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LOI NOI PAU

Heé thong tin hoc ngay cang phtre tap. Xu thé ap dung phuong phap hudéng d6i tuong (phuong
phap moi) thay cho phwong phap cau triac (phuong phap truyén thong) ngdy cang pho bién khi
xd@y dung cac h¢ thong phan mém 16n va phirc tap. Hon nira, tir khi Ngon ngr mé hinh hoa thong
nhat (Unified Modeling Language — UML) dugc t6 chitc OMG (Object Management Group)
cong nhan 1 chuan cong nghiép thi nd da trd thanh coéng cu phd dung va hitu hiéu cho phuong
phap mai nay. Muyc tiéu cua tai liéu nay nham gi6i thiéu cac khai niém co ban vé tiép can hudng
d6i tuong va mo hinh hoa hé théng phan mém theo phuong phap huong d6i tuong. Cac khai niém
moi dugc mo ta, huong dan thyc hanh théng qua ngdn ngit chudn UML va phan mém cong cu
md hinh hoa ndi tiéng Rational Rose cta Raitonal Software Corporation.

Phuong phap phan tich thiét ké hudng ddi tugng dugc sir dung rong rii tai cac nudc phat trién
va bat dau duoc st dung tai mdt s6 don vi tin hoc tai Viét Nam. Tuy nhién tai li¢u be‘ing tiéng Viét
vé linh vuc nay con rat hiém hoi, khong dap ung nhu cau hién tai. Hon nita, nhan thtrc dugc tim
quan trong cua phuong phap mdi nay, mot s truong dai hoc da hinh thanh mén hoc lién quan
dén van dé noi trén cho sinh vién, con mot sé truong khac dang c6 ké hoach dua chu dé nay vao
chuong trinh dao tao chinh khoa.

Chu diém cua tai liu dugc thé hién dudi goc nhin ctia nguoi phat trién hé théng phan mém,
khong thé hién dudi goc do quan sat ciia nha phuong phap luén. Lira chon nay Xuét phat tur thuc
té 1a tir phuong phéap luan hudng ddi tuong dan dén viéc tng dung n6 vao xdy dung phan mém cu
thé con mot khoang cach xa voi va day kho khan, dic biét véi trinh d tin hoc hién nay noi chung
con chua cao tai Viét Nam. Véi quan diém nay, tai liéu dugc cAu tric nhu sau:

Chuong mo dau trinh bay khai quat vé mo hinh va mé hinh héa; cac budc xay dung hé thong
phan mém va tdm quan trong ctia phwong phép hudéng dbi twong. Chuong tiép theo gioi thiéu
ngdn ngit chuan cong nghi¢p UML, mot cong cu hiru hi€u mo6 hinh hoa hé thong phan mém.
Trong céc phan tiép theo 1 trinh bay k¥ thuat mé hinh hoa, tir phan tich yéu cau dén thiét ké hé
thong, kién triic hé théng va cai dit bang ngdn ngir 1ap trinh. Chuong cudi cing 1a bai hoc thuc
nghiém cac k¥ thuat da trinh bay trong cac chuong trudc vao bai toan cu thé. Dic biét, trong mdi
chuong tai liéu déu c6 phan thyc hanh trén phén mém Rational Rose @& doc gia co thé ap dung
ngay cong cu moi, ky thuat méi vao giai quyét van dé cia riéng ho. Phan phu luc trinh bay mot
s6 ma trinh trong mot vai ngdn ngir thong dung twong ng v&i cac nhom phan tir trong biéu d6
UML...

Hién nay phan 16n cac ban sinh vién dai hoc niam cudi hodc cac k§ su tin hoc mdi ra truong
déu gap kho khan khi nhén nhiém vu xay dung h¢ thong phan mém mai hay néng cap phan mém
c6 san. Cac ban thuong khong biét bat dau tir dau va lam nhu thé nao dé co duoc phan mém va
phan mém tdt, n6i cach khac 1a con thiéu phuong phap. Do vay, quyén sach nay co thé 14 tai liéu
tham khao tot cho cac ban sinh vién va cac k¥ su tin hoc.

Quyen sach nay dugc hinh thanh tir n1 dung bai giang cua tac gia vé chu d& Phadt trién phan
mém hwéng doi twong bang UML cho mot so 16p sinh vién dai hoc. Trong qua trinh bién soan tac
gia da nhan duoc nhiéu y kién dong gép qui bau cua cac chuyén gia trong linh vuc nay. Trudc hét
tac gid xin chan thanh cam on PGS. TSKH Nguyén Xuan Huy, CN Ngé Trung Viét, TS Ding
Thanh Phu, TS Poan Vin Ban, ThS Nguyén Son Hai va cac dong nghiép khac cong tac tai Vién
Cong nghé Thong tin, Trung tdm Khoa hoc Tu nhién va Cong nghé Qudc gia da doc va cho ¥
kién stra chita ban thao.

Mic du di rat ¢ gang nhung tai liéu nay khong tranh khoi cac sai sot. Tac gia xin chan thanh
cam on moi y kién dong gop cua ban doc.

