x O X, a(X) 1a mirc @6 thanh vién
(membership degreejiax ddi véi A.
bé don gian, ky hiéu A: X — [0, 1] c6 tié duoc s
dung dé biéu dién tap mo A.
Vi du 1. Mét vi du don gian & tap mo la tp cac 8
gin $ 2, about_2 dugc cho i ham thanh viénia
no nhr sau:
x—=10x0[L2]
about 2=<3-x Ox0O (23]
0 OxO[L3]

va do thi ham thanh viénia about_2nhr trong
Hinh 1.

v

0 1 2 3

Hinh 1. Tp nv cac  gan 2

CAac phép toan trén captmo duoc dinh ngha mbt

cach bng quat da trén cac anh axtr tap tich
Descartes i@ cac khang dong [0,1]dén khaing d6ng
[0,1]. Tuy nhién, phn nay ch giéi thi¢u cacphép toan
chuin (standard operation) trén cé&ptmy [6] duoc
ung dung trong FRDB.
Pinh nghia 2.Gia sr A, B |a hai fip mo trén p X va
c6 cac ham thanh viéar huot |1 4, 1. Phép toaniy
phan b @a A, hop, giao va hu cia A vaB duoc dinh
ngha theo ham thanh viéma chang nhr sau.

1. tae(X) = 1ua(x), Ox Ox

2. pane(X) = max(a(x), te(x)), Ox O X
3. Unns(X) = mMin(La(X), a(X)), Ox OxX
4. tas(X) =min(ua(X), 1-46(X)), Ox LU
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11.2. Quan hé mo

Quan k& mo duoc dinh nghia bing cach n rong
quan k& ¢b dién nhr sau.
Pinh nghia 3. Gia sr Ay, A,,..., Ac la cac &p khac
rong, mot quan B mo k-ngdi R gitrak tip Ay, Ag,..., A
la mot tap con nd cia #p tich DescarteA;xA,
X, XA

Nhu vay, mot quan & mo k-ngdi R duoc két hop
véi mot ham thanh viépr: AjxA; x... xA, - [0,1].

. L UQC PO VA QUAN HE FRDB

Luoc dd va quan B FRDB duoc mo rong tir lugc
d6 va quan B CSDL truyén thong dé biéu dién kha
nang cac b thuoc v& mot quan & mo.
l1l.1. L woc d6 FRDB

Mot lugc @6 FRDB ¢dhm mot tap thude tinh Kt hop
véi mot ham thanh vién, lamocsdy dé xac dinh céac
quan & mo, dugc dinh nghia nhr sau.
binh nghia 4. Mot luwoc d6 quan B mo (fuzzy
relational schema) ladhbo d6i R= (U, 1), trongdo

1. U={Ay, A, ..., A} la mot tap cac thdc tinh doi
mot khac nhau (Bu dién thdng tin ¢ gia ti cac
dbi tuong trong quan &).

2. pla mot anh s dat twong tng mdi (Va, Va, ..., W)
0 DyxDyx...xDy voi mot sb thuc thuse [0, 1],
trongdo D; 1a mién gia ti caa thue tinhA (i = 1,
K.

Chung t6i fru y ring, nhr trong CSDL quan &
truyén thong, dé don gian, cé ti¢ viét R(U, 1) thay cho
cach vét R = (U, £). Ngoai ra, mi t = (v, Va, ..., Vi)
duoc goi la mot bd trén fp thwe tinh {A, Ay, ..., Ad.
Vi du 2. Mot luge dd quan & mo PATIENT trong
FRDB mo & V& cac [énh nhan cé thnhr sau:
PATIENT (PATIENT_ID, PATIENT_NAME, AGE,
SEX, 1), v6i pla anh g
ML string x string xreal x binary - [0, 1], trongdd
string, real va binary 1a cac mén gia ti caa cac
thuoc tinh PATIENT _ID, PATIENT_NAME, AGE va
SEX.

df V-1, $ 13 (33), thang 6/2015

[11.2. Quan hé FRDB

Quan k& my dugc mo rong tr quan 18 truyén thng
[2, 5] v6i mic d6 thupe dugc gan cho @i bo nhu dinh
ngha droi day.

