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TOM TAT— Béo céo nay gidi thiéu mot 6 cdi tién cho phuong phdp sinh mé hinh cho cac ddi tigng trong biéu dé tudn tw UML
2.0. Y tuéng chinh ciia mét s6 cdi tién la phdn tich biéu do tudn tiw dau vio 6 cdu tric phire tap chira hdu hét cac phdan doan long
ghép véi nhau d@é xdc dinh cdc théng diép vdo ra ciia timg doi twong va thi tw thuc hién cia ching nham xdy dung mé hinh cho
tirng doi twong. Cdc mé hinh nay sé dwoe dic ta bang 6tdméat vao/ra (10 automata). Cdc mé hinh sinh ra boi phwong phdp dé xudt
€ duwoc sir dung dé kiém chimg tinh diing ddin ciia thiét ké da cho ciing nhu dwoc sir dung d@é sinh cdc ca kiém thir cho phwong phdp
kiém thir dua trén mé hinh.

Tir khéa— Sinh md hinh ti dgng, biéu d6 tudn ti, 6tdméat vao/ra.
I. GIOI THIEU

bam bao chit lugng 14 mot van dé quan trong va t6n chi phi cao trong qué trinh phat trién phén mém. Ty dong
hoa mot s6 budce trong qua trinh dam bao chat lugng 1a myc ti€u hudng t6i cia cac doanh nghiép nham giam chi phi
phat trién. Ngoai ra, dbi voi nhitng san pham co yéu cau chat lwong cao nhu hé thdng diéu khién may bay, tau ga, ky
thut quan sy, y té, v.v., cac phuong phap hinh thire s€ dugc yéu cau ap dung nham dam bao tinh dung dan cua thiét ké
truge khi trién khai tai pha thiét ké va chirg minh tinh ding dan cia cai dit so voi thiét ké. Giai phap phd bién nhat
hién nay dé chirmg minh tinh ding ddn cia thiét ké 1a phuong phap kiém chimg mé hinh [1], [6], [5]. Pé ap dung
nhitng phuong phap nay, ta cin phai xay dung cac mé hinh dic ta chinh xac hanh vi ctia h¢ thong can kiém chung [3],
[2], [7]. Hon nita, cac md hinh nay con duoc sir dung dé ap dung céc ky thuat kiém thir dya trén mé hinh nhim tu dong
phat hién céc 13i 1ap trinh so vai thiét ké. Tuy nhién, viéc xay dung cac mo hinh ndy 1a mot cong viée kho khan va tiém
an nhiéu 15i. Cac nghién ctru hién tai hau hét gia st cac mo hinh nay dé c6 va dang dén. Trong thuc té, gia dinh nay réat
khé dé hién thyc, nhét 1a tir phia cac cong ty phat trién phan mém. Han ché trén 1a mot trong nhiing nguyén nhan chinh
dan dén cac phuong phap kiém chirg mé hinh va kiém thir dya trén mo hinh khé ap dung trong thyc té.

Dé giai quyet van dé néu trén, mot trong nhiing hudng tiép can quan trong 1a sinh m6 hinh déc ta chinh xac
hanh vi ctia hé thong tir biéu dd tuan ty UML c6 sin trong cac cong ty. Dé giai quyét van dé nay, nghién ctru duoc dé
cap trong [4] va hau hét cac nghién ctru lién quan chi xay dung mot md hinh, thudng dugc dic ta bang 6tdmat don dinh
htru han trang thai cho toan bo biéu 66 tuan ty. CAC mo hinh nay chi mé ta dwoc cac thong diép tuan tu theo thoi gian
nhu thir ty von ¢6 cua chung. Cach tiép can nay khong thé hién dugc tinh huéng ddi twong von 6 cua biéu 6 tuan ty
1a su twong tac gilra cac dbi tugng voi nhau, giri va nhan cac loai thong di€p, cac diém xuét phat va dlem dén cua
chung, dic biét ddi vdi cac hé thong twong tranh. Vi vay, cac phuong phap nay chi phu hop véi cac biéu db tuan ty don
gian UML 1.x va cac m6 hinh dugc sinh ra khong mé ta duoc cac cau triac dién hinh cia UML 2.0 nhu Parallel, Loop
két hop v6i Break, v.v. Hon nira, néu 4p dung cac phuong phap kiém chimg trén nhirng mé hinh nay, ching ta chi kiém
chung dugc cac thudc tinh an toan (safety properties).