Phat trién phan mém bang UML trang | 5



Dia chi lién lac: Vién Cong nghé Thong tin, Trung tdam Khoa hoc Ty nhién va Cong nghé
Qudc gia. Email: dvduc@ioit.ncst.ac.vn

Ha ndi, thang 02 nam 2002
TAC GIA

Phat trién phan mém bang UML trang | 6



CHUONG 1
MO PAU

Phét trién phin mém ngdy cang tré nén phuc tap. Thay doi giao dién tir cac xau ky tu sang
giao dién dd hoa xu thé sy kién; kién triic hé théng da téng khach/chu; co s¢ dir liéu (CSDL) phan
tan; Internet ... 1am tang do phuc tap cua hé thong phén mém. Thach thic trong hai muoi nim toi
cta xay dung he thong phan mém khong phai 1a tdc d¢ thyc hién chuong trinh, kinh phi hay strc
manh cta né ma van dé s& 1a do phuc tap (Sun Microsystem). K¢ thu cua ching ta la d6 phure tap,
ta phai loai bo ching (Jan Bean). Vay, loai bé d6 phurc tap bang cach nao? Céc phwong phap tiép
can huong cAu truc, tiém cén hudng logic, tiép can huéng hudng dbi tuong va tiép can hudng tac
tir dé co thé giai quyét van dé nay nhung ¢ mirc d6 khac nhau.

Tong quét thi viéc xdy dung phan mém phai quan tim dén t6 chirc, cac quan hé va cau truc dé
hinh thanh duoc cac hanh vi phuc tap ctia hé thong. Moi viéc khao sat h¢ théng phai duoc thuc
hién voi murc d6 triru twong khac nhau, tir cac chi tiét dén to chirc tong thé. Do vy, xay dung
phan mém 1a thyc hién day tuong tac chia nho va hop nhat. Chia nho dé hiéu rd van dé va hop
nhat dé xay dung hé théng. Tién trinh chia nho (tach) di co truyén thdng va tuan tha cac tiéu chi
chite nang. Céc chirc ning cta hé théng duge nhan dién, sau d6 chiung dugc tach thanh cac chirc
nang con. Tién trinh nay dugc thuc hién 1ap di 1ap lai cho dén khi c6 duogc cc thanh phﬁn don
gian dén mirc ching dugce biéu dién truc tiép bang cic ham hay thu tuc cia ngdn ngir 1ap trinh
(hinh 1.1). Cach tiép can nay dugc goi la tiép can hudng chirc ning (hay con goi 1a thu tuc, truyén
thdng). Nguoi phét trién phdn mém s& tap trung vao cac nhiém vu diéu khién va tach thuat toan
16n thanh céc thuat toan nho. Khoi chinh dé hinh thanh phin mém ¢ day 1a cac ham hay thu tyc.

Chure néng chinh
Chure néng con 1 Chtic néng con 2
Chtre ning Chtre nang Chtre nang Chtric nang
con 1.1 con 1.2 con 2.1 con 2.2

Hinh 1.1 Tiép cdn hwéng chitc nang

Kién trac phan mém dugc cai dat theo cach tiép can vira mo ta trén s& phan anh cac chirc
ning hé thong. Tiép can trén co so chirc ning va co ché phan cép chi cho lai két qua mong muon
khi cac chirc nang duoc nhan biét ddy di va né khong duoc thay doi theo thoi gian. Thuc té lai
khong dung nhu vay vi trong rat nhiéu truong hop, phat trién phan mém khong bao gio két thuc
hoan toan, ludn c6 cai gi d6 phai stra doi, nang cap. Sua d6i hay mé rong hé thong qua nhidu lam
cho chuong trinh khac xa quan niém ban dau. Do d6 can phai c¢6 phuong phap mai cho kha nang
lam chu dugc d6 phue tap, giup quan ly dugc chat luong, do tin cdy phan mém ngay ca khi cdu
trac bi tach ra hay tién héa.
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Hinh 1.2 Tiép cdn hwéng doi twong

Quan diém hudng ddi twong hinh thanh trén co s& tiép can hudng hé thong, nd coi hé thdng
nhu thue thé duge t6 chire tir cac thanh phén ma chi dugc xac dinh khi né thira nhan va c6 quan
hé v6i céc thanh phan khac. Phuong phép tich van dé dang gidi quyét d€ hiéu chung ¢ day khong
chi dya trén co s& cdi hé thong lam ma con dya trén viéce tich hop hé thong la cdi gi v6i hé thong
lam gi. Thi dy trén hinh 1.2 mé ta cac dbi tugng va céac quan h¢ gitra cac dbi tugng ctia hé thong
thang mdy. Theo cach tiép can nay thi cac chirc ning hé théng dugc biéu dién théng qua cong tac
cua cac déi tuong; viéc thay doi, tién hoa chirc niang s& khong anh hudng dén cau trac tinh cua
phan mém. Strc manh cua tiép can hudng dbi twgng 14 viée tach (chia) va nhap (thong nhét) duoc
thyc hién nho tap phong phu cac co ché tich hop cua chiang; kha nang théng nhat cao nhimng cai
no6 da duoc tach ra dé xay dung cac thyc thé phirc tap tir cac thuc thé don gian.

Tiép can hudng dbi twong di to rd loi thé khi 1ap trinh cac hé thdng phirc tap. Nhitng ngudi
phat trién phan mém nhan thiy rang phét trién phan mém hudng ddi tugng s& cho lai phin mém
thuong mai chat lugng cao: tin cay, d& mo rong va dé sir dung lai, chay tron tru, phtt hop véi yéu
cau ngudi ding dang mong doi. Ching con cho kha niang hoan thanh phin mém dung ky han va
khong vuot qua khinh phi dy kién ban dau.