Pinh nghia 5. Gia sr U = {A, Ay, ..., A} 1a mot tap
thuoc tinhddi mot khac nhau, it quan B mo (fuzzy
relation)r trén krgc d6 R(U, £) la mot tap hiru han cac
bo {t, t,..., t} trén tAp cac thgc tinh {A, Ay, ..., Ad,

dugc két hop twong tthg Wi cac gia ti (t) biéu dién
mirc d6 thuoc aiat; trongr. Cac ky héu t.A haic t[A]

biéu thi gia ti thupc tinh A caa b t trongr. Mic do
thuoc aaat; trongr duoc ky hiéu la g ().

Véi moi tap thuse tinh X O {A, A, ..., A}, ky
hiéu t[X] dugc st dung dé biéu thi phan con hi cuat
sau khi lai bo cac gia tr cia cic thac tinh khéng
thudc X.

Phy thusjc ham ra (fuzzy function dependence)
trong FRDBdwgc md rong tir phu thuoc ham trong
CSDL truyén thing [10].

Pinh nghia 6. Gia sir R(U, 1) 1a mot lugc d6 quan
mo, r la mot quan & mo bat ki trénR(U, ), X vaY la
hai ip con céac thic tinh @iaU. Ta naiY la phu thusc
ham no d6i vai X trén roc dd R(U, 1) va ky héu X
~s Y, néu

Oty 2 O, (4(t) O a(tz) O ([X] = t[X])) - (t[Y] =
t[Y]), trongdd O la mot phép toan éi logic mo dugc
dinh nghia ki a O b = min(a, b) (do Zadehdé ngh
trong [6]) va suy lan my a - b dugc dinh ngha hoi
a-b=1rfuas<b,vaa- b=1-@b)néu ngrc
lai, v6i a, b O [0, 1] (do Lukasiewicaié ngh trong
[6]). Suy ltin my nay & nt mé rong truc tiép tir suy
luan trong logic 6 dién (@ —~ b=1rfua<bvaa -
b = 0, rfu ngroc lai, véi a, b O {0, 1}).

Nhu vay, pha thuoc ham né 1a pha thuoc theomic
dé (gradual), ngta la plu thusc cang &n khi gia ti
cua suy lén mo cang én.

Chung tdi tru y ring, khi gia ti hamy; bang 1 i
moi r trén R(U, £, suy liin mo xacdinh phu thugc
ham licd6 dong nhit vai suy Iuan trong logic 6 dién
(do cac mnh dé tham gia ([X] = t;[X]) va [Y] =
t,[Y]) chi c6 tH nhan cac gia tr 0 haic 1) va ph
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thuoc ham nd trong dinh nghia nay & dong nit véi
phu thusc ham trong CSDL trudn thong [5].

Bay gio CSDL quan B mo [a ms rong aia CSDL
quan I truyén thing vaduoc dinh nghia nhr sau.
Pinh nghia 7. Mot co s dir liéu quan i@ mo (fuzzy
relational database) tréndimtap cac thdc tinh 4 la
mot tap cac quan dimo tuong g Wi tap cac lroc do
quan & mo cia chang.

Luu y rang, réu chi quan tamién mot quan k¢ duy
nhat trén mdt luoc dd thi cd tie dong nkit ky hiéu tén
quan k& va lroc d6 caa chang.

Vi du 3. Mot CSDL quan & mo don gian cac Bnh
nhan &i phong kham ¢a mjt bénh vién c6 thé duoc o
chac nhr cac Bing 1, 2 va 3. Trongié PATIENT
(BENH NHAN), DIAGNOSE (KHAM BENH) va
PHYSICIAN (BAC 9) la cac quan &mo trén cac
lwoc d6 cung tén. Cac the tinh PATIENT_ID,
PATIENT_NAME, AGE, WEIGHT, MEDICAL_
HISTORY, DISEASE, DURATION, COST ubng
tng béu dién ma $, tén, ti, trong rong, tén st
bénh, Bnh @uoc chin doan hén ti), thoi gian diéu
tri va chi phidiéu tri trén ngay ¢a mdt bénh nhan.
Cac thwc tinh khac nh PHYSICIAN_ID,
PHYSICIAN_NAME va EXPERIENCE uong trng
biéu dién ma $, tén va tham nién khamh knh aia
mot bac & Mot sb bénhtién ar haic dugc chin doan
hién tai caa cac Bnh nhan trong CSDL nhBronchitis