Mot cach tiép can dé giai quyét vin dé trén dugc dé xuét trong [8]. Y tuong chinh cua phuong phap nay 1a xay
dung mot otomat vao/ra (1/0 Automata) [6] cho mdi ddi tuong cua biéu dd tuan ty. Tuy nhién, phuong phép nay méi
chi ap dung cho céac biéu do tuan ty UML 2.0 don gian. Cy thé, phuong phap nay chi ap dung cho biéu do tudn tu chi
chira duy nhat mot khoi don, khdi chi chira duy nhat mot phan doan va méi ap dung dugc cho bay khdi la: Option,
Alternative, Parallel, Loop, Strict, Critical, Break. Vi vay, phuong phap nay chua ap dung dugc trong trudng hop biéu
d6 tuan tu ¢6 cau triic phirc tap, cac khoi 10ng ghép, dan xen vao nhau.

Bao cao nay hoan thién phuong phép xay dung 6t6mat vao/ra cho mdi ddi tuong clia biéu do tuan tu phuc tap,
c6 day di cac khdi hay dung hon trong UML 2.0 nhim giai quyét cac van dé néu trén. Phuong phap dé xuét tién hanh
phan tich ddi tugng cia biéu d6 tudn tw c6 ciu trac phirc tap chira cac phan doan 16ng ghép v6i nhau thanh cac khdi
don. Tiép dén, phuong phap xay dung md hinh tuong tng tir cac khéi don da duge phan tich. Cubi cung, cac mod hinh
dugc sinh ra tir cac khéi don cua dbi tuong s¢ duge ghep nbi véi nhau theo thir tur tir trong ra ngoai va tir trén xudng
dudi dé dwoc mé hinh duy nhat cho mdi dbi tuong twong tng trong biéu d tuan tu.

Phén con lai ciia b40 céo s& dwoc trinh bay theo cdu tric sau. Phuong phap phan tich biéu dd tudn ty thanh cac
khdi don dugc trinh bay & phan II. Phuong phap sinh mé hinh tir cac khdi don tuong tng ctia dbi tugng trong biéu do
tudn tu trinh bay & phan II1. Tiép dén phan 1V, trinh bay phuong phép xay dung 6tomat vio/ra cho dbi tugng tir biéu dd
tudn fu. Phan V trinh bay két qua ciia thyc nghiém va so sanh véi cac nghién ctru [8]. Cubi cing, béo céo duoc tong két
o Phan VI.
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II. PHUONG PHAP PHAN TiCH BIEU PO TUAN TU THANH CAC KHOI PON

Mot biéu d tuan ty bao gém nhiéu dbi tuong va mdi d()l tuong co nhiéu khdi don 16ng ghép véi nhau. Viée béc
tach mot ddi twong cua biéu d0 tuan ty thanh cac khdi don 1a rat can thiét. Cac khéi don sau khi duge boc tach s¢ la dau
vao cho vi¢c chuyen d01 sang 6tdmat vao/ra sé duoc trinh bay ¢ phan 111. Phan nay ciia bao céo d¢ xuat thiét ké duoc
biéu dién boi biéu d6 tuan ty cta cac ddi ‘tuong dudi dang tép xmi. Mot cong cu duge bao c4o phat trién dé phan tich
tép xmi va tach thanh céc khéi don cua biéu dd tuan tu.