Ngoai phuong phap céu tric va phuong phap hudng dbi tuong vira dé cap trén day, nguoi ta
con thiy mot sb phuong phap khac dugc cac nha tin hoc dé xuat cho cong nghé phan mém nhu
tiép can hudng logic, tiép can hudng tac tir (agent)... Phuong phap tiép can hudng logic mé ta
quan h¢ “logic” gitra tinh chat va thudc tinh ctia cac sy kién nho cac co sé lap luan va luat suy
dién biéu dién boi nhimg goi y trudc. T1ep can nay hinh thanh trén co s¢ ngén ngir 1ap trinh
Prolog. Phuong phap tlep can tac tir 1a kiu mé rong cia tiép can huong dbi tuong. Gan day no
dugc gidi cong nghiép rat quan tam. Cac don vi co sO dé phat trién hé thong ¢ day la cac tac ti,
n6 12 modun phan mém. Péi tugng duoc khoi dong khi nhan thong diép tir bén ngoai va tac tir
tich cyc lam vi¢c hay khong phu thudc vao méi truong chira nd. Tuy nhién, phuong phap hudng
dbi tuong dang ngay canh duoc nhiéu nguoi st dung hon ca.

1.1 LICH SU HUONG POI TUQNG

Khai niém hudng d6i twong hinh thanh tir ngén ngir lap trinh Simula, nhung n6 chi tré nén
quen thugc khi xuat hién ngdn ngir C++ va SmallTalk vao cubi nhitng nam 80 cua thé ky XX. So
d6 trong hinh 1.3 chi ra thoi gian xuat hién va quan hén cua cac ngdn ngit lap trinh [OES00].
Trong hinh vudng véi goc tron 1 tén cac ngdn ngit 1ap trinh huéng dbi tuong.
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Hinh 1.3 Cac ngén ngir ldp trinh

Khi cac ngén ngir hudéng dbi tuong dugc st dung rong rai thi nhu cau co phuong phap phat
trién phan mém huéng ddi tuong tré nén cap bach. Vao dau nhitng ndm 90 cta thé ky XX da xut
hién cac phuong phap hudng ddi tuong sau ddy: Phuong phap Booch, OMT (Object Modeling
Technique), OOSE (Object Oriented Software Engineering)/Objectory, Fusion va Coad/Yourdon.
Moi phuong phap c6 ky phap, tién trinh va cong cu hd tro riéng. Ching déu ¢6 wu diém va nhuoc
diém riéng. Nguoi sur dung rat khé khin dé chon cho minh mét phuong phap phu hop. Do nhan
biét duoc cac van dé ndy, vao nim 1994 céc tac gia ctia cac phuong phap nay da hop tac nhim
tao ra phuong phap méi. Bt dau 1a sy thong nhat phuong phap Booch véi OMT-2 ctia Rumbagh
dé hinh thanh Unified Method 0.8 tai Rational Rose Corporation. Thang 6 nam 1995, Ivar
Jacobson (tac gia cua OOSE/Objectory) gia nhap voi ho. Tur thoi diém nay, nhom phat trién
phuong phap huong d6i twong noi trén cho rang nhiém vu cua ho 1 tao ra ngdn ngit mo hinh hoa
théng nhat cho cong dong hudng ddi twong. Do vay, ho di ddi tén cong vigc cua minh thanh
Unified Modeling Language — UML (Ngbén ngtr mo hinh héa thong nhat). Booch, Rumbaugh va
Jacobson da dua ra nhiéu phién ban UML, trong d6 phién ban UML 0.9 xuat hién nim 1995,
UML xuét hién vao nam 1997. Phan 16n UML dugc xdy dung trén nén tang cua cac phuong phap
Booch, OMT va OOSE, nhung UML con bao gom ca cac khai niém c6 ngudn gdc tir cac phuong
phap khac nhu David Harel, Gamma — Helm — Johnson — Vlissides va Fusion. UML con la két
qua cua sy dong gop tur cac hang 16n nhu Digital Equipment Corporation (DEC), Hewlett —
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Packard (HP), I-Logix, Intellicorp, IBM, ICON Computing, MCI Systemhouse, Microsoft,
Oracle, Rational Software Corporation, Texas Instrument, Taskon, ObjectTime va Unisys. Phién
ban UML 1.1 da dugc d¢ trinh 1én OMG (Object Management thang 11-1997. Phién ban UML
1.3 xuat hién vao niam 1999. Phién ban UML 1.4 xuét hién vao thang 2-2000.

1.2 MOT SO KHAI NIEM CO BAN

Phan nay trinh bay mot sé khai niém co ban 4p dung trong phan tich va thiét ké hudng dbi
tugng.

Phwong phap (method). Phuong phap (hay phuong thirc) la cach thirc cdu trac cac suy nghi
va hanh dong clia con ngudi. N6 cho biét chiing ta phai lam cai gi, lam nhu thé nao, 1am khi nao
va tai sao phai lam nhu vay dé hinh thanh h¢ thong phan mém.

Poi thwong (objecr). Theo nghia thong thuong thi dbi tuong 1a nguoi, vat hay hién tuong ma
con ngudi nham vao trong suy nghi, trong hanh dong [PHE96]; 1a bat ky cai gi nhin thdy va so
mo¢ dugc. Trong phuong phap hudng dbi tugng thi ddi tuong la triru tuong cai gi d6 trong linh
vuc van dé hay trong cai dat cia no; phan anh kha ning hé thong luu giir thong tin vé né va tuong
tac v&i no; goi cac gid tri thude tinh va céc dich vy (phuong thirc, phuong phap) [OCADI1].

Lap (class). Theo nghia thong thuong thi 16p 1a nhom cua nhiéu ngudi hay vat ¢é tinh tuong
tw nhét dinh hay dic diém chung (tur dién Webster’ s). Trong phuong phap hudng d6i tuong thi
16p 14 mé ta mot hay nhiéu d6i tugng, mo ta tap thong nhét cac thudc tinh va phuong thic. N6
con ¢ thé mo ta cach tao ddi tugng méi trong 16p nhur thé nao [COADI1].

Triru tweng (abstract). Truu tugng la nguyén ly bo qua nhing khia canh cua chu thé
(subject) khong lién quan dén muc dich hién tai dé tap trung day du hon vao cac khia canh con
lai. Nhu vay c6 thé noi rang trieu tuong la don gian hoa thé giGi thwe mot cach théng minh. Triru
tuong cho kha nang téng quat hoa va y tuong hoa van d¢ dang xem xét. Chiing loai bo di cac chi
tiét du thira ma chi tp chung va cac diém chinh, co ban [LIBE9S].

Mo hinh (model). Néu phai xdy ngdi nha thi chic chan khong lam don gian 1a cir mua gach,
sat thép vé lip dan dén khi hinh thanh nha &, ma phai c6 ké hoach chi tiét va thiét ké trudc. Noi
cach khac 1a phai xay dung mo hinh. Tuong tu nhu vy, trong linh vuc phén mém, mo hinh 13 ké
hoach chi tiét ctia hé thong, no giup ta lap ké hoach trude khi xay dyng hé théng. M6 hinh giup ta
khang dinh tinh ding dan cta thiét ké, phui hgp yéu cau, hé thong van giir viing khi yéu cau ngudi
dung thay doi. Phuong phap hudng d6i twong xem mot phan cia thé giéi thuc nhu cac dbi tuong.
May dién thoai, xe 6 t0, con ngudi ... 1a cac d6i tugng. Cac ddi tugng nay lai bao gom nhiéu d6i
tuong khac nhu xe 6 t0 ¢o tay lai, banh xe, ... con nguoi co tay, chan, mat, mii ... Dbi tuong thé
gidi thyc co thé ¢ chu trac rat phirc tap, lam cho con ngudi khé nhan thire dLrOC ching. Trong
cudc song hang ngay ta don gian hoa dbi twong khi suy nghi, hay noi cach khéc ta 1am viéc véi
md hinh. Thi dy, qua dia cau 12 mé hinh cua trai dat. M6 hinh chi lya chon mot vai khia canh c6 v
nghia cho viéc thyc hién cong viéc cu thé nao do. Chung cho phép du doan, hiéu cac khia canh
ctia van dé dang quan tdm. Thi dy khi lam viéc véi dbi twong con nguoi: trong s6 lwong c6 tén, sb
bao hiém xa hoi va tién lwong. Nhung trong sO dién thoai lai chi ¢6 tén, s6 dién thoai va dia chi.
Vay, mé hinh 13 birc tranh hay mé ta cta van dé dang duoc b gang giai quyét hay biéu dién. Mb
hinh con c6 thé 1a mo ta chinh giai phap. Trong phat trién phan mém, thay cho d6i twong thuc, ta
s& lam viéc véi bicu tuong (hinh 1.4). Tién trinh phat trién phan mém 13 lam giam mot sé dac
trung ctia doi tugng dé hinh thanh mo hinh: lam giam do phtic tap bang mé hinh triru tuong.
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Thé gigi thuc

ét'ﬁ 4 Lam chu Con nguﬁyi DOC 4 Sach

M6 hinh

Hinh 1.4 Mé hinh thé gioi thue

Phuwong phap ludn (methodology). Phuong phap luan mo ta cach thirc suy nghi vé phan
mém va phat trién phan mém. N6 bao gdbm ngdn ngit md hinh héa metamodel (md hinh ciia mo
hinh) va tién trinh. Phuong phép luan khic véi phuong phap. Phuong phép luan 1a nghién ciru
phuong phéap. Metamodel md ta hinh thirc cac phan tir mo hinh, ct phap va ngir nghia cta cac ky
phép trong mo hinh.

Linh vue van dé (domain problem). Muc tiéu cia tiép can hudng d01 tuong 1a moé hinh hoa
cac dac tinh tinh va dong cua moéi truong, noi xac dinh yéu cau phan mém. Mai truong nay dugc
goi 1a linh vuc van dé. Van dé 13 cau hoi dat ra dé giai quyét hoac xem xét. Linh vuc 1a khong
gian (vung) cua cac hoat dong hodc anh hudng. No la vung tac nghiép hay kinh nghiém cia con
ngudi trong d6 phan mém duoc st dung. Vay, linh vuc van dé 1a ving ma ta dang cd ging xem
xét. Thi du cta linh vuc vin dé c6 thé 1a tai chinh, gido duc,...

Phan tich. Phan tich 1a tach, chia nho tong thé thanh cic phan dé tim ra dic tinh, chiic ning,
quan hé... ctia chung (tir dién Webster’s). Khai niém phén tich trong tiép can huéng ddi tuong la
thuc hién nghién ctru linh vuc vin dé, dan t6i dic ta hanh vi quan sat tir ngoai va cac thong bao
nhit quan, hoan chinh, kha thi cua nhiing cii can [COAD91]. Phéan tich hudng dbi tugng tap
trung vao tim kiém, mé ta cac d6i tuong (khai niém) trong linh vuc van dé. Thi du hé théng thu
vién co6 khai niém Sach, Thu vién ...

Thiét ké. La tap tai liéu k¥ thuat toan bo, gdm co ban tinh toan, ban vé... dé c6 thé theo do
ma xdy dyng cong trinh, san xudt thiét bi, lam san pham... [PHE96]. Khai niém phan tich trong
tlep can hudng d6i twong 1a thuc hién déc ta cac hanh vi bén ngoai, bd sung chi tiét néu can thiét
dé cai dat hé thong trén may tinh, bao g0m twong tic ngudi - may, quan ly nhiém vu, quan ly dir
licu [COADI1]. Thiét ké huéng ddi tuong tap trung vao xac dinh dbi twong phan mém logic s&
dugc cai dat bang ngon ngir hudéng dbi tugng.

Xay dung (1ap trinh) hwéng déi tweng: 1a thiét két cac modun s& dwoc cai dat. Thi du 1op
Book sé& dugc cai dat bang C++, Java ... nhu thé nao.

M6 hinh héa (modeling). Khai niém mé hinh héa thudng duoc str dung dong nghia véi phan
tich, d6 1a viéc thuc hién tach hé thong thanh cac phan tir don gian dé dé hiéu Trong khoa hoc
may tinh, mo6 hinh hoa bit dau tir mo ta van dé, sau do6 1a mé ta giai phap van dé. Cac hoat dong
nay con duogc goi la phan tich va thiét ké. Khi thu thap yéu cau cho hé thong, ta phai tim ra nhu
cau tac nghi¢p cua nguoi dung va anh xa ching thanh yéu cau phan mém sao cho doi ngii phat
trlen phan mém hiéu va sir dung dugc ching. Tiép theo 14 kha ning phét sinh ma trinh tir cdc yéu
cau nay, dong thoi dam bao rang cac yéu cau phai phu hop voi ma trinh vira phat sinh va dé dang
chuyén d6i ma trinh nguoc lai thanh yéu cau. Tién trinh nay duoc goi 1 mé hinh hoa.
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M6 hinh héa trwe quan. M6 hinh hoa tryc quan 1a tién trinh 1iy thong tin tir md hinh va hién
thi d6 hoa bé‘mg tap cac phﬁn tir 6 hoa chuan. Tiéu chuan 1a cbt 16i dé thuc hién mot trong céc loi
thé ciia mo hinh truc quan, d6 1a van dé giao tiép. Giao tiép giita ngudi dung, ngudi phat trién,
phan tich vién, kiém tra vién, ngudi quan ly va nhimg ngudi khac tham gia dy 4n 1a muc tiéu
quan trong nhat cia mé hinh héa truc quan. Tuong tac nay cé thé duoc thuc hién bang vin ban.
Nho mé hinh tryc quan ma ta c¢6 thé chi ra cac tdng ma hé thong lam viée, bao gém twong tac
gitra nguoi dung voi hé théng, twong tac gitra cac dbi twong trong hé thong hay giira cac hé thong
v6i nhau. Sau khi tao mo hinh, ta c¢6 thé chi ra timg phan quan tdm. Thi du, ngudi ding c6 thé
quan sat tuong tac gitra ho voi h¢ thong tir m6 hinh, phan tich vién quan sat tuong tac cac dbi
tuong tir mo hinh, nguoi phat trién s& quan sat dugce doi tuong ma ho s& phat trién... Cac nha tin
hoc da rat ¢ gang dé hinh thanh ky phap mo hinh héa trye quan. Mot s6 ky phap quen thudc la
ctia Booch, OMT va UML. Phan mém cong cu Rational Rose 2000 trg  gilip cac ky phap nay.
Tém lai, 1y do co ban dé mé hinh héa 1a: xdy dung mé hinh dé hiéu sau sic hon vé hé thong dang
dugc xay dyng. Chung ta xdy dung mé hinh cho cac hé thong phirc tap vi ta khong thé hiéu né
nhu téng thé. Nho mo hinh hoa ta s& dat dugc cac muc tiéu sau:

Mo hinh gitp ta hién thi hé théng nhu chinh né hay nhu cich ma ta muén né hién thi.
Mo hinh cho phép ta dic ta cdu trac hay hanh vi hé théng.
Mo hinh cho ta mau dé huéng dan trong viéc xay dung hé thong.

Mo hinh gitp ta lam tai lidu cho cic quyét dinh khi phan tich thiét ké hé thong.

1.3 NGUYEN TAC QUAN LY PQ PHUC TAP

Nhu d3 trinh bay trén thi nhiém vu quan trong nhat ctia nguoi xay dung hé théng phan mém
ngay nay la quan ly dugc d6 phurc tap. Theo Coad va Yourdon [COAD91] thi cac nguyén tac
quén 1y do phirc tap ciia hé théng trong phén tich va thiét ké huéng dbi tugng bao gom céc van dé
mo ta dudi day.

Triru twgng héa. S dung nguyén tic triru tugng hoa co nghia 1a thtra nhan thé gi6i thuc 1a
phuc tap; thay vi c¢b ging hiéu biét foan bg bang lya chon mot phan cta van de. Triru tugng bao
gom hai loai chinh: triru tuong thu tuc (procedural) va triru tugng dir liéu (data). Triru tugng thu
tuc thudng duoc dic trung boi triru twong chire ndng/chirc ning con. Chia nhé tién trinh xt 1y
thanh cac budc 1a phuong phap co ban dé quan 1y 6 phic tap. Tuy nhién viéc chia nho dé to
chuc thiét ké 1a kha tuy tién va khong 6n dinh. Triru twong thi tuc khong phai la hinh thire triru
tuong cua phuong phap hudng d6i twong. Triru tuong dir liéu la co ché manh, dya trén co sO t6
chtc suy nghi va dic ta vé cac nhiém vu cta hé thong. Triru tugng dir liéu 1a nguyén tic xac dinh
kiéu dir liéu cho céc thao tac ap dung cho ddi twong, véi rang budc 1a cac gia tri luu trit trong ddi
tugng chi dugc sira d6i hay quan sat thong qua céc thao tic d6. Ngudi thiét ké ap dung triru tuong
dir liéu d& x4c dinh thudc tinh va phuong thirc xir 1y thudc tinh xAm nhap thudc tinh thong qua
phuong thtrc.

Bao boc (encapsulation). Con goi 1a dau thong tin. Nguyén tic nay dya trén nén tang 1a mdi
thanh phan ctia chuong trinh duoc bao boc hay ddu quyét dinh thiét ké don 1é. Giao dién toi moi
modun duoc hinh thanh sao cho it nhin thdy cac cong viéc bén trong. Bao boc lam tang tinh sir
dung lai khi phat trién hé théng mai. Bao boc cac ndi dung lién quan véi nhau lam gidam luu
luong gitta cac phan ciia hé thong khi hoat dong.

K& thira (inheritance). Co ché biéu dién tinh twong ty ciia cic 16p, don gian hoa dinh nghia
nhiing 16p tuwong ty tir cac 16p khac di dinh nghia trudc. N6 miéu ta tong quat hoa va dic biét
hoa, tao ra cac thudc tinh va phuong thire chung cho cac 16p phan cip. Nguyén tic nay hinh thanh
nén tang ca k¥ thuat bién dién nhiing cai chung cta cac 16p.

Phat trién phan mém bang UML trang | 12



Két hop (association). La hop nhat hay lién két cac ¥ tuong (tor dién Webster’s). St dung két
hop dé gan mot vai phan tir xay ra vao thoi diém cu thé hay duéi diéu kién tuong tu nhau. Thi dy,
gan xe ¢ vao chu xe..

Giao tlep bang thong diép. Thong diép la giao tiép (viét noi) dugc trao doi gitta nguoi véi
nguoi (tur dién Webster’s). Giao tiép bang thong diép lién quan dén tinh bao boc trong d6 cac chi
tiét cua hanh dong s€ thuc hién dugc bao boc trong noi nhan thong diép.

Da hinh (polymorphism). Da hinh la cac thong diép dong am duogc ghi dén cac ddi twong cia
16p khac nhau dé khoi su nhitng hanh vi khac nhau [OESTO00].

Anh huéng ciia phwong phap té chire. Bach khoa toan thu Britannica cho rang dé hiéu thé
gi6i thuc, con ngudi sir dung ba phuong phép to chirc suy nghi nhu sau: (1) Phan biét ddi tuong
cu thé véi cac thudce tinh cta né; thi du, phan bi¢t cay voi kich thudc cua nd hoac quan hé khong
gian v6i cac d6i twong khac. (2) Phan biét giita toan bd dbi twong véi thanh phan cta no; thi du,
phan biét cay voi canh cdy.(3) Phan biét gitra cac 16p dbi twong v6i nhau; thi du, phan biét 16p
cay voi 10p dat da. Ca ba phuong phap t6 chirc nay dugc ap dung va chung cho cai nhin 3 rang
hon trong linh vuc van dé va trach nhiém cta hé thong khi tiép can hudng ddi tugng.

Quy mb (scale). Nguyén tic ap dung qui tac tong thé-thanh phan dé quan sat cai gi do6 rat 16n
duoc goi la qui mo.

Phén 16p hanh vi. Sau khi d3 tim ra anh hudng t6 chirc suy nghi, ta phai hiéu rd cac hanh vi
cua dbi tugng. Hanh vi 1a nhitng phan ung, cach cu xu biéu hién ra ngoai. Phan 16p hanh vi bao
gdm ba loai sau: (a) trén co so tao ra két qua tirc thi; (b) su twong tu cia lich st tién hoa (thay doi
theo tho1 gian) va (c) su twong ty cua cac chuc nang.

MAu (pattern). Nam 1977 Christopher Alexander [MULL97] di d¢ xuat khai niém mau khi
thiét ké hé théng theo quan diém hudng dbi tuong. Mau 1a t6 hop ddi tuong va 16p. Loi thé cua
thiét ké theo méu cho phép xir 1y cac quan ni¢ém vé kién trac ¢ murc cao hon dbi tuong vi chung la
cu thé trong linh vuc ing dung. C6 thé xem mdi twong tmg gitta mau va cac dbi twong nhu mdi
tuong Ung gitra chuong trinh con va cac dong lénh chwong trinh. Mau 13 don vi sir dung lai trong
thiét ké hudéng ddi tuong.

1.4 NGUYEN TAC MO HINH HOA

Kha nang cua con nguoi la ¢ giol han khi khao sat cac van dé phirc tap nhu tong thé. Thong
qua mo hinh hoa ta s& gioi han véan dé nghén ctru bang cach chi tap trung vao mot khia canh cua
van d& vao mot thoi diém. Do 1a quan diém chia dé tri va Edsger Dijkstra da phat biéu tir vai nam
trude day: Ta an cong vao van dé khé bang cdch chia nhé né thanh day cdac van dé nhé hon ma ta
c6 thé gidi quyét dgc. M6 hinh hoa s& 1am tang tri thic ciia con nguoi. Viée chon mé hinh ding
cho kha ndng mo hinh Iam viéc & muc trou tugng cao. M6 hinh hoa da co lich st lau doi trong
moi linh vyre k§ nghé. Nguoi ta da rit ra bdn nguyén tic co ban sau [BRJ99]:

1. Viéc chon mé hinh ndo dé tao ldp c6 anh hwong siu sdc dén cach gidi quyét van dé va
cdch hinh thanh cadc giai phap.

Cac m6 hinh ding s€ lam sang to van de phat trién phuc tap nhat, cho céi nhin thau dao
van dé can giai quyét. Mt khac, mo hinh t6i s& lam ta lac 16i, 1am cho ta chi tap trung vao
cac nhiém vy khong thich hop. Viéc chon moé hinh cho hé thong phan mém tac dong manh
dén cach quan sat thé gidi. Néu xay dung hé thong theo cich nhin ciia ngudi phét trién
CSDL thi ho sé& tip trung vao mo hinh quan hé thuc thé, day hanh vi vao trigger (khdi su
hanh dong) va thu tuc luu trir. Dudi con mét cia ngudi phan tich cu tric, mo hinh tap
trung vao thuat toan va ludng dir liu tir tién trinh nay sang tién trinh khac. Dudi con mat
clia ngudi phat trién huéng ddi tugng, hé thong c6 kién triic tap trung vao vo sd 16p va cac
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mau thtr trong tac gitra cac doi tuong 16p. Mot cach tiép can trén co thé phu hop cho moi
16p ung dung hay thoi quen phat trién hé thong. Tuy nhién kinh nghiém cho thiy rang tlep
can huéng doi tuong 1a uu viét nhat cho moi kién triic. Mdi cach nhin thé gi6i s& dan dén
su khac nhau vé gia ca va lgi nhuén cua hé thong duoc xay dung.

2. Moi mé hinh biéu dién hé thong voi murc do chinh xdc khdc nhau.

Khi x4y dyng nha cao tang, do1 khi ta phai dimg xa hang tram mét dé quan sat tong thé.
Tuong ty voi cac mo hinh phat trién phan mém, doi khi ta chi can c6 mé hinh nhanh, don
gian vé giao dién ngudi dung; doi khi lai phai quan sat sGu hon dén muc cac bit khi giai
quyét van de tac nghén duong truyén hé théng. Trong moi truong hop noi trén thi cac loai
md hinh t6t nhit 14 mo hinh cho phép ta lya chon muc d6 chi tiét khac nhau, phu thudc vao
ai s& 12 nguoi quan sat va tai sao ho lai cdn quan sat nd. Ngudi phan tich va ngudi str dung
cudi cting mudn tap trung vao cau hoi cdi gi?, nguoi phat trién s& tap trung tra 1oi cau hoi
nhir thé ndo?. Ca hai mudn biéu dién hé thong & muc d6 chi tiét khac nhau va vao thoi
diém khac nhau.

3. M6 hinh tét nhdt phdi la mé hinh phit hop véi thé gidi thiee.

Mb hinh cang gan vdi cach suy nghi ctia ta vé thé gidi thuc thi cang dé dang quan 1y do
phtc tap. Néu mé hinh vat 1y ctia ngdi nha ma khong dap tng cach sir dung cua cac vat lidu
c6 trén thi truong thi gid tri cia mé hinh d6 chi c6 han. Néu gia thiét ctia mo6 hinh toan hoc
ctia con tau vil tru 1a diéu kién 1y twong va cong nghé hoan hao thi s& loai bo cac dic diém
nguy hiém tiém tang cta tau vii try thye. Tot nhat 1a phai c6 mo hinh két ndi rd rang véi thé
gidi thye. Moi mo hinh déu don gian hoa thé gidi thuc, do vay phai dam béo tién trinh don
gian hoa sé& khong loai bo di cac chi tiét quan trong. Vi phan mém, trong cac k¥ thuat phan
tich céu trac thi mo hinh phan tich va mo hinh thiét ké hé thong s& dugc tach biét nhau.
Thiéu cau ndi gitta hai loai mé hinh nay, dan t6i hé théng s& duoc hiéu va xay dung khac
nhau vao cac thoi diém khac nhau. Trong hé thong huéng ddi twong, co kha niang lién két
moi quan sat tuong d6i doc 1ap vao toan thé.

4. Khéng mé hinh ndo la ddy di. Méi hé thong thirong dwoc tiép cdn thong qua tdp mé hinh
gan nhw doc ldp nhau.

Khi x4y dyung toa nha, khong c6 mot ban thiét ké nao c6 thé boc 1 toan bo chi tiét ciia
né. It nhét thi ta phai c6 thiét ké cac tang, thiét ké cau thang, thiét ké hé thong dién, nudc,
thiét ké hé thong cuu hda,... Khai niém gcfn nhu doc lgp nhau & day c6 nghia réng cac mo
hinh nay duoc hinh thanh va nghién ctru tach biét nhung né van c6 quan hé véi nhau. Thi
du, ta c6 thé thiét ké hé thong dién, nudc mot cach doc lap, nhung trong qua trinh thiét ké
nay thi phai quan tam dén thiét ké cua céac tang nha cho nd phu hop. Tuong ty trong hé
thong phan mém hudng d6i tuong, dé hiéu kién trac hé théng phan mém ta can mot vai
quan sat bd tro nhau: quan st truong hop sur dung dién ta yéu cau hé thdng, quan sat thiét
ké (thu thap tir vung cua khong gian van dé va khong gian giai phap), quan sat tién trinh
(m6 hinh héa phan bb tién trinh va luong ctia hé thong), quan sat cai dat (tdp trung vao hién
thyc vat 1y cua hé thong) quan sat trién khai (tip trung vao cac nhiém vu ky nghé cia hé
théng). Mdi quan sat déu c6 khia canh kién trac hay hanh vi riéng. Tap hop lai cac quan sat
nay c6 kha ning biéu dién dugc ké hoach chi tiét ctia phét trién phan mém.

Phuyc thudc vao ban chit ciia hé théng ma méi mé hinh ¢ tim quan trong khac nhau. Thi du,
v6i hé thong quan 1y nhiéu dir liéu thi cac md hinh quan sat thiét ké tinh s& quan trong hon. Néu
hé thong phai c6 nhiéu giao dién nguoi dung thi cac quan sat truong hop sw dung tinh va dong
déu rat quan trong. Hé thong thoi gian thuc coi trong quan sat tién trinh dong. Cudi cliing, hé
thdng phén tan (cac tng dung Web) coi md hinh trién khai va cai dat 1a quan trong nhat.
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1.5 KHAI QUAT VE TIEN TRINH PHAT TRIEN PHAN MEM

Hé thong 1a t6 hop phan cimg, phan mém cung cap giai phap cho van dé can giai quyét. Ngay
nay, trong khi h¢ thong qué phtrc tap ma tri thirc lai qua chuyén nganh cho nén mot nguoi khong
thé biét moi khia canh tac nghiép. Mot nguoi khong the hiéu dong thdi moi van dé cua hé thong
tir thiét ké giai phap, viét ma trinh, trlen khai trén nén phan ctng den dam bao chic chan moi
thanh phan phan ctmg déu lam viéc t6t v6i nhau. Tién trinh phat trién phan mém phuc tap phai
dugc nhidu nguoi thuc hién. Trudce hét 1a khach hang, d6 1a ngudi dua ra van dé can giai quyét.
Phén tich vién 1am tai liéu van de cua khach hang va chuyen no to1 nguoi phat trién, d6 1a nhirng
1ap trinh vién xay dung phan mém d¢é giai quyet kiém tra va trién khai né trén cac phan cing.
Phat trién phan mém co thé duge thuc hién bang nhiéu con duong khac nhau. Cac dy an co thé
tuan thi mat trong cac loai tién trinh 1ap va tang dan. Mdi loai ¢6 uu va nhuge diém riéng.

1.5.1 - Cac phwong phap méd hinh héa hé thong

1.5.1.1 - Mé hinh thdc nwoc

Tir dd lau, hé théng phan mém thudng dwoc mo hinh hoa theo phuong phap thdc nudce
(waterfall). Phuong phap nay dugc Royce mo ta tir ndm 1970 (hinh 1.5). Trong mo hinh nay phat
trién phan mém la ddy cac pha lién tiép tir phan tich yéu ciu, thiét ké hé thong, phat trién hé
thong dén thir nghiém va trién khai hé thong. Pha sau chi duoc bit dau khi pha truéc di hoan
thanh.

Phan tich

\ 4
Thiét ké

A 4

Viét chuong trinh

A 4

Thur nghiém

Hinh 1.5 M6 hinh thac nuwéc

Dé xdy dung dugc hé thong phan mém ta phai mo ta duoc van dé (problem) va yéu cau
(requirement) cua khach hang bang tra 101 cac cau hoi nhu van dé ciia hé thong la gi? va hé thong
can phdi lam gi?. Pha phan tich cia tién trinh tap trung vao viéc diéu tra van dé thay cho viéc tim
ra giai phap. Thi dy, khi xay dung hé thdng quan 1y thu vién thi phan tich co nghia la tim kiém
tién trinh tic nghiép nao lién quan dén viéc st dung no. Dé c6 tai lidu phan tich day du va ding
dan thi phai phén tich link viee vdn dé. Linh vuc van dé 1a khu vuc tac nghiép cia con ngudi,
trong d6 phan mém dugc xiy dung. Thi dy, hé thong phan mém thu vién trong trudng hoc linh
vue 1a gido duc, sinh vién... Pha thiét ké tap trung vao giai phap logic, thi du phai tra 101 cau hoi
hé théng dang xdy dwng thue hién cdc yéu cau va cdc rang bugc nhw thé nao?. Trong hé thong
quan ly thu vién thi pha nay thuc hién tra 101 cau hoi thu thap, ghi chép viéc mwon, tra sach hay
tap chi nhir thé ndo?. Pha cai dat (viét truong trinh) tap trung vao ma hoa trwong trinh.
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Phan tich —l Kiém tra chirc ning

A\ 4

Thiét ