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MO HINH PAI SO QUAN HE CUA HE THONG HUGNG DOI TUQNG
NGUYEN MANH BUC!, NGUYEN VAN VY2, BANG VAN BUCH

YKhoa Todn, Truing Dai hoc Su pham - Pai hoc Théi Nguyén
2 Trudng Pai hoc Coéng nghé- Pai hoc Quie gia Ha Noi
3Vién Céng nghé thong tin

Abstract. This article presents semantics of object oriented systemn with classes, visibility, dynamic
binding and recursive methods. The class declarations and commands are served as designs in terms
of pre- and post conditions; the relations of components in system... This approach shows clearer
relations of components in object oriented system, possibility of using tools and cheecking method to
improve the refinement for further development of systems. The algebraical laws are expanded for
design specification of object oriented programs.

Tém tdt. Bai bdo trinh bay ngir nghia cia hé théng nrdmg ddi twomg véi cac lép, tinh trre guan,
lién két ddng va cde phuong thite dé quy. Cde khai bédo 16p va cde lénh nhur 13 cde thidt k& dira trén
tién diew kién, hau difu kién vi cde mbi quan hé eda cdc thanh phiin trong hé thdng... Cach tidp
can nay sé cho thiy ro rang mdi quan hé cda cde thanh phiin trong hé thoug hudng dbi tuong, va
cde khi ning sit dung cic cong cu va cich thire kigm tra d€ cdi tidn die td hé théng dwoc phat tridn
sau nay. Nl d6 cde Iuat dal s0 da duge phat trién dp dung cho viée dic td chuong trinh hudng ddi
tuong.

1. GIGI THIEU

Thiét k& vi phat trién hé thing phin meém véi ngén ngir réng ddi tuong 13 rit phire
tap [1, 5. Nhitu nha nghién ciru chi ra sir cin thiét phét trién céng cu hinh thite héa laan nén
tang cho viée phat trién phin mém huéng ddi tuong. Bai bdo nay sé tim hidu cdch thie lap
trinh dya trén 1y thuyét cda Hoare va He [2], dung vao viée xdy dung mét cach ding din céc
clnrong trinh hudng ddi twong. Ly thuyét 1ap trinh duge van dung dé trinh by ngir nghia
cua ngén ngir 1ap trinh hudng Adi trgng véi cae 16p, tinh ré rang, lién két dong, cic phuong
thire dé quy va tinh d8 quy. D& cho don gidn, nhing gi lién quan dén cdc dinh nghia bién,
tham chidu t6i cée kitu duoe b qua (]2, 6]).

O day, viéc khai bdo 1&p va cde 1énh xem nhuw 1a cdc thiet ké. Véi cich tiép cén nay,
¢dc tenh bigu thi quan hé nhi phan thong qua trang thai eia cac bién, cic ddi turong vi cdc
lép. Céc bién cla cde kidu dir lidu nguyén thiy van nhén cdc gid tri tuong tng véi kidu cda
chiing. Trong khi dd, trang thai cdc ddi tuong dugce bidu dién bing b cic gia tri cia thude
tinh vai tinh dé quy. Phueong thiae duge coi nhur 1A thiét ké vai tip cde tham s, bo 1ap.
Trang thai bao gdbm théng tin mai trudmg cin thiét d€ hd tro cho vidge kidm tra tinh xac dinh
ding(well definedness) cua dac ta. Irong trudmg hop chung, chirong trinh dwee mé hinh héa
bang thiét ké c¢é dang WF = D. O day, WF thiét lap tinh x4c dinh dving cia chirong trinh
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va thiét ké D déng vai tro nhr dic td hanh vi eda né. Hanh vi nay két hop kidu déng va co
ciu kiém tra voi ngir nghia 16 rang hwéng dac ta truyen théng. Théne qua cic thinh phin
dé chi ro tinh chat cia lép va ¥ nghia cic phuong thite clia chiing. Clng nhu céc lénh, khai
béo cdc 1&p bidu thi quan hé nhi phan théng qua cic trang thdi. M3i khai bdo cung cap cac
thong tin ngir cdnh vé cdu tric elda 16p va quan hé cia ching véi nhirng 1&p khéc.

Trong bal bdo nay, chning toi dira ra mot cich xay dung dic ta 16gic cdc chirong trinh
huréng di tuong nhir 14 sy mé& rong cia cdc chuin légic trong [2]. Trirée hét xét md hinh
tinh todn cda hé thong.