Thuit todn 1. Phan tich biéu do tuan tu thanh cac kh6i don

Input: Biéu db tuan t biéu dién duci dang tép xmi o )
Output: Danh sach cac doi tugng cua bicu d6 tuan ty dugce biéu dien dudi dang danh sach cac khoi don.
1 : create stack, singleFragmentStack

2 : create array sdObjectList, operandList, eventList and singleFragmentList
3 : For all element in xmi file do

4: If meet open tag then Switch element

5: case Object:

6: create object; create singleFragment, push to singleFragmentStack; break

7: case Fragment:

8: if stack is not null then

9: create new event with fragment id and add to eventList; belong to the Operand on the top of
stack if stack is not null

10: create new singleFragment and push to singleFragmentStack

11: end if

12: create new fragment with singleFragment on top of singleFragmentStack and push to stack; break

13: case Operand:

14: create new operand and push to stack; break

15: case Event:

16: create new event and add to eventList; belong to the Operand on the top of stack if stack is not null; break

17: case Constraint:

18: create new constraint and add to the fragment on the top of stack; break

19: end switch

20: else if meet close tag then

21: if element is Operand then

22: op = stack.pop();set op € the Fragment on the top of stack; insert op to operandList

23: else if element is Fragment then

24: fragment = stack.pop()

25: add fragment to singleFragment on top of singleFragmentStack

26: if singleFragmentStack has more than 1 item then

27: singleFragment = singleFragmentStack.pop;

28: add singleFragment to singleFragmentL.ist

29: end if

30: else if element is Object then

31: singleFragment = singleFragmentStack.pop;

32: add singleFragment to singleFragmentL.ist

33: add singleFragmentL.ist to object

34: add object to sdObjectL.ist

35: end if

36: end if

37: end for

Thuat toan 1 mé ta qué trinh phan tich tép xmi dau vao, phén tich biéu d6 tuan tu thanh cac ddi tugng bao gom
cac khdi don. Trude tién, thudt toan khoi tao cac ddi twong stack, singleFragmentStack (dong 1) va cac danh sach
sdObjectList, operandList, eventList va singleFragmentList (dong 2). Sau d6 lan luot doc cac element tir tép xmi dau
vao. Néu gap element 14 thé ma, thuat toan kiém tra xem d6 1a thé ndo va tao dit liéu cho phu hop. C6 5 loai thé c6 thé
gap la Object (dong 5), Fragment (dong 7), Operand (dong 13), Event (dong 15) va Constraint (dong 23). Ung véi the
Object, thuat toan tao dbi tugng singleFragment va déy vao singleFragmentStack ddng thoi tao dbi tugng object (dong
6). Néu gap thé mo Fragment, stack s& dwoc kiém tra xem c6 phan tir hay khong (dong 8). Néu c6, thuat toan tao mot
event gia vai id gidng nhu cua fragment, thugc Operand ¢ dinh stack va dua vao eventList (dong 9), dong thoi tao ddi
tuong singleFragment va day vao singleFragmentStack (dong 10). Sau dé, thut toan khoi tao mot fragment thugc
singleFragment ¢ dinh singleFragmentStack va dua vao stack (dong 12). Néu gap thé ma Operand, thuat toan khoi tao
db6i tugng Operand va dua vao stack (dong 14). Néu gap thé ma Event, thuat toan tao ddi tugng event va dua vao
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eventList, event nay s& thuoc Operand trén dinh stack néu stack khdng rdng, hoic khong thugc Operand nao néu nguoc
lai (dong 16). Néu gap thé mo Constraint, thuat toan tao Constraint cho fragment dau tién trén dinh stack (dong 17).
Trong truong hop gip thé dong, thuat toan s& kiém tra thé dong d6 1a gi dé xir Iy. C6 3 trudng hop thé dong co thé gip
la Operand, Fragment va Object. Trudng hop gip thé dong Operand, Opeand dwoc dwa khoi dinh stack, danh du
thudc fragment & trén dinh stack luc nay va dua vao opeandList (dong 22). Truong hgp gip thé dong Fragment,
Fragment duoc 14y ra khoi dinh stack va dugc dua vao singleFragment ¢ dinh singleFragmentStack (dong 24, 25). Sau
do, singleFragmentStack dugc kiém tra xem c6 nhiéu hon mot phan tr hay khéng (dong 26). Néu dung,
singleFragment dugc lay ra khoi singleFragmentStack va dwa vao singleFragmentList (dong 27, 28). Truong hop gap
thé dong Object, singleFragment duoc iy ra khoi singleFragmentStack va dwa vao singleFragmentList (dong 31, 32),
sau do singleFragmentList dugc dwa vao Object va Object dugc dua vao objectList (dong 33, 34). Sau khi két thuc doc
tép xmi, ta duoc objectList twong ung Vai cac dbi tuong cua biéu d6 tuan tu ban dau. Mdi phan tir trong objectList 1a
mot danh sach cac singleFragment tuong tmg dwoc boc tach tir dbi tugng do.
III. PHUONG PHAP SINH MO HINH TU CAC KHOI PON CUA BIEU PO TUAN TU

