Ky yéu Héi nghi Khoa hoc Quéc gia lan thir IX “Nghién ciru co ban va vmg dung Cong nghé théng tin (FAIR'9)”; Can Tho, ngay 4-5/8/2016
DOI: 10.15625/vap.2016.00089

THIET KE LUQ'C DO LOP UML CO YEU TO THO'l GIAN
TU MO HINH TimeER

Hoang Quang®, Nguyén Viin To4n? V6 Hoang Lién Minh®
! Truong Pai hoc Khoa hoc, Dai hgc Hué
2 Truong Dai hoc Pham Van Dong

hquang1l0@gmail.com, toan.fiit@gmail.com, minhvhi@gmail.com

TOM TAT— Luoc do 16p UML 1a mé hinh dir liéu mirc khdi niém thuong dwgc sir dung pho bién cho viéc thiét ké cac hé thong
thong tin qudn Iy hién nay, nho vio kha ndng mé ta thé gidi thwe Va dirgc sw hd tro- manh mé tir cde nha phat trzén (Rational Rose,
Enterprise Architect,...). Tuy nhién, viéc sir dung cdc lugc dé 16p UML dé thiét ké cdc co sé di liéu 6 yéu to thoi gian thi khdng
thuc sy de dang. Trong khi A6, mé hinh TimeER ciing la mé hinh dit liéu mirc khai niém, nhung lai * ‘gan gili” véi cdc thé gidi thuc
6 nhu cdu hé tro yéu t6 thoi gian. N6 con dwoc xem la phdan anh day dii cae khia canh thoi gian so v6i cdc mé hinh thwc thé - moi
quan hé (mé hinh ER) ¢é yéu t6 thoi gian khdc. Trong bai bao ndy, ching tdi dé xudt mot phuong phap thiét ké lwpe do lép UML tir
m¢t md hinh TimeER cho trudce trén co sé ke thira cac phmmg phap chuyen doz mé hinh ER truyén thong sang luoe do 16p UML
truée ddy; dong thoi bo sung thém cdc quy tic chuyén doi cdc thanh phan c6 yéu 6 thoi gian trén mé hinh TimeER sang liroc do
lop UML.

Tir khéa— Mb hinh dé liu mic khai niém, thiét ké co so di liéu c6 yéu té thei gian, md hinh TimeER, so do lép UML
I. GIO1 THIEU

Luogc do 16p UML 1a md hinh dir liéu mic khéi niém thuong duoc s dung phé bién cho viéc thiét ké cac he
thdng thong tin quan ly hién nay. Uu diém cua thiét ké hé thong bang UML la kha niang mé ta va phan anh tét thé gioi
thuc cua cac hé thdng thdng tin. Ngoai ra nd con duoc su hd trg manh mé tir cac nha phat trién (Rational Rose,
Enterprise Architect,...) nén viéc thiét ké UML da tro nén phé bién. Tuy nhién, viéc sir dung cic luge dd 16p UML dé
thiét ké cac co so dit liéu c6 yéu té thoi gian thi khong thuc su dé dang, boi vi khong “gan giii” vai thé gidi thyc.

M6 hinh ER (Entity - Relationship) ciing 1a mét m hinh dit liéu mirc khéi niém dé md ta hé thong dugc dé xuét
boi Chen (1976). Md hinh EER (Extended ER) [4] 1a mot mé rong cua md hinh ER dwa vao tiép can hudng dbi tuong.
M6 hinh TimeER [5] la mot mé rong ciia mo hinh EER theo hudng tiép can hé tro yéu té thoi gian cua céc h¢ thong
sao cho “gan giii” v6i cac thé gidi thuc ¢6 nhu cau hd tro yéu td thoi gian.

M6 hinh ER va luge d6 16p UML c6 céc thanh phéan twong dong nhau nén tir 1au da c6 nhiéu nghién ciru vé viéc
chuyén ddi tir md hinh EER sang lugc dd 16p UML va nguoc lai [11[2][10]. Tuy nhién, cho dén nay van chua co
nghién ciru ndo ban vé viéc chuyén d6i mé hinh TimeER sang lugce d6 16p UML.

Trong bai béo nay, ching toi trinh bay mot phwong phap chuyén d6i mé hinh EER sang lugce d6 16p UML dua
VA0 CAC quy tic chuyén doi da duoc dé xuat trudc day. Pong thoi, chiing tdi bd sung thém cac quy tic chuyén doi cac
thanh phan c6 lién quan dén yéu tb thoi gian trén mo hinh TimeER sang lugc do I6p UML. Theo d6, cau tric cua bai
b&o nay & cac phan tiép theo 1a nhu sau. Phan 11 s& gigi thiéu so lugc vé md hinh TimeER va UML. Phan 111 trinh bay
mot phuong phap chuyén mo hinh EER sang luge d6 l1op UML. Tiép dén, Phan IV dé xuat cac quy tac chuyén doi cac
thanh phan co lién quan dén yéu t6 thoi gian trén mé hinh TimeER sang lugc d6 I6p UML. Cudi cung, Phan V 1a phan
két luan va céc thao luan c6 lién quan dén hudng nghién cau ny.

I1. GIOI THIEU MO HINH TimeER VA LUQC PO UML
A. Gigi thigu md hinh TimeER
M6 hinh TimeER [5] cho phép hd tro cac loai thoi gian sau: thoi gian séng (thoi gian ma mot thuc thé ton tai

trong thyc té), thoi gian hop 1¢ (thoi gian ma mot sy kién duge xem 1a dung trong thyc té) va thoi gian giao tac (thoi
gian ma mot thuc thé/su kién 1a hién thoi trong co so dit liéu).

Mo hinh nay quy wéc rang, dbi véi cac thuc thé, hé thong chi cé thé hd trg thoi gian song (Life Span, ky hiéu la
LS), hoic thoi gian giao tac (Transaction Time, ky hiéu la TT), hoic ca hai loai thoi gian nay (ky hi¢u 1a LT). Con ddi
véi cac thugce tinh, hé théng chi cho phép hé tro thai gian hop lé (Valid Time, ky hiéu 1a VT), hoac thoi gian giao tac
(TT) hoic ca hai loai thoi gian nay (BiTemporal, ky hi¢u 1a BT). Ngoai ra, do mot méi quan hé c6 thé xem la mot kiéu
thuc thé hogc mot thuoc tinh, nho vay ma nguoi thiét ké ¢o thé xac dinh céc yéu to thoi gian hd trg cho moi quan hé do
néu can.

Hinh 1 trinh bay m6 hinh TimeER cua mot cong ty. Trong do, tap thyc thé Employee hd tro thoi gian song, tap
thyc theé Department ho tro thoi gian giao tac, thuge tinh Salary cua tap thuc thé Employee ho tro hai loai thoi gian
(hop ¢ va giao tac) va moi quan hé Work_for ho trg thoi gian hop 1€.
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Birth_day Employee LS | (1,1 (L.N) Department TT

Resp_for

)

Project
[1,N]

Hinh 1. M6 hinh TimeER cua mot cong ty

B. Gidi thigu mé hinh UML

Ngbn ngit md hinh héa théng nhat UML (Unified Modeling Language) [7] 1& mot ngdn ngit md hinh gdm céc
ky hiéu d6 hoa ma cac phwong phap hudng dbi tuong sir dung dé thiét ké cac hé thong thdng tin mot céch c6 hiéu qua.
Viéc xay dyung cac md hinh trong UML 1 phi hop cho viéc mé ta cac hé théng thong tin. Céch tiép can theo md hinh
ciia UML cho phép nguai thiét ké va nguoi st dung c6 mot cai nhin bao quat va day du vé hé thdng thdng tin ma ta
quan tam tir giai doan phan tich dén viéc thiét k&, tham dinh va kiém tra san phiam ing dung cong ngh¢ théng tin. N6
con hd trg cho viéc tng dung cac chwong trinh ty dong sinh ma trong cac ngdn ngir lap trinh hudng dbi twong (nhu
C++, Java,...) va cac chuong trinh ty dong sinh CSDL trong cac hé quan tri CSDL quan hé (nhu My SQL,
ACCESS,...) hoic cac hé quan tri CSDL hudng d6i tuong (nhu ObjectStore, Objectivity,...). Vi vy phuong phap thiét
ké nay la that sy hitu dung trong lap trinh huéng ddi twong.

UML sir dung mét hé thong ky hiéu théng nhit biéu dién cac phan tir md hinh. Tap hop cac phan tir md hinh tao
thanh cac so d6 UML. Cac loai so d6 UML chinh yéu bao gém: so d6 16p (Class Diagram), so do d6i twong (Object
Diagram), so dd tinh huéng sir dung (Use Cases Diagram), so d6 trinh tu (Sequence Diagram), so dd cong tac
(Collaboration Diagram hay 1a Composite Structure Diagram), so d6 trang théi (State Machine Diagram), so d6 thanh
phan (Component Diagram), so db hoat dong (Activity Diagram), so dd trién khai (Deployment Diagram), so db géi
(Package Diagram), so d6 lién lac (Communication Diagram), so d6 twong tac (Interaction Overview Diagram - UML
2.0), so db phdi hop thoi gian (Timing Diagram - UML 2.0).

Tuong tw nhu md hinh ER, trong cac loai so dd cua UML, so dd I6p la lién quan dén phan th[ét ké co so dir lieu
& muc khai niém. So do I6p trong UML chira céc luge d6 16p UML va méi quan hé gitta cac luge do nay. Mot luge do
I6p UML gom ba thanh phan: tén 1ép, c&c thudc tinh cua 1ép va cac phuong thic cua 16p.

III. CHUYEN POI MO HINH EER SANG LUQC PO LOP UML

_ Trong phan nay, chlng toi trinh bay cac quy tic chuyén d6i mo hinh EER sang lugc do 16p UML. Trong céc
quy tac chuyén doi nay, cac thanh phan trén md hinh EER s& dugc chuyen doi thanh cac thanh phan tuong tng trong
UML sao cho cac thanh phan nay phai bicu dién duoc dit liéu va cac rang buoc trén md hinh EER. Dicu nay dam bao
rang UML két qua biéu dién dugc dir liéu va cac rang budc trén mé hinh EER ban dau [9].

Phén nay s& lan luot trinh bay céc quy tic chuyén doi cc thanh phén trong md hinh EER: tap thuc thé va céc

thanh phan hudng doi tuong, tap thuc thé yéu, moi quan hé nhi nguyén va moi quan hé da nguyén.
A. Chuyén déi tdp thuc thé va cac thanh phdn hudng déi twong
1. Chuyén dbi cac tap thuc thé

Néu md hinh EER ton tai thudc tinh phirc va don trj thi ta biéu dién thugc tinh nay bang cac thudc tinh don va
don trj caa nd [6][9]. Hinh 2 minh hoa viéc biéu dién thudc tinh phac hop va don tri bang céc thudc tinh don va don tri.

Ta c6 theé xem thudc tinh phirc va da tri ciia mot tap thyc thé nhu 1a tap thuc thé yéu cua tap thuc thé do nén
céach chuyén doi thugc tinh nay giéng nhu cach chuyén doi tap thuc thé yéu [6][9] nhu ¢ Muc B.

Quy tic EERO1: Néu E Ia tap thuc thé c6 tap thudc tinh don-don tri 1a {As, A,, ..., 4.} va tap thudc tinh don-da
tri 1a {By, B, ..., By} thi tap thuc thé E dugc anh xa thanh 16p ddi tuong C(E), cac thudc tinh {A;, A, ..., A} cua tap
thuc thé E dugc chuyén thanh céc thudc tinh {Aq, A,, ..., 4n} cua lép dbi twong C(E) va cac thudc tinh {By, By, ..., Bn}
cua tap thuc thé E duoc chuyén thanh céc thudc tinh danh sach {B4, B,, ..., B,} cua Iép dbi tugng C(E).
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Hinh 3 minh hoa cho Quy tic EERO1.

==

Employee

Employee

Hinh 2. Biéu di&n thudc tinh phirc va don tri bing cac thudc tinh don va don tri

W w C(EMPLOYEE)
- EmplD: string
@ - EFirstName: string
= - ELastName: string
EMPLOYEE

- Hopies (string)

Hinh 3. Chuyén dbi tap thuc thé
2. Chuyén d6i mdi quan hé ké thira

Quy tic EER02: Néu tap thuc thé E; ké thira tap thuc thé E thi b sung mbi quan hé ké thira véi 16p con la
C(E;) va lop cha la C(E).

Hinh 4 minh hoa cho Quy tic EER02.

EMPLOYEE C(EMPLOYEE)
W .
ENGINEER C(ENGINEER)

Hinh 4. Chuyén d6i mdi quan hé ké thira
3. Chuyén dbi hop nhét

Quy tic EER03: Néu tap thuc thé E; tham gia tao nén tap thuc thé hop nhit E thi b6 sung méi quan hé ké thura
véi 16p con la C(E;) va l6p cha la C(E).

Hinh 5 Minh hoa cho Quy tac EERO3.

VEHICLE C(VEHICLE)
=> ; i
CAR TRUCK C(CAR) C(TRUCK)

Hinh 5. Chuyén dbi hop nhit
B. Chuyén déi tap thuc thé yéu

Quy tic EER04: Néu tap thyc thé chu E c6 mdi quan hé dinh danh R vdi tap thuc thé yéu W thi tap thuc thé
yéu W duoc anh xa thanh 16p C(W) va céc thudc tinh cua W duoc nh xa thanh cac thugc tinh cua C(W) nhu Quy tdc
EERO1, mbi quan hé R dugc anh xa thanh quan hé két tap giira hai lop C(E), C(W) ma lép C(W) 1a I6p b phan cia lop
C(E) va rang bugc ban sé duoc anh xa c¢6 hoan doi cho nhau va dugc quy dinh nhu Bang 1.

Hinh 6 minh hoa cho Quy tic EER04.
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EMPLOYEE
| C(EMPLOYEE) |

1

=> 0.*

(L,1) =
C(DEPENDENT)

-

- Name: string

- Relationship: string
Name -

Hinh 6. Chuyén déi tap thuc thé yéu
Bang 1.Quy dinh chuyén ddi ban sé trén md hinh TimeER thanh ban s6 lwoc d6 UML

Mb hinh TimeER | Lwgc d6 UML
(0, 1) 0.1
(0, N) 0..* hoac *
(1,1) 1..1 hoac 1
(1, N) 1.*

C. Chuyén déi méi quan h¢
1. Chuyén d6i méi quan hé nhi nguyén

Quy tic EERO05: Néu tap thuc thé E; c6 mbi quan hé nhi nguyén R véi tap thuc thé E, thi mdi quan hé R duoc
anh xa thanh quan hé két hop R gitra hai 16p C(E,) va C(E,) véi rang budc bang sé dugc hoan dbi cho nhau va dugc
quy dinh nhu Bang 1. Néu mbi quan hé R ¢c6 cac thugc tinh don va don tri {A, A, ..., 4.} thi b sung 16p két hop C(R)
cho quan hé két hop R chura cac thudc tinh {Ay, A,, ..., An}.

Hinh 7 minh hoa cho Quy tic EERO5.

EMPLOYEE

| C(EMPLOYEE) WT| C(PROJECT) |

C(Work_for)
- Hours: int

PROJECT

Hinh 7. Chuyén dbi mbi quan hé nhi nguyén
Luru y: Trong trudng hop R 1a mdi quan hé phan xa thi thém céc tén vai tro cho méi quan h¢ két hop C(R).
2. Chuyén d6i mdi quan hé da nguyén

Quy tic EERO06: Néu R 1a mdi quan h¢ da nguyén giira cac tap thuc thé Ey, Ey, ..., Ey (k>2) thi mdi quan h¢ R
dugc anh xa thanh I6p doi twong C(R) lan luot c6 quan hé ket tap voi cac 16p C(Ey), C(Ey), ..., C(E) ma C(R) la 16p bo
phan c6 ban so theo ban so cua tap thuc the twong wng tham gia vao moi quan hé duge quy dinh nhu Bang 1 con cac
16p C(Ey), C(Ey), ..., C(Ey) la 16p tong thé cb ban so 1a 1. Néu méi quan hé R cé chira cac thudc tinh don va don tri {Ay,
A,, ..., An} thi cac thudc tinh nay dugc anh xa thanh cac thugc tinh {A(, A,, ..., 4,} ctaa l6p C(R).

IV. CHUYEN POI MO HIiNH TimeER SANG LUQC PO UML

Phuong phép chuyén di mé hinh TimeER sang luge d6 UML duoge ching toi dé& xudt duoc thyuc hién theo hai
budc:

- Budc 1: Thuc hién viéc chuyén doi cac thanh phan khong c6 yéu té thoi gian trén mé hinh TimeER sang lugc
d6 UML dya vao cac quy tac da duoc trinh bay trong Phan I11.

- Buéc 2: Thyc hién viéc chuyén doi cac thanh phan c6 yéu t6 thoi gian trén mo hinh TimeER sang lugc do
UML dya vao cac quy tac chuyén doi cac thanh phan c6 yeu to thoi gian bao gom: tap thuc the c6 yeu to thoi gian,
thuge tinh 6 yeu to thoi gian cua mot tap thuc the, moi quan hé co yeu to thoi gian va thuge tinh ¢ yeu to thoi gian
cua mot moi quan hé. Co s& ly luin cho viéc dé xuat cac quy tac chuyén déi nay la dua vao hai két qua nghién ctru:
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e Biéu dién cac thanh phan c6 yéu t6 thoi gian trén mo hinh TimeER bei céc thanh phan cia mé hinh ER
truyén thong [8].

e  Phuong phip chuyén d6i mé hinh ER sang luge d6 UML (ngi dung Phan I11) tir cac nghién ctru da dé
Xuat.
A. Chuyén déi yéu té thoi gian cia tap thuc thé
~ Quy tiic TimeERO1: Néu tap thuc thé E ¢6 yéu t6 thoi gian XX thi yéu tb thoi gian XX duoc anh xa thanh lop
doi twgng C(E_XX) co cac thudc tinh thoi gian theo XX nhu Bang 2 va c6 quan h¢ ket tap vei lop C(E) ma C(E) 1a 16p
tong thé c6 ban s6 1a 1 con C(E_XX) la 16p bo phan cé ban so 1a 1..*.
Cheng minh:
Dé don gian, ta chi xét truong hop XX = LS (tac: E ¢6 hd trg thoi gian sdng), con cac truong hop khac dugc
chting minh tuong ty.

Theo [8], lién quan dén viéc chuyén doi tap thuc thé co yéu té thoi gian cia md hinh TimeER sang mé hinh ER,
ta chuyén tap thuc thé E ¢6 tap thudc tinh U thanh tap thuc thé phi thoi gian E ¢6 tap thudc tinh phi thoi gian U. Bong
thoi, tao tap thuc thé yéu E_XX c6 méi quan hé dinh danh S véi tap thuc thé chu E dé biéu dién viéc hd tro yéu td thoi
gian XX cho mdi thuc thé cua E. Trong do, tap thuc thé E_XX c6 tap thugc tinh nhu Bang 2. Q)

Theo Quy tic EERO4, tap thuc thé E duoc chuyén thanh 16p C(E), tap thuc thé yéu E_XX dugc chuyén thanh
I6p C(E_XX) va moi quan h¢ dinh danh dugc chuyén thanh quan hé két tap gitra I6p C(E) va I6p C(E_XX) ma I6p
C(E_XX) Ia 16p bo phan cua 16p C(E) va rang budc ban s6 dugc &nh xa ¢6 hoan d6i cho nhau va dugc quy dinh nhu
Bang 1. 2
Tir (1) va (2), suy ra diéu phai chang minh.

Hinh 8 minh hoa cho Quy tac TimeERO1.

| C(EMPLOYEE) |0ﬁ C(EMPLOYEE _LS)

EMPLOYEE LS => - LSs: dateti_me
- LSe: datetime

Hinh 8. Chuyén déi yéu t6 thoi gian cia tap thuc thé

Béang 2. Cac tap thudc tinh thoi gian

Yeu to thoi gian | Tap thudc tinh thoi gian
LS LSs, LSe
VT VTs, VTe
TT TTs, TTe
LT LSs, LSe, TTs, TTe
BT VTs, VTe, TTs, TTe

B. Chuyén déi thugc tinh c6 yéu té thoi gian cia tap thuc thé

Quy tic TimeER02: Néu thudc tinh A cua tap thuc thé E c6 yéu té thai gian XX thi thudc tinh A dwoc anh xa
thanh I6p ddi tuong C(E_A) c6 cac thudc tinh thoi gian theo XX nhu Bang 2 va anh xa thugc tinh A thanh thudc tinh
cia A(E_A) theo Quy tic EER01 va C(E_A) c6 quan hé két tap véi C(E) ma C(E) 1a I6p tong thé c6 ban s 1a 1 con
C(E_A) I 16p bd phan cé ban s 1a 1..*.

Chung minh:

Dé don gian, ta chi xét truong hop XX = VT (tc: A ¢6 hd tro thoi gian hop 18), con cac truong hop khac duoc
chtrg minh tuong tu.

~ Theo [8], thugc tinh A cua tap thuc thé E c6 hd tro yéu t6 thoi gian XX thi chuyén thuge tinh A thanh tap thuc
thé yéu phi thoi gian E_A ¢6 méi quan hé dinh danh véi tap thuc thé chu E gom thudc tinh A va céc thude tinh thoi
gian nhu Bang 2. Q)

Theo Quy tic EERO4, tap thuc thé E duoc chuyén thanh 16p C(E), tap thuc thé yéu E_XX dugc chuyén thanh
I6p C(E_XX) va moi quan hé dinh danh dugc chuyén thanh quan hé ket tap gitra I6p C(E) va I6p C(E_XX) ma Iép
C(E_XX) la I6p bo phan cua 16p C(E) va rang budc ban s6 duoc anh xa ¢6 hoan do6i cho nhau va dugc quy dinh nhuw
Bdng 1. )]
Tir (1) va (2), suy ra diéu phai ching minh.

Hinh 9 minh hoa cho Quy tdc TimeERO2.
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| C(EMPLOYEE) |0ﬁ C(EMPLOYEE_Salary)
@ - Profit: int
- - VTs: datetime
- - VTe: datetime
EMPLOYEE - TTs: datetime
- TTe: datetime

Hinh 9. Chuyén déi thudc tinh c6 yéu t6 thoi gian cia tap thuc thé

C. Chuyén doi yéu té thoi gian cia méi quan hé
 Quy tic TimeERO03: Néu mdi quan h¢ R ¢6 yéu td thoi gian XX thi yéu t6 thoi gian XX duoc anh xa thanh 16p

doi tugng C(R_XX) 6 quan h¢ ket tap véi C(R) ma C(R) la 16p tong the co ban so la 1 con C(R_XX) la 16p bo phan co
banso la 1..*.

Chuing minh:

Theo [8], mdi quan hé R c6 hd trg yéu t6 thoi gian XX ¢6 thé dugc xem nhu tap thuc the R 6 hd tro yéu 6 thoi
gian XX nén cach chuyen doi moi quan hé R ¢6 hé tro yeu to thoi gian XX giong nhu cach chuyén doi tap thuc the R co
hd tro yéu to thoi gian XX nhu & Quy tac TimeERO1. Biéu phai ching minh.

Hinh 10 minh hoa cho Quy tac TimeERO3.
| c(work for) |0ﬁ C(Work_for_VT)

- VTs: datetime
- VTe: datetime

Hinh 10. Chuyén dbi yéu t5 thoi gian cia méi quan hé

D. Chuyén déi thugc tinh c6 yéu té théi gian ciia méi quan hé

_Quy tic TimeERO04: Néu thugc tinh A ciia méi quan hé R c6 yéu t6 thoi gian XX thi thuc tinh A dugc anh xa
16p doi twong C(A_XX) c6 cac thugc tinh thoi gian theo XX nhu Bang 2 va anh xa thugc tinh A thanh thugc tinh cua
C(A_XX) theo Quy tac EERO1 va C(A_XX) c6 quan h¢ ket tap voi C(R) ma C(R) la 16p tong thé c6 ban so la 1 con
C(A_XX) la l6p bo phan c6 banso la 1..*.

Chitng minh:

“Theo [8], mdi quan hé R c6 thé duge xem nhu tap thuc thé R nén cach chuyén doi thugc tinh ¢6 yéu t6 thoi gian
cua moi quan hé R giong nhu céch chuyén doi thuoe tinh cé yéu t6 thoi gian tap thuc thé R nhu & Quy tac TimeERO2.
biéu phai chirng minh.

Hinh 11 minh hoa cho Quy tac TimeEROA4.

| C(Work_for) | C(Income BT)
- Income: int
- VTs: datetime
- - VTe: datetime
- TTs: datetime
@ - TTe: datetime

Hinh 11. Chuyén dbi thudc tinh c6 yéu t6 thoi gian ciia méi quan hé

Ap dung céc quy tic chuyén doi cho vi du & Hinh 11 ta c6 két qua lugc do 16p UML nhu ¢ Hinh 12,



Hoang Quang, Nguyén Vin Toan, V8 Hoang Lién Minh 719

C(Employee_Salary) C(Department)
- Salary: int 1 |- Number: int ‘—‘1 1 %
- VTs: datatime 1 * - DepName: string ~
- VTe: datatime = 1 C(Department_TT)
- TTs: datatime - TTs: datatime
- TTe: datatime - TTe: datatime
1 1.*
1.* p
. 1 | C(Employee) C(Project)
C(Employee LT) 1= @[ "EroiD: int 1.* 1 [“prolD: int
- LSs: datatime - EmpName: string - Budget: int
- LSe: datatime L |- Birth_day: date
- TTs: datatime — 1.+ C(Work_for_VT)
- TTe: datatime 0% 1 - VTs: datatime
N ‘ - VTe: datatime
C(Dependent) C(Work_for)
- DepName: string - Hours_week: int
- Relationship: string

Hinh 12. Vi du chuyén déi téng quat

V.KET LUAN

Bai bao di dé xuit mot phuong phéap chuyén d6i moé hinh TimeER sang lugc d6 16p UML. Phuong phép nay
lién quan dén phuong phap chuyén d6i mé hinh ER va EER sang lugc d6 16p UML da dugc ban dén trong cac nghién
ctiu trude day. Pong thoi ching tdi bo sung cac quy tac chuyén ddi cho céc thanh phan co lién quan dén yéu té thoi
gian trén mo hinh TimeER sang luoc d6 16p UML.

Két qua nghién ctru nay 1a co s& cho viéc thiét ké cac md hinh dir liéu hudéng d6i twong ¢ yéu té thoi gian tir
mo hinh TimeER. Boi vi vé mit ban chat, néu xem mot phuong phéap chuyén déi tir mot md hinh dir liéu nay sang mot
mo hinh di liéu khac nhu mét &nh xa chuyén déi, thi viéc xay dung mot phuong phap chuyén ddi tryc tiép tir cac mo
hinh TimeER sang cac md hinh dit liéu huéng ddi trong c6 yéu té thai gian ¢ thé duoc xem la viée xac dinh tich cua
hai 4nh xa f, va f,. Trong d6, 4nh xa f, 1a 4nh xa chuyén ddi tir mé hinh TimeER sang luge d6 UML ma [8] da dé xuat
va anh xa f, 12 anh xa chuyén doi tir luge @6 UML sang mé hinh co sé di liéu hudng d6i tugng (két qua cua cac nghién
ctru trude day [1] [2] [10]). Theo d6 viéc xay dung mot phuong phéap chuyén ddi tir mo hinh TimeER sang mo hinh ddi
tugng ODMG dang 1a mot trong nhiing van dé ma ching téi quan tam trong nhitng nghién ctu tiép theo.
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DESIGNING TEMPORAL UML DIAGRAM FROM TimeER MODEL
Hoang Quang, Nguyen Van Toan, Vo Hoang Lien Minh

ABSTRACT — UML diagram is now widely used for the design of management information systems as a conceptual data model,
thanks to the ability to describe the real world and the strong support from the developers (Rational Rose, Enterprise Architect , ...).
However, the use of UML diagrams to design the temporal database is not really easy. Meanwhile, the TimeER model is the
conceptual data model that is "close" to the temporal real world. It is also seen as fully reflecting the aspect of time compared to
other temporal entity-relationship (ER) models. In this paper, we propose a method to the design of an UML diagram from a given
TimeER model. It is based on the improvement of the transformation methods from ER model to UML class model and adding the
transforming rules for the temporal components of the TimeER model.