df V-1, $ 13 (33), thang 6/2015

(viém phe quan), Gall-stone(soi mat), Hepatitis(viém
gan), Tuberculosis(lao phbi), Lung cancer(ung thr
phdi). O day, quy udc don vi thoi giandiéu tr, chi phi
diéu tri trong tng langayva 1000 ¢ong VN). Tham
nién kham chia kEnh aia bac sdugc tinh theo am.
Chang t6i fru y ring, gia ti z(t) biéu dién d6 thusc
cua nmbi bo t trong cac quandmo, khi (t) = 1.0, B t
thuc ar thudc quan K. Xét @ toan hc, y ngha do
thuoc (t) cha t (Binh ngha 5) trong quan é mo
trong tr nhue do thupc ala mbt phan tr trong Bp Mo
(quan B mo ciing 1a ndt tap mo). Xét v kha ning
biéu dién trongung ding, do thusc cho bét mac do
chinh xac @a théng tin. Cling han, xét & t; (b tha
nhat) trong quan & DIAGNOSE, gi st théng tin &
ma $ bénh nhan PT005 vama $ bac $ (DT0O0D) la
chinh xac, lic nago thuoc (ty) = 0.7 @at, biéu dién
d6 chinh xac aa kénh dugc chin doan {Tuberculosis
lao phdi), thoi giandiéu tri (400 ngay) va chi phfiéu
tri (300 nganiong/ngay) @a knh nhan.

Chung t6i ru y thém #ing, CSDL nd ¢ day la don
gian, cac gia frthuoc tinh ding nhr viéc gando thuoc
cho cac b cia cac quanéchi c6 y nglia minh la
cho cadinh ngha 4, 5 va 7. Trong camg ding thic
té, xacdinh do thuoc caa cac b trong mdt quan k& mo
la mot phin aia qué trinh thit ké CSDL vaduoc cac
chuyén gia thit k&, chuyén giaihh wc xacdinh dra
trén viéc danh giado chinh xac @a céc gia irthuoc
tinh adia cac b trong quan &

Bang 1. Quan BPATIENT

PATIENT_ID | PATIENT_NAME AGE WEIGHT | MEDICAL_HISTORY U
PTO05 L.V. Tam 53 70 Bronchitis 0.9
PTO06 N..T. Trang 29 49 Gall-stone 0.5
PTO07 T.T.Tu 21 65 Hepatitis 1.0

Bdng 2. Quan B PHYSICIAN
PHYSICIAN_ID PHYSICIAN_NAME EXPERIENCE u
DT001 N. T. Son 30 0.6
DT002 H. V. Tuan 25 0.8
DTO003 T.T.T.Nhan 6 0.9
Bang 3. Quan B DIAGNOSE
PATIENT_ID PHYSICIAN_ID DISEASE DURATION COST| u
PTO05 DT001 Tuberculosis 400 300 0.7
PTO06 DT002 Hepatitis 40 30 0.5
PTOO7 DT003 Lung cancer 500 350 0.4
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IV. CAC PHEP TOAN PAI SO FRDB

Cac phép toadai sé quan & mo nhe phép cln,
phép giao, phépdp va phép ir 1a @ sv dé truy van
va thao tac d liéu mo, khéng chinh xac trong FRDB.
Cac phép toan nairgc mo rong tir cac phép toadai
s6 quan ¢ truyén thong, trongdé mic do thanh vién
cua céc b la not gié ti trong khang [0, 1].
IV.1. Phép chpn

Phép chn trén ndt quan i@ FRDB |1a @ s5 dé thuc
hién cac truy dn tim kiém théng tin trong CSDL.
Truge khi dinh nghia phép chn, chdng téi ghi thiéu
cl phap va nignghia aia cacdiéu kién chpn nhr dudi
day.
Pinh nghia 8. Gia sir R 1a mt luoc d6 FRDB, X la
mot tip cacbién bd quan i, 6 1a mit quan k& hai ngdi
trong{=, %, <, <, >, >}. Cacdiéu kién ctpn mo (fuzzy
selection conditionffugc dinh ngha mbt cachdé quy
va c6 ndt trong cac ang sau:

1. xA0Qv, trongdo x O x; A la mpt thuoc tinh trong

Rvav la mot gia ti.