2. MO HINH TINH TOAN

Mot chirong trinh 1énh duoce x4c dinh bing cip (e, P), trong dé:

e ¢ biéu thi tap cdc bién di biét trong chirong trinh.

e 7 la tap toan tr xdc dinh quan hé gitta cdc gid tri khéi tao cla cde bién trong chuong
trinh va cde gid tri két thie cia né va cé dang p(z) - R(z,2'), cu thé hon nhu sau:

p{x) & R{z,z) df ok " p(z) = ok’ " R(z, 2},

trong d6, p(z) duge goi 1a tien didu kién v phai ¢é gid tri true trude khi chirong trinh biit
dau. R{z,z") goi I hau didu kién nhan duoc sau khi chirong trinh két thic. x va z’ biéu dién
gid tri khdi dau va két thuce cda bi€én x trong chuong trinh. ok va ok’ 13 cdc bign légic mo ta
trang thai hanh vi ban dau va cudi ciia chuong trinh: néu chwong trinh dwoe kich hoat hop
thire ok 1a true, néu viéc thure hién chuong trinh cudi ciing thanh cong o’ 1 true. Nguoe lai
ching 1a false. Ky hiéu df dwoc hi€u la “diroc dinh nghia”.

D& hinh thite héa hanh vi cia chuong trinh hudng 461 twong, mo hinh tinh toin trong
bai nay c¢é cdc dac trung nhu sau day:

1. Mot chuwong trinh hudng d6i tugng hoat ddng khong chi véi cie bién (chung va dia
phuong) ma con ci cic d6i twgng. P2 dam bao truy cip cic bién, mé hinh cin thém tip cic
bién thude tinh bo sung vio tip cdc bién chung va ridgng da bidt trong clnrong trinh.

2. Do cdu tric cia op con, mdt déi twong ¢é thé nam trong 1&p con bat ki cla mot to
chire duoce khai bdo. Nhur & két qud, hanh vi elda phrong thite dé sé phu thude vao kiéu hién
tai cia nd. P& hé tro co ciu lién két déng cita phuong thite goi, mé hinh sé hru gir vét cia
kidu dong cho mdi déi tweng. Kha ning nay 14 phit hop véi cée bidu thite va cde 1énh trong
pham vi ma moi bién \ing véi mot ban ghi hop thirc.

3. Cung nhw trong cdc ngon ngir 1énh, mét trang thai ela bién 1a gid tri dwoc tac ra tai
mot thod didm. Mot ddi tuong cé thé chira nhigu thude tinh clia nd, v gia tri cie thude tinh
thuong dige bigu dién bdi bd hitu han 14 cdc miu tin cda kiéu hién tal cda déi tuong va
nhing gid tri cia cde thude tinh dé (cd tinh dé quy).

Vi churong trinh huéng ddi twong duoce bidu dién béi quan hé hai ngdi («, P), a 1a tip
céc bién mé td méi trudng trong dé chwong trinh diroc thi hanh, o cé thé dwoc chia 3 phin
nhu sau:

1. Phin thit nhit cung cdp cic thong tin ngit cdnh lép va cic g1an hé cta chiing:

e cname: Tép céce lop da duge khai bao.

e superclass: Ham bo phin ma dnh xa tir 16p t&i 16p cha cia nd, tire 14 superclass(M)} =
N, v N 1 16p cha cia 16p M. N dwoc goi 13 1op cha ciia M, néu tdn tai ho hiru han
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{Nij0 i< n}saocholop M = Nyva N = Ny vasuperclass(N;) = Nipp véimoi 0 < £ < n.

2. Phiin thir 2 mé td chi tidt cau tric cia moi 1op: véi moi 1op N € cname, né bao gom:

e attribute(N): tap cdc thude tinh (diroc khai bio hodc ké thira) cia lop N

{(al . U].} Cl)a ey (am . U’H'L} Cm)}

trong do U; va ¢; déng vai tro 1a kieu va gia tri khéd diu eda thude tinh ai trong lép N, va
st tham chiéu bédi cdc ham type(N.a;) va initial(NV.a;) (s& dugc thdo luin sau).

e meth(N): Tap cac phuong thite diroc khai bdo hoiic ké thira bdi IV :

{m1 — (o1 T,y s T,z Thg), D),

mg = ({zx : Te, Uk Teoo 26 0 Tra), D)}

trong d6. phuwong thite m; ¢6 i, 5 va z; trong tng 1A gid tri, k&t qui va gia tri tham sé két
quad. Hanh vi eia phirong thite my; durec bidu dign béi thidt ké D;.

3. Phin thit 3 nhan biét cdc bién ma ching sir dung duoc bdi chuong trinh:

e alphabet: Tap cdc bién chung da biét trong chuong trinh: {z; : 71, ..., zn : Th}. 0] day
T; bifu dién ki€u cda bifn z;, ¢6 thé 13 mot trong s§ ki€u dir lidu don gidn (Boolean: B, s3
nguyén: int, 6 thue: R, xdw: string), hode tén 16p va drroce tham chiéu béi ham type(z;).

e locvar: Tap cac bién dia phuong trong pham vi {vy : 71, ..., vy : T}

e visibleattr: Tap cac thude tinh tudng minh trong 1&p hién tai, tirc [a tat ci thudc tinh
da dwroc khai bdo thude mien private, protected va public (da khai bao hodc ké thira) cia 1ép.

bé thuan loi, ching ta thira nhin cd 4 tip tén khic nhau: tén bién, tén lop, tén thude tinh
va tén phuong thire. Trang thdi mé hinh lién két cac bién trong cic tip alphabet va locvar
vl céac gid tri hién thid cia ching. Néu bién 14 déi tugng thi gid tri cla né sé 1a mot b gid
tri cia céc thude tinh véi kidu hién tai: {myclass — M} U {a — value | a € attribue(M)}.

3. BIEU THUC

Mot biéu thire cé thé cé mét trong cic dang nhur sau (2, 3):
en=zx |null |new N jeis N | (N)e|ea]| (ea: f) | fle) | self.

P& xéc dinh tinh hop 1é cia biéu thite e, ta dira ra xéc nhian D{e), né la ding trong
trudng hop ma bidu thire e c6 thé duoc dinh gid thanh céng..

Mot bién r duoc goi 1a xde dinh ding néu né da biét trong churong trinh.

D(z) df = € (alphabet U locvar).
Ky hiéu null biéu dién mot déi trong xdc dinh ding.
D(null) df true, type{null) df NULL,

& day NULL Ia tén 16p dac bigt. Ta quy wée rAng NULL < NV véi moi N € cname,

Biéu thitc newN la xéc dinh ding néu l6p N da dugc khai béo.

D(newN) df N € cname.
N6 chi ra mdt doi tuong méi cia 16p N da duoce tao ra.
type(newN) df N,

newN df {myclass > N} UU{a € attribute (N}} | a — initial(N.a)}.
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Kiéu thir nghiém (test) e is N 13 biéu thite (l6gic) xac dinh ding khi V da duoe khai bdo
va e la doi turong xde dinh ding

D(eis N) df (N € cname) " D{e) " (type(e) € cname),
type(e is N) df B
Gid tri cia biu thire dugc xdc dinh 16 bing gis tri cla e 13 d8i twong cia lép N hay
khong.
(e is V) df (e # null) " (e{myclass) < N).
Kigu tinh gop (cast) {N)e bing e néu né 13 dsi tuong khéc null trong 16p con cida N
D((N)e) df D(eis N)" (e # null) " (e(myclass) € N), (N)e df e.
Kiéu cia (N)e la lép N : type((N)e) df N.

Thubc tinh lua chon e.a 13 xdc dinh dung khi e 1a d8i twgng khde null, va 1a thudc tinh
hién nhién tir 16p hién tai

D(e.a) df D(e) " (type(e) € cname) ”* (e # null) ® (e(myclass).a) € visibleattr,

e.a df e(a), type(e.a) df type(e(myclass).a).
Thude tinh cap nhét (e;a: f) 13 xdc dinh ding véi digu kién 13 e.a 13 hifén hién va kiéu
cia f 14 kigu con cla e.a
Die;a: f) dt D(e.a)” D(f)" (type(f) < type(e(myclass).a)).

Ki€u cta (e;a: f) 1a 16p cia e, va gid tri cia né ¢ thé thu nhan duoe tir gis tri cia e
bang cdch thay d8i gid tri cia thude tinh a cho gia tri cia f

type(e;a: f) df type(e), (e;a: f) df e® {a — f}.
Vi du sau xdc dinh ding cia biu thire cai diit:
D(e and f) df D(e) " (type(e) = B)" D(f)" (type(f) = B).

Bién self ¢6 thé chi duge tham khio trong dinh nghia cia cac phuong thie, va dugce coi
nhur la bién dia phuong trong mé hinh eda ching t8i: D(self) df sclf € locvar.

4. CAC LENH

Phan nay xem xét cic lénh hé tro viée xay dyng churong trinh huéng ddi twong tiéu bidu
[31.

= |skip | chaos | cabee | elle | cielbxe|vare: T | endz | le:=¢ | o.m(e).

O day b 1a bidu thire 1ogic, ¢ 1 lénh, ¢ 1a mot bieu thire, le 1a ¢6 thé xuat hién & vé trai cia
phép gin va c6 dang le ::= z|le.a v&i z 1 bién don con a 1a thude tinh cla d6i tuong.
skip (b6 qua): skip khéng lam gi, va cufi cing 13 thanh cong: skip df 0 : (true - true).
chaos (khéng xdc dinh}: chaos hanh vi etia né khéng xéc dinh tr réc duoc
chaos df 0 : (false I true).
conditional (ditu kién): Cho P va @ 13 cdc thiét ké. PabsQ chirong trinh thue hién P
néu gia tri b 1a true, nguoe lai thue hién Q.
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PabeQ df (D() " type(b) = B) = (P bV Q" —b).

Cho {Pi |1 <4< n}lamdt ho cia thi€t k€. Sy luan phién if {(b; — P) | 1< i < n}fi,
v vige chon Py d@ thue hién néu b; 13 true. Khi moi &; 14 false thi khéng xac dinh {chaos).

non-determinism (khong tién dinh): Cho P va Q 1a cac thiét k&, Ky hiéu PII(Q bidu dién
cho chwong trinh duge thue hién P hode @, nhung s& khong duwge chon trude: PIQ df PVQ.

composition {cdu thanh): Cho P v Q 1i céc thiét k&, thanh phan ciu tric eia ching:
P;Q, md ti chrong trinh c¢é thé duge thiye hién P trude, khi P két thie thi Q sé bit diu,
trang thai két thie cia P 14 phi hop cho trang théi bt diu cia Q.

P(s,5):Q(s,s') df 3m o P(s,m)" Q(m, s").

iteration (1dp): Cho P 1a mot thiét ké, b 1a mot digu kién, ky higu b+ P: nghia 1a P dvoc
thire hién chirng ndo b con la true trude moi lin lip: b+ P df X e {P; X) <b > skip.

assignment (gan): Lénh gan c¢6 dang le := ¢, & day le 1a mét trong cac dang sau day: bién
x cia chong trinh, thude tinh le.a cla dai tuong le, d6i tuong vai kidu khudn méin (N)le.

Khai béo bién: Mt cich hinh thire, viéc khai bdo va két thiic khai bio bién v duge xde
dinh bdi:

var v : T df v & (alphabet U locvar) = locvar : (true - locvar’ = loevar U {v : T},

end v df v € locvar = locvar : (true b locvar’ = {»} < locvar),
& diy {v} < locvar biéu dién tdp locvar sau khi di loai bd bién v. Ditu dé giai thich ring:
nhing rang budc trong tép locvar khéng cho phép dinh nghia lai bién trong pham vi cia né.

Method call {(phuong thitc goi): Cho v,r va vr 1a danh sdch cdc bigu thire. Chirong trinh
O.m{v,r,vr) gdn cde tham bién hién tai v va vr cic gid tri chinh thite va gid tri tham bién
két qua trong phuong thire m clda déi trong O va sau d6 thue hién cdc 1énh trong phan than
cla phirong thire m. Sau khi né két thic, cdc gid tri két qua va gid tri tham s6 két qui cla
m duge tra lai cho cic tham bién hign tai la v va vr.

O.m(v,r,vr) df (D(O) " type(O) € ecname ™ m € meth(O(myclass))) =

var self : Nz, T1,y:T2,2:T3;

self, z,z := O, v, 7, vr;
if{{O(myclass} = N — | Nom

O, v, r,vr = self, y, 2;

end self, x, ¥, z;

N < type(O) Am € meth(N)} fi.

O day:

e z,y va z 1 gid tri, két quad va gid tri tham bién két qua trong phirong thite m cia
16p O{myclass);T1,T2 va T3 1a cic ki€u cia chiing; N.m déng vai trd thidt k& lien két véi
phuong thire m cia l6p V.

e self gid tri tham s8 két qua twdng minh dwgce st dung quy cho ddi twong ¢ phuong
thirc hoat dong hién tal rang bude véi déi tuong O.
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5. KHAI BAO LOP

5.1. Khai bdo lop

Bank Account

name .| alD:int
address ) "| balance: int
withdraw(iD. amount) withdraw(amount)

getBalance()
getBalance(iD, res}
newAcount(name, amount) ZP

[ I
SA CA
withdraw(amount) withdraw{amount)

Hinh 1. Hé théng Bank

Trong phiin niy sé xem xét chi tiét vige khai béo 16p, tinh xdc dinh ding cia ching [2).
Mot chuong trinh hudng ddi tugng c6 thé duge chi ra béi dang cdeclse P. N6 bit diu bing
phin khai bio mdt sd 16p tiép sau la khéi lénh P bidu dién phuong thite main cila chueng
trinh. Viéc khai bédo 16p cdecls ¢é thé theo ngdn ngit twa Java nhir sau:

[private] class N [extends M|

pI‘i : tl . Tl, ...,ti : n;

pro: uy Uy, uy 0 Uy

pub: vy Vl,...,’uk . Vk;

meth: milzy : Lhy, 9,0 Tigs 213 Tig{P1 ks

me{zy Loy Yy, Loo 2o - Tea) { P}
end N
O day, N la tén lop dirge khai bdo va M 1 16p cha cia nd. Néu khong ¢é private thilop N
dugce khai biao ngim dinh kiéu public. Ph#in pri dinh nghia cc céc thude tinh riéng (private)
cia lép N. Phén pro dinh nghia cdc thude tinh duge bio vé {protected) ciia N. Ph#n pub
dinh nghia cdc thudc tinh chung (public) cho 16p N. Phian meth khai bao cic phuong thitc
cia lép N, trong do my,ma, ..., my 14 cde phuong thite, & day {z; : Th), (v : Tia), (zig : Tiz)
v p; biéu dién gi4 tri, két qua, gid tri tham bién két qua vi phiin than eda phrong thire m,.
Vi du: Xét hé thong Bank don gidn dwoe minh hoa béi bigu dé 1ép UML [7] trong hinh
vé 1. Account la lép 4o ¢ hai 16p con 1a Current Account (CA) va Saving Account (SA).
Viéc khai bao l6p Account duge chi ra béi declAccount nhir sau:
class Account
pro: alD: int, balance: int;
meth:
getBalance(0, b int, 0) { b := balance };
withdraw(z : int, 0,0) { balance = z I balance’ = balance - z};
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-

end Account

Viée khai bdo declCA ciia CA nhu sau:
class CA extends Account
meth: withdraw(z: int, 0, 0) { balance := balance - z};
end CA
Viéc khai bdo declSA ciia SA nhir sau:
class SA extends Account
meth: withdraw(z: int, 0, 0) { skip < (balance < z)» {balance := balance -z}
cnd SA
Viece khai bdo declBank cia Bank nhu sau:
class Bank
pri: name: string, address: string, ac: Account, y: Account, A: set{ Account)
meth: getBalance(alD: int, b: int, 0) {skip< (Jlac € A) v ac.alD = aID
if { y.alD = alD — y. getBalance(b)|ly € A} fi};
withdraw{alD: int, z: int, 0) {skip < (Sac € A)vac.alD = alD+
it {y.alD = al Dy.withdraw (z)|y € A} fi};
newAccount{a: int b: boolean, 0) {
var x : Account;
(x:=new CA{a);) abp (2 := new SA(a);)
A= AU{z}};
end Bank
Viéce khai bdo 16p cdec goi 1a xdce dinh diing, duge chi ra bédi WD(cdecl) khi thoa man
cdc dieu kién sau diy [2, 3]: a) N va M 13 khdc biét. b) Tén cic thude tinh 13 khde nhau. ¢)
Nhing gid trj khoi diu eda cde thude tinh trong chiing phit hop véi cdc kidu dir lidu twong
ung. d) Tén ciia cdc phuong thite 1a khdc nhau. e) Cde tham sé cia moi phuong thire 1a
khac nhau,
S khai héo 16p cdecl @8 bo sung thong tin ciu tric cia lép N vao trang théi tiép theo
v val trd cida né dugce thu nhin béi thiét ké.
cdecl df WD(edecl) -

alphabet’ = alphabet * cname’ = {N'} " superclass’ = {N +» M} "
pri’ = {N v {{t1 : T1, 1), ..., (ti : Tiye)) P

pI‘O'r = {f\f — {(u1 . Ul,d1>, sy (’U,J‘ . UJ,dJ>}} A

pub’ = {N = {{v; : Vi,e1), ., (v : Vi, er)} )0

meth’ = {f\f — {(my (<§11 : Tn,jl_;_lz AT T R AT I 7
(me = ({zn  Ter, Yy - Tezo 2 Tes) o) }}

O ddy cdc bién ldgic pri, pro, pub da dwge gidi thiéu & cde thude tinh di khai bdo cua
lop N, tir cdc tip gid tri cia attribute(N) thu nhin duwge hodn tosn quan hé véi 16p cha
trong s6 cdc 1¢p da khai bdo. Hanh vi dong cia cde phuong thite ¢d thé khéng dugc hinh
thire héa trude khi quan hé phy thude gira cdc 16p theo 1y thuyé&t. Nhur két qud, bién logic
meth(N) lién k&t méi phuong thirc m; téi than p; cia né ding hon 13 ¥ nghia cia né, digu
dé sé duge tinh todn & cudi phin khai bdo.
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Tiép tue vi dy trén: D& rang thay rang ca declAccount va declCA d&u 1a xdc dinh ding
dan. Ngir nghia cia declAccount dirge chi ra béi thidt ké sau:
declAccount = true -

cname’ = {Account} * pro’ = {Account v {{aID : int), {balance : int)
meth’ = {Account — {getBalance — ((0,b: int,0), b := balance),
withdraw > ({z : int, 0,0}, balance > z - balance — 2}}}

Ngir nghia cia declCA 13 nlur sau:

cname’ = {C A} " superclass’ = {C'A - Account} ”
declCA = true b | meth’ = {Account —
{withdraw « ({x : int, 0,0}, balance := balance — z)}}

Ngir nghia cia declSA 13 nhur sau:

cname’ = {SA} " superclass’ = {SA +» Account}
declSA = true F metl’ = {Account —
{withdraw — ({x : int, 0,0}, skip < (balance < z) b balance := balance — z}i }}

5.2. Thanh phan cdu triac cia lép

Saun day ta xem xét thanh phiin ciu tric cia lép khai bdo cing nhur quan hé eda céce

thanh phién doé véi nhau. Phin khai bio cdecls eiia chirong trinh la sir cdu thanh cia mot
s& 1ém:

cdecls = cdecly; edecly; s edecl;,

Thanh phin cdu tnic 16p khai béo dom gian 15 thém vao noi dung cho méi trudmg hién
tal «c da plidt sinh bdi cde thanh phin cia 1ép khai bdo d3 cung cdp ma khéng phii dinh
nghia lai lép trong pham vi eda né. N6 c¢é thé drge xdc dinh béi két hop song song nhu

sau (2] (cdeclls cdecl2) df cdeelllfy; edecl2. O day X(m,m"}||arY (m, m’) dugce cho béi
tlianl cong tlnre:

(X (m,m}) " Y (m,mh)); M(my, my, m')

va thidt k& M két hop véi cée dai lwgng ra ml vad m2 cia X va Y tdi dai lvong ra m cia
cdu tric song song duoce xde dinh bhéi:
alphabet = alphabetl U alphabet2 ®
cname’ = cnamel U cname2”
superclass’ = superclassl M superciass2 *
(cnamel Nename2 = ) b | pri’ = pri; U prip
pro’ = proj U pros "
pub’ = pub; U puby "
meth” = methl Umeth2

Vidu: Tiép tuc vi du & trén, ta thdy ring khéng c6 viée khai hio lai 1ép trong phan
khai bdo cia hé thong Bank. Trude hét. ta tinh declAccount va declCA:
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declAccount; declCA = true -

cname’ = {Account, CA} " superclass’ = {C A — Account} "
pro’ = {Account{{aID : int), {balance : int)}}

meth’ = {Account{getBalance({0,b : int, 0}, b := balance)},
withdraw — ({(z : int,0,0),b > z |- balance’ := balance — z)},
CA — {withdraw > ({z : int,0,0), balance := balance — z)}}

Viéc tinh khai bdo khai bdo declSA cia SA hoan toan twong tw nhu tren, tir dé ta se
tinh declAccount; declCA; declSA nhu sau:
declAccount: declCA; declSA = true

cname’ = {Account, CA, SA} " superclass’ = {CA — Account, SA — Account}”
pro’ = {Account{{aID : int}, (balance : int}}} *

meth’ = {Account — {getBalance — ({0, : int,0), b := balance},

withdraw — ({2 : int,0,0),b > = t- balance’ := balance — z)},

CA s {withdraw r+ ({z : int,0,0), balance := balance — z}}

S A {withdraw — ({(z : int, 0, 0), skip @ (balance < z} > balance := balance — x)}}

Tiép tuc ta tinh dugce declAccount; declCA; declSA; declsBank nir sau:
declAccount; declCA; declSA; declsBank = true b

cname’ = {Account, C A, SABank} " superclass’ = {CA — Account, SA — Account}” \
pri’ = {Bank — {cname : string, address : string, A : set(Account))} A

pro’ = {Account — {(alD : int), (balance : int) }} "

meth’ = {Account +» {getBalance > ({0,b : int,0), b := balance),

withdraw — {{z : int, 0,0}, bz I balance’ := balance - z}},

CA — {withdraw — ((z : int, 0,0}, balance := balance — z)}

SA s {withdraw — ({z : int,0, 0}, skip @ (balance(z) > balance := balance — z)},
Bank — {getBalance — ({aID : int, b : int,0){skip a (Sac € A)>ac.alD = alD
if {y.alD = al D — y.getBalance(b)ly € A} fi)},

withdraw — {({aID : int,z : int, 0}, {skip @« (3lac € A) > ac.alD = alD
if{y.eID = al D — y.withdraw(z}|y € A}fi)},

newAccount - {({a : int, b : Boolean, 0},

var x : Account;

¢ = new CA(a) abv z := new SA{a); A := AU {z}

endx)}; }

Tir md hinh twong tir nhur trén, He Jifeng va céc cdng sy da cé nhimg cdi tién tinh todn
cho cho hé théng déi tugng rCOS cia ho [4].

6. MOT SO KET QUA

Trén day, ching téi da trinh by nglr nghia cdc quan hé dai $6 cho dic t4 hé thong
hwéng d8i tirong, va di xem xét todn tit chuong trinh trong ngdn ngr hwdng dai tuong la
mdt edch mod ta chinh xdc gidng nhu bdn sao trong ngén ngir 1énh. Do d6 hau hét cdc luit
dai s6 di duge phit tridn cia ngdn ngit 1énh dé dang dugc dp dung trong viée thiét ké cde



270 NGUYEN MANII BUC. NGUYEN VAN VY, BANG VAN BUC

chrong trinh hudng ddi trong. Vidu nhe digu kién, tinh khong tién dinh va trinh tir trong
hé théng 13 cdc A8 tirgng gidng nhe céc luit co bin dirge thiét ké cho cde ngén ngir 1énh.

7. NHAN XET VA KET LUAN

M6 hinh quan hé dai s6 dugce phét trién dura vio mot ngdn ngw hwdng déi tuong. Viéc

. B ,« ) " N ) o- . ~ - v , . .

xu ly ket Lhop kieu ddng va kiém tra trang thdi véi ngir nghia gidng nhu hudng dic ta

truyen théng. Céc todn té chirong trinh duge xir I¥ chinh xde nlir 14 ban sao trong ngon

-~ ~ ~ ’ e ~ ’ ~ . e # - ~ - ~ X r

ngir rang buge. Do d6, hdu hét cde ludt dai s dwge phét tridn cho ngon ngw lénk van ¢é

thé dp dung dwroe cho diie ta thidt ké chwong trinh hwéng déi tuong. Cde co s& tinh todn

-~ g ’ A e N - ’ ) 1 ) ~ ’ ’
cho Lé théng hudmg ddi tuong trong baj nay cung cé the dwrgc sir dung dé hinh thite héa
lién két cdc md linh ca sit dung (use case) vd mo hinh 1ép trong UML. N¢ cing ¢d the sir
N s P . . . . ’ for) .

dung nhu 1a co sé& cho viée ¢di tién tinh todn cho tidu trinh phdt trien cia chivong trinh
hudng déi tugng.

Cdc dic td trong ngdn ngir nay dé dang duwroe viét va hiéu twong ty nhir ngon nglr Java

lioae CT*, va ¥ nghia la hoan toan dra trén cdch tiép cdn trang thidi da dwoc thidt lap dung.
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