Sau khi da boc tich mdi ddi tugng clia biéu d6 tuan tu thanh cic khéi don twong ung, phan nay trinh bay
phuong phép sinh 6tomat vao/ra tir cac khoi don, khdi chi chtra nhiéu nhat mot phén doan cta biéu d tuan tu [8]. B&o
céo nay nghién ciru xay dung thuat toan chuyén doi sang 6tomat vao/ra tir cic khdi don chira cic phan doan Consider
va Ignore. Thuit toan chuyén d6i mot trong bay loai phan doan: Option, Alternative, Loop, Break, Parallel, Strict,
Critical va truong hop khdi khong chira bat ki phan doan nao da dugc trinh bay trong [8].

Pdu vao cta thuat toan 1a cac khdi don cta biéu dd tudn tu duge mo ta béng mot bo sau SD = (E, FG, OP, C,
num, frag), trong do:

E 1a tap cac sy kien E=E' U E°,

[ ]

e E'la tap cac sy kién nhan,

e E°latap cac su kién gui,

e FG la tap cac phan doan, trudng hop khdi don, FG chira nhidu nhat mot phan tir,
e OP la tap cac Operand,

e Clatipcac diéu kién C = {cy, Cy, C3.. Cx},

e num la danh sach cac sb thi tu cua event tir 0 dén n, va

e frag la mot ham chuyén tir E dén F.

Pau ra cua thuat toan 1a mot 6tdmat vao/ra tuong rng dugc mo ta béng mot bd sau O = (Q, Y, ZO , 8, qo, F),
trong do:

e Q={do, G, Ga,-- , Gn} 1a tp céc trang thai,

e Y ={(c,e)|c€ CeeE"} latap cac ki tu vao,

e Y2 ={(c,e)|ce C,eecE®}latap cackityra,

8 = Qx (CxE) - Qla tap cac luat chuyén §(q;, < c,e >) =qj,
Qo 1a trang thai khoi dau, va

F={f}, f,,.., fi} 1a tp cac trang thai két thuc.

o

tomat vao/ra dau ra dugc xay dung boi cac quy tic nhu sau [8]:

S6 lwong céc trang thai trong 6tdmat chinh bang sé lugng sy kién trong SD: |Q| = [E| va Q = {qo, I, ..., qn}
Tap cac diéu kién cua 6tomat twong tmg 1a tap diéu kién cta SD: C = {c|c € C}

Tép céc sy kién clia 6tomat twong tng 1a tap su kién cua SD: E = {e| e € E}

Tap cac ki tu vao cta 6tomat duge xac dinh: ¥ = {(c,e)|c€C,e€ E'}

e Tiap céac ki tu ra ciia 6tdmat duge xac dinh: 3% = {(c, e)|c € C, e € E°}

e Tap céc luat chuyén & va F duoc xac dinh boi cac trudng hop sau

Thuét toan 2: Thuat toan x4c dinh tap cac luat chuyén & cho 6témat vao/ra tir khdi don chi chira phan doan Consider

Trudng hop thir hai duge xét dén 1a khéi don ciia bieu do tudn ty chira duy nhat mot phan doan Consider. Khi
do, FG ctia khoi don s& c6 thém tép cac rang budc (constraint — CT). Sau khi c0 E = {e| e € E} va C = {c| c € C}, tép
cac trang thai két thuc F dugc xac dinh
F={q}u{agi|eie FGande,e FGande; € CT and ej,; , & CT}

Tap céc luat chuyén & dugc xac dinh boi thuat toan.

1:setk=0
2 : Forifrom1to |E| do
3: Ife;e FG

4 If e;in constraint CT set 65! = <e>; set k = k+1 end if
5: end if
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6: else set 65+ =<ep>; set k = k+1 end else
7 : end for

Thuat toan 2 xac dinh tap cac luat chuyén & cho 6tdmat vao/ra tir khdi don chi chira phan doan Consider. Tap
cac quy tic chuyén trang thai & clia 6tomat vao/ra duoc xac dinh theo quy tic: Trude tién khoi tao bién chi s trang thai
k=0 (dong 1). V&i mdi i tir 1 dén n (dong 2), ta xét 2 truong hop, trudng hop 1, néu e; thuoc F G (dong 3), thuat toan
kiém tra xem e; c6 thudc constraint CT cua FG khong. Néu dung, trang thai qx VA Qs 6 quy tic chuyén trang thai e;
hay §5+1= <e> va k dugc ting 1én 1 (dong 4). Trudong hop 2, néu ¢; khong thuge FG, ta ludn co ¢ quy tic chuyen
trang thai gilta qx Va Qi hay K+l <ep> (dong 6). Sau vong lap véi i, ta dugc § la biéu dién cua tap cac quy tic
chuyén trang thai trong 6tomét vao/ra clia khdi don chi chira mot phan doan Consider.

Thuat toan 3: Thuat toan x4c dinh tap cac luat chuyén & cho 6témat vao/ra tir khdi don chi chira phan doan Ignore

Trudng hop thit ba dugce xét dén 1a khdi don cia biéu d tuan ty chira duy nhat mt phan doan Ignore. Khi do,
FG cua khoi don s& c6 thém tép cdc rang budc constraint CT. Sau khi c6 E = {e| e € E} va C = {c| ¢ € C}, tép cdc trang
thai ket thic F dugc xac dinh

F={a.} U {aqi|e € FGande,e FGande; ¢ CT andej,1. , € CT}
Tap cac luat chuyén § dugce xac dinh béi thuat toan.

1l:setk=0

2 : Forifrom1to |E| do

3: Ife;e FG
: If ejnot in constraint CT set 5*! = <e>; set k=k+1 end if

4

5: end if
6 else set 551 =<e;>; set k=k+1 end else
7

- end for

Thuét toan 3 xac dinh tap cac luat chuyén & cho 6tdméat vao/ra tir khdi don chi chira phan doan Ignore. T4ap cac
quy tic chuyén trang thai & clia 6tomat vao/ra duoc xac dinh theo quy tic: Truo’c tién khoi tao bién chi s trang thai k =
0 (dong 1). Vi mdi i tir 1 dén n (dong 2), ta xét 2 trudng hop. Truong hop 1, néu e; thuoc FG (dong 3), thudt toan kiém
tra xem e; c6 thudc constraint CT ciia FG khong (dong 4). Néu khong, trang thal Qk VA Qys1 €6 quy tic chuyén trang thai
e hay 851= <g;> va k dugc tang 1én 1 (dong 4). Trudong hop 2, néu e; khong thudc FG, ta ludn cb co quy tic chuyen
trang thai gilta qx va Q.1 hay 6 Ktz <ep> (dong 6). Sau vong Iap véi i, ta duoc § 1a biéu dién cua tap cac quy tic
chuyén trang thai trong 6tomat Vao/ra ctia khdi don chi chira mot phan doan Ignore.

IV. PHUONG PHAP XAY DUNG OTOMAT VAO/RA CHO POI TUQNG TU BIEU PO TUAN TU

Sau khi c6 duoc cac 6tdmat vao/ra tir cac khdi don cua cac dbi tugng trong biéu dd tuan tu, van dé tiép theo
dugc xét toi 1a phuong phép ghép ndi cac 6tdmat vao/ra d6 thanh mot 6tdmat vao/ra tuong tmg voi mdi dbi tugng. Dua
trén thudt toan boc tach c6 dau ra 1a danh sach cac khdi don theo thir tu tir trong ra ngoai ta c6 thé ghép duogc 6tomat
Vég/ra cho ca ddi tugng dya trén viéc ghép 1an luot hai 6tdmat vao/ra theo thtt tu wu tién tir trong ra ngoai va tir trén
xuong dudi.

Phuong phap ghép ndi 2 6tdmat vao/ra duge mo ta trong thuit toan 4.
Pau vaio cua thuat toan 1a hai 6tomat O1(Qr, 31, 39, 81, o1, F1), 02(Qz, X5, 219, 82, Qoa, F2) va Vi tri index, trong do:

e O la 6tdmat vao/ra gbc bao ham 6tdmat O, tai vi tri index
e O, la 6tdmat vao/ra dugc ghép vao O

Pau ra cta thuit toan 12 6tomat O (Q, X! , 219, 8, qo, F), trong do:

e Q={0o, 01, G, ,On} 12 tap céc trang thai,

Y ={(c,e)c € C,e €E"} latap cac ki tur vao,
30 ={(c,e)|c € C,e € E°} latap cac ki tu ra,
8 = Qx (CxE) > Q1a tap cac luat chuyén,

C 1a tAp cac didu kién C = {cy, Cy, Cz.. i},

E 1a tap céc sy kién E = E' U E®,

E' 14 tap c4c su kién nhdn,

E° 1a tap céc sy kién giri,

0o 12 trang thai khéi dau, va

F={fy, f,,.., f,} 1a tdp cac trang thai két thuc.

Thuat toan 4: Ghép ndi hai 6tdmat vao/ra

1:0QI=1Qu + Q2 -1, X =21 U X2; 8 =6
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IIThay @i chi sé c4c trang thai O trong mang Q
2 : For i from |Q4| to index do

3: For j from |Q,| to 0 do set 61+|Q2| ,=6/; 6/ =null end for

4 : end for

8 : For j from |Q4| to index do

9: For i from |Qy| to 0 do set 871%™ = &/: 67 = null end for
10: end for

/IGhép trang thai khdi tao
11: For i from 0 to |Q| do

12: if isset 574€% /] xét voi moi q; ¢6 ludt chuyén toi Qingex
13: sinaex = null;
14: For j from 0 to |Q,| do
15: if is set §2) do 6"4**/~" = 52/ endif // xét vi lugt chuyén tir gy ciia O,
16: if 52Jis Break do &,"*¢**19?I- 1 81 192! endif
IInéu gap khoi Break thi thém lugt chuyén khi khdng chay vao Break
17: endfor
18: endif
19:endfor

/IGhép lugt trang thai két thic cia O, téi moi trang thai ké tiép n6 trong O,
20: For j from 0 to |Q| do
21: Ifisset 87 . do /I xét véi lugt chuyén tir Qingex Ctia O

index
22: For all F,as f // xét tdt ca trang thai két thuc cua O, tra két thic cua Break
23: If fis not Break finite do set 6l’ndex+f_ 81 qex €N If
24: endFor
25: if all Foas fand f# 1 do set 87, = null endIf //x6a ludz ci sau khi chuyén
26: endIf
27:endFor
// dea tdt ca lugt chuyén con lgi cia O, vao O
28:Forifrom 1to |Q,
29: For j from 0 to |Q,|
30: If i & F, and 62/ # null do 674X */~1 = 527 endIf
31: endFor
32:endFor
/Ighép trang thai két thac
33: Forall Fyas f;
34: if f, > index do set f,= f, + |Q,| -1 endIf //gan lgi chi sé trang thai cho F,

35: endFor

//Inéu index la mét trong trang thai két thic cia Oy, dira toan b trang thai két thic cia O, vao O,
36:1If index is € F; do

37: Forall F, as f, do set f, = f, + index - 1; insert f, to F; endFor

38:endIf

IInéu O, la Break, dua trang thai két thic cua khai Break vao O,

39:Forall F,as f,

40: If f, is Break finite do insert f, = f, + index -1 to F, endIf

41:§ndFor ) )

Ilket thic, trang thai ket thic cia O chinh la trgng thai ket thic cua O, hién tai
42:F=F,;

Thuat todn 4 mo ta phuong phap ghép ndi 6tomat O, vao Otdmét O; tai vi tri index. Otdmat O 1a két qua cta
thuat toan dugc xac dinh bai: Tap cac trang thai Q c6 do 16n bang d¢ 16n clia Q1 hop v6i Q; loai trir trang thai qo, (dong
1). Tap cac ki ty (vao va ra) la hop cua cac tap ki ty tvong tmg (dong 1). Dong thoi, thuat toan khoi tao tap cac luat
chuyén & = &,. Tiép @6, thuat toan thay dbi chi s6 cua cac trang thai c6 chi s6 16n hon index thém mot khoang bang |Q,|
-1 (dong 2 — dong 10). Bé ghép ndi luat chuyén &, vao 8, thuat toan trién khai 3 bude. Budc 1, véi mdi trang théi g;
trong Q (dong 11) thuat toan kiém tra xem c6 luat chuyén tir g; t&i Qingex hay khong (dong 12). Néu cd, 6‘”‘1‘”‘ s& duoc
thay thé bang cac luat chuyén tir qo, t6i cac trang thai trong O, (dong 13, 14, 15). Truong hop O, la khol Break, luat

chuyén khi khong chay vao Break dugc thém vao truc tiép &/ ¥ *1@2I71 = §naex+1e2l (gong 16). Budc 2, véi mdi
trang théi g trong Q (dong 20), thuat toan kiém tra xem c6 luat chuyen tr Qingex t1 G; hay khong (dong 21). Néu c6, Vi
mdi trang thai két thic khong thuoc khéi Break ciia O, ta déu c6 luat chuyén toi q; (dong 22, 23). Luat chuyén tir Qingex

toi gj duoc bo sau khi thay thé (dong 25) trong truong hop khéng c6 trang thai két thic nao cua O, & vi tri dau tién.
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Budc 3, dua tat ca nhitng luat chuyén con lai cia 8, vao & (dong 28 — dong 32). Tiép theo, thuat toan ghép ndi trang
thai két thdc cua O tir trang thai két thic cua O, va O,. Trudc tién, thuat toan tang chi s6 cho céc trang thai két thic cua
0, ¢6 chi s6 16n hon index mot khoang bang |Q,| - 1 (dong 34). Sau do, thuat toan xét xem index c6 tring véi mot trang
thai két thic nao caa O, hay khdng (dong 36). Neu c6, dua toan bo trang théi két thuc cua O, vao O, sau khi ting chi s6
thém mot khoang index — 1 (dong 37). Sau d6, néu O, la khdi Break, trang thai két thic cua khéi Break s& duoc thém
truc tiép vao O, (dong 40). Cudi cuing, trang théi két thic cua O chinh la trang thai két thic caa O, lc nay (dong 42).

V. THUC NGHIEM

Dé minh ching cho tinh dung dan va tinh hiéu qua ctia phuong phap dé xuat chung t6i da cai dat cong cu hd trg
phuong phéap dé xuit bang ngdn ngir Java. Cong cu ndy co tén 1a SD210ATool*. Kién trac phuong phap sinh mo hinh
cho biéu d6 tuan ty UML 2.0 dugc mé ta nhu Hinh 1. Ap dung cdng cu nay cho cac biéu dd tuan tu trong cac trudng
hop chi chita duy nhit mot phan doan hogc chira nhiéu phan doan 10ng ghép dan xen nhau, tir d6 so sanh két qua thu
dugc véi két qua phuong phap dé xuit trong [8] nhu Bang 1. Véi biéu d6 tudn tur dau vao c6 cac khoi don chira
Consider, Ignore va trong truong hop cac khdi 16ng nhau thi _phuong phap dé xuat trong [8] chua giai quyét dugc.
Phuong phap dé xuat da giai quyét duoc trudng hop biéu dd tudn ty co cac khdi 1ong ghép, dan xen nhau va giai quyét
thém duoc hai khbi 1a Consider va Ignore.

= ¢ o

I_I_,"EJLF E] /// N khéi don \\\\ 1/ L 616mz’1:‘\| /
/ w/

Sequence Diagrams / #

(xm_j_. xml) /?J | / \ / !
; S| |L |.; |
‘00\./; 73 \ | PR / J
Q’/{/ \ € ‘h/ - i - /
i S ‘\\ N 6témat j/ ¢ '[“Lmrng[l’mg vai mot /
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—
[
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Hinh 1. Kién trac phuong phap sinh mé hinh cho cac déi twgng trong bidu dd tudn tw UML 2.0.
Bang 1. So sanh két qua dé xuat va két qua nghién ctru trong [8]

Thu ty Khoi don Phuong phap dé xuat trong [8] Phuong phap dé xuat
1 Khoéng cé khoi nao Yes Yes
2 Alternative Yes Yes
3 Loop Yes Yes
4 Option Yes Yes
5 Break Yes Yes
6 Parallel Yes Yes
7 Critical Yes Yes
8 Strict Yes Yes
9 Consider No Yes
10 Ignore No Yes
11 Sequencing No No
12 Nagative No No
13 Assertion No No
14 Céc khoi long nhau No Yes

VL. KET LUAN

Béo cao niy di dé xuit mot phuong phap sinh mo hinh ty dong cho biéu do tuan ty UML 2.0 nham cung cép
mdt giai phap ddy du cho viée sinh mo hinh twong tmg cho cac dbi tuong trong biéu dd tuém tur c6 ciu tric phtre tap.
Phuong phap da phan tich biéu db tuan ty dau vao, boc tach mdi d01 tuong trong biéu db tuan ty thanh cac khéi don.
Ung v&i mbi khéi don s€ sinh m6 hinh twong tng, sau d6 ghep ndi cac md hinh cua cac khdi don theo thir tyr tir trong
ra ngoai va tu trén xuong dudi dé thu dugc mot md hinh duy nhét cho mdi mot dbi tugng trong biéu dd tudn tu. Bao
céo da xay dung va cai dat cong cu SD210ATool dé minh chung cho phuong phap. Cac md hinh sinh ra rt quan trong
dugc sir dung dé kiém ching tinh ding dan cua thiét ké va sinh ra cdc test case dé ap dung cho kiém thir dua trén mo
hinh. Viéc sinh mé hinh khic phuc dugc nhuge diém rat 16n trong viéc ap dung cac phwong phap hinh thirc la xay
dung md hinh. Cong cu duge xdy dung va cai dat SD210ATool dugc ap dung cho dau vao 1a hai biéu dd c6 cdu trac
phtc tap va cho két qua 1a cac mo hinh tuong tmg ciia cac di tuong ing véi cac biéu dd tuan ty dau vao.

! http://www.coltech.vnu.edu.vn/~hungpn/SD210ATool/
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Tuy nhién, viéc str dung cac md hinh sau khi sinh ra dé lam gi dé viéc kiém chimg va kiém thir hidu qua nhu thé
nao chua duge d€ cap. Hon nita, chiing t6i dang tich hop cac mo hinh duge sinh ra nay cho cac cong cy kiém chiing va
kieém thir dua trén mo hinh twong trng d€ minh chirng cho tinh hiéu qua va y nghia ctia mo hinh duoc sinh ra.

Loi cam on
Nghién ciru trong bao c40 nay duoc thuc hién dudi sy tai tro ciia dé tai ma sé QG.16.31 do Pai hoc Qudc gia Ha Noi
tai tro.
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ON IMPROVEMENTS OF THE MODEL GENERATION METHOD FROM
UML 2.0 SEQUENCE DIAGRAMS

Le Chi Luan, Pham Ngoc Hung

ABSTRACT—This paper presents improvements for the model generation method from UML 2.0 sequence diagrams. The key idea
of the improvements is to analyzing the given UML 2.0 sequence diagram with combined fragments in order to identify the incoming
and outgoing messages for each object in the diagram. In this research, the generated models are represented by 10 automata. The
models generated by this method will be used for model checking of the corresponding system design. They are also useful for
applying the model-based testing techniques.