. XA > v, trongdd x O x; Ala mjt thuoe tinh trong
R, - la mot quan & hai ngéi n& vav la mjt gia
tri tdp no (fuzzy set value).

X.A; O X.As, trongdd x O X, A;va A, la hai thiéc
tinh phan hit trongR.

- E néu E 1a mot diéu kién chopn mo.

5. E; OE, néu E; VA E, la cacdiéu kién chon mo trén
cung ndt bién by quan .

E; OE, néu E; VA E, la cacdiéu kién chon my trén
cung ndt bién by quan .

Chung t6i tru y rang, quan B hai ngdi & — trong
XA - VVGi v I1a mit tip mo biéu dién truy \an “tim
tat ca cac 1§ t sao chd.A lav’, quan ¢ hai ng6ié O
{= # <, < > >} trongxA B vvaxA 6xA, cOy
ngHa trong tiy nhr trong CSDL trugn thong.

Vi du 4. Véi luge dd quan 1§ PATIENT trong CSDL
céac &nh nhans Vi du 3, mbt 5 diéu kién chon my cé
thé nhur sau k 1a bién bo):

df V-1, $ 13 (33), thang 6/2015

1. Tim tit ca bénh nhantré tusi (young va co tén
s bénh viém gan ffepatiti9. Yéu du nay cé th

duoc biéu dién hoi diéu kien chon X AGE -

youngx.MEDICAL_HISTORY=hepatitis

Tim tit ca bénh nhancao twi (old) haic cé can
nang dréi 50 kg. Y&u éu nay cé th duoc biéu

dién bsi diéu kien chon xAGE - old O
X.WEIGHT < 50.

Pinh nghia 9. Gia sir R(U, 2) la mot lugc d6 quan

FRDB, r la mot quan 8 trénR, x 1a mot bién by quan
hé vat la mot by trongr. Dién dich (interpretation)
cua caadiéu kién chon my theoR, r vat, duoc biéu thi

bai intg,, 1& mMdt &nh x bo phan tir tap tit ca cacdiéu

kién chon m dén khaing [0, 1] vaduoc dinh nghiadé

qui nhr sau:

2.

1. intg, (XA B V) = £4(t) néu t.AB v vaintg, (x.A8 V)
= 0 réu ngroc lai.

2. intgr XA - V) =min((t), (1)), voi ¢ =t.A - v.

3. intg (XA B8 XAy) = 4(t) néu tA, 6 t.A, va
intr, (X.A10X.A2) = 0 réu ngroc lai.

4. inte, (~E) = 1 —ints, (E)

5. intry (E1 U Ep) = min(intg,(Ey), intr, (E2))

6. intg,«(Ex OE;) = maxinty, (Ey), intr, «(Ey)).

Chang toi tru y ring, v 1a mdt tap mo trongt.A - v
nénd =t.A - vla mdt quan B mo. Vi vay ¢ cing la
mot tap moy. Cy thé ¢ 1a ip md> ma ham thanh vién
caa n6 coddi so 1a cac b t caar. Voi méi t O r, u(t)
=V(t.A).

V& truc giac, intg, (XA 8 V) Va intz, (XA - V)
trong tng cho bét mic do thoa man cadiéu kién t.A
B vvatA - v (6 dayvla tip mo) cua b t trongr con
intr, (X.A; 8 X.A9) cho bét mirc do thoa mandiéu kién
t.A; 6 t.A, cua b t trongr. Ngoai ra, do gia iv va cac
gia ti caa cac thac tinh A, A; va A, trongx.A 8 vva
x.A; B X.A; 1a cac gia tirrd, chinh xac®inh ngha 4 va
5), nén ’u quan B 8 khdng tlha man trond.A 8 v va
t.A; O t.A; thiintg, (X.A B V) = 0 vaintg, (X.A; OX.A) =
0, ngha la & t trong tng hoan toan khéng da man
t. AOvvatA, 0t.A,.

-41 -



Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT

df V-1, $ 13 (33), thang 6/2015

Bang 4. Quan &r'= gPATIENT)

PATIENT_ID PATIENT_NAME | AGE

WEIGHT | MEDICAL_HISTORY

u

PTOO7 T.T.Tu 21

65 Hepatitis 0.93

Trong CSDL trugn thong vi z(t) 0{0, 1} nén dén
dich cacdiéu kién chon ddi véi mot bo t luén ch nhan
mot trong hai gia frla 0 hac 1 (gia ti cia w(t). Vi
vy, c6 tié coi dién dich cacdiéu kién chon trong
CSDL truyén thdng la trdng hop riéng @a dén dich
cacdiéu kién chon trong FRDB.

Vi du 5. Gia sr tip my youngbiéu dién tubi tré caa
mot bénh nhé&n @i ham thanh viéniugc dinh ngha
bai
1 0x0[0,20]
young=+ 35—x) /15 Ox0O (2039,
00Ox=35

thi dién dich aia diéu kién chon my E = “x AGE -

young [0 x MEDICAL_HISTORY = hepatitis theo
quan B r = PATIENT va b t; (b$ thr 3) trong CSDL
cac kgnh nhéano Vi du 3 laintg,3(E) = min(min(1.0,
0.93), 1.0)) = 0.93.

Bay g, phép chn trong FRDBduwgc mg rong ftir
phép cln trong CSDL quanétruyén thdng nhr sau.
binh nghia 10.Gia sir R(U, £) 1a mt lugc d6 quan &
mo FRDB, r 1a mbt quan 8 trén R va @ 1a mbt diéu
kién chon theo bén bo x. Phép chn trénr theo @,
dugc ky hiéu o r), la mjt quan & mo r' trénR, bao
gom tit ca cac I t duoc dinh ngha hoi:

r={t0r|intz,(@> 00t (O)=intr, (P}

Mot cachdon gian hon, or) = {t O r | intg, (¢)> O}.
Vi du 6. Xét quan B r = PATIENT trong © & dir
lidu cac Bnh nhans Vi du 3, truy \in “Tim tit ca
bénh nhan t va co tén sr bénh viém gan” co th
duoc thyc hign boi phép clon r’ = o (PATIENT) Voi
¢ = “XAGE - young [l xMEDICAL_HISTORY=
hepatiti§. Phép cln duoc thrc hién bing cach kim
tra sr thoa man @a tt ca cac b trong PATIENTdOi
véi diéu kien chon @. Tir Vi du 5 ta & dang thy chi
cO b tzthéa méng véi gia tri ham thanh vién la 0.93.

Vi vay két qua phép chn la quan B r’ nhu trong
Bang 4.
IV.2. Phép hpp, giao va tnr

St dung cac phép toan trén cédpthop mo trong
binh ngha 2, chang tbi mh rong cac phép toanob,
giao va tir cac quan & trong CSDL trugn thdng
thanh cac phép toarp, giao va tir cac quan &itrong
FRDB nhr cacdinh ngha dréi day.
Pinh nghia 11.Gia sr r vas la hai quan &§ mo trén
cung ndt luge dd R(U, £). Phép lp (union) @a hai
quan & r vas, ki hieu lar O s, la mt quan & mo trén
R bao @m cac 6 t duoc dinh ngha hoi

r O s={t|tos(t)=max(t), t(1)}-
Pinh nghia 12.Gia sr r vas la hai quan &§ mo trén
cung ndt luoc dd R(U, 1). Phép giao(intersection)
cua hai quan &r vas, ki hiéu lar n s, la mjt quan &
md trénR bao @m cac b t dugc dinh nghia boi

rns={t|znst) = min(z(t), 1)}
Pinh nghia 13.Gia sr r vas la hai quan &§ mo trén
cung ndt lugc dd R(U, 4). Phép tir (difference) éa
guan B r chos, ki hiéu lar —s, la mt quan & mo
trénRbao @m cac I t dugc dinh nghia boi

r-s= {t |/Jm—|s(t) = min(,ur(t)a 1'/15(1:))}-
IV.3. Tinh chit caa cac phép toardai sb

Nhu da thiy & cac pln trén, mé hinh FRDB la
dugc mo rong tr mé hinh CSDL quanéitruyén thong
ca vé biéu dién dir liéu va cac phép toadai sb quan
hé. Hé qua logic 1a cac tinh cit cua cac phép toadhi
sb trong FRDB éng dugc mo rong tir cac tinh cht
ctia cac phép toadai sé quan I truyen thong.

Sauday la caatinh ly v céc tinh cht caa cac phép
toandai sb trén FRDBduoc chiing téi ni rong tr cac
tinh chit cia cac phép toadai s quan I¢ truyén
thong.
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van théng throng va truy ¥n mém voi ngdn ng tya
SQL.
V.1. Kién trdc cia PRDBS

Pinh ly 1. Gia s r 1a mjt quan & mo trén kroc do
R(U, 1) trong FRDB. Gi ¢, va ¢, la haidiéu kién
chon. Khido

0, (Ty(r)) = Oy (Ty(I)) = Oyipy(T) (1)
Vi gia thiét trong Ogne,(r) Cacdiéu kién chon @, va
@ 1a c6 cung rat bién bo.
Chitng minh Dat s = gy,(r), ta co
Oy (Og(1)) ={t0s | Nt (@)>0} (Pinh ngfia 10)
={t0r| intr, (@)>0 O intg s (@1)>0}
= tOr| intr «(92)>0 O intr, «(1)>0)}
= tOrjmin(intg, (@), intr, «(@1))>0)}
(binh ngha 9)

= tOr[intr (@2LIp1)> O)} = Oy igy(r).

Tir d0 e thiC 0y (T, (r)) = Ogo (1) duoc ching
minh. H thirc 0,(0¢,(r)) = Og,ne,(r) dugc ching minh
teong . Vi@ 0@ = @ 0@ (phép 19i trén &ip cac
diéu kién ctopn mo ciing nhr trén nénh dé co6 tinh giao
hoan), Néroy, g(r) = Og,ne(r). Tir do suy ra B thirc
0 (Tpy(r)) = 0g(Tg(r)) va do d0 0y (0y(r)) =
Opp(Ty() = Ogyipy(I)-

Pinh Iy 2. Néury, r, varsla cac quan&imo trén clng
mét lugc do R(U, 4) thi

(dosr)

ENT=rn iy (2
tinry) nrz=rin(rznry) (3)
a0r=r,0r1, 4)
C20r2) Orz=r 0(rz0ry) (5)

Chéng minh Do cac phép toan giao vah cac &p
hop, phép 4y min vamaxcé tinh giao hoan v&khop
nén tr cacbinh ngha 11 va 12 ta suy ca¢ thuc (2),
(3), (4) va (5).
V. HE QUAN TRI FRDB

Dya trén md hinkiwgc dé nghi, sr dung hé quan tri
CSDL m& ngén mo SQLite [12] ching t6ida xay
dung mdt hé quan tri khoi dau cho FRDBduoc goi la

Kién tric dia FRDBS ¢m ba ang nhr Hinh 2.

FRDB System Architecture

Hinh 2. Kén tric aia FRDBS

Tang giao dén (GUI Layer): Cung &p mot giao
dién d6 hoa cho ngoi dung, cho phép ngi sir dung
tao ra fip cac troc dd cung i cac thc tinh trong
ng, tir cac lrgc dd d6 cho phépap ra cac quandwa
thuc hién cac truy @n trén ndt quan & FRDB.

Tang xr ly (Business Layer): am hai ktbi chinh,
mot khéi chiu trach nhém & viéc md &, bidu dién va
leu trix dix lieu cila md hinh FRDB, va &t khéi chiu
trach nhém thuc hién phép truy én. Gu thé, khdi thi
nhat s5 dong vai tro 40 ra du trac dr liéu aia hroc
d6, cia quan B, cia cac kiu gia ti thupc tinh. KIi
thr hai € dong vai tro nlr mét “trinh bién dch”, thuc
hién bién dch va thrc thi cau truy ¥n, ding nhr thuc
hién cac phép én dich diéu kién chon my phuc wu
cho vigc truy \an.

Tang dr liéu (Data Access Layer): lartg giao tép

FRDBS (Fuzzy Relational Database System). FRDE&! SQLIte, cung ép cac clic ning dé truy xuat, cip

cho phép thc hién cac thao tacap nhit dir liéu, truy

nhat dit liéu oo so thuong trdduoc teu trén SQLite.

-43 -



Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT

Mew Query Open Query Save Query

u'

Query t

_é‘“; @ —> Operator

Execute
U\M:h R'_esult Executlng

Delete Close Current

Query Query

4@ V-1, $ 13 (33), thang 6/2015

rPatient

select Patient_Name, Age, Weight, Medical_History from rPatient
where Age—very_young and Weight — about_25 and
Medical _History="Hepatitis"

.
e T "oy o T <

rPhysician
rDiagnose
== Queries

=] ex1

" Query Result | Mess

o]

Patient_MName
>

| Mguyen Van Ba
<

[ o nooc oep B

Age Weight Medical_History
Hepatitis

| Hepatitis

26

la 25

Hinh 3. Mst truy win mém

V.2. Truy vén trong PRDBS

Cu phép truy én chpn trong FRDBS lauong tr cu
phéap truy Wn chon trong cac & quan tri CSDL quan
hé truyén thong va cé dng:

select [list of attributes]
from <relation>
where [fuzzy selection condition]

Trong do, “fuzzy selection condition” l&iéu kién
chon mo cia phép chbn trén quan & “relation” da
dugc dinh ngha trong Phn IV.1. V6i ¢ phéap nay, cé
thé biéu dién truy Vin mém “tim tit ca bénh nhanrat
tré, trong lwrong khaing 25kg va c6 #n sr bénh viém
gan” trong FRDBS &i
selectPatient_Name, Age, Weight, Medical_History
from rPatient
where Age- very_young and Weightabout 25 and
Medical_History="Hepatitis”

Hé thbng FRDBS thrc thi truy vin va ta vé két qua
nhu trong Hinh 3.

Chang t6i tru ¥ ring, quan B md tréndo truy \an
thuc thi la “rPatient”.bay la ndt tap cac b cung \bi
muac d6 thanh vién ga chingduoc tao ra tr luoc do
PATIENT. Phép toan logic “and” trong truyaw la
hién thyc cia phép toan logic[? trong FRDB (Plan
IV.1). C4c fp mo “very_young” va “about 25'da

trong I quin tr; FRDBS

dugc ngroi dung dinh ngha, leu trik trong ndt thu
vién vaduoc FRDBSquan ly.
VI. KET LUAN

Trong bai bao nay, ching té& gisi thiéu mot mod
hinh @ s& dir liéu quan B mo, dugc i la FRDB,
cung \6i cac phép toadai sb co ban nhr chon, hop,
giao va tir dé cho phép thao tac va trugrvthéng tin
khong rdé rang, khéng chinh xac.6Mguan & FRDB
la mot tap Mo vai mirc d6 thanh vién b trong khang
[0, 1], cAc truy @n mém c6 thé duoc thec hién bing
cach & dung caadiéu kién chpn két hop vai cac gia tr
tap my. Mot s tinh cHit coa cAc phép toadai sb trén
FRDB ding dugc dé& ngh va ching minh. Mt hé
quan tri khoi diu aia FRDBduoc xay drng nhr mot
minh hpa cho trén vongung ding aia FRDB.

Trong céc béc tiép theo, chiing tdidsxay drng
cac phép toadai sé khac nlw phépchiéu (projection),
phép tich Descartes va phiét (join) cac quan imo
trong FRDB va hoan thin hé quan tri FRDBSdé cé
thé mo rong hon nira kha ning ung ding aia md hinh
FRDB.
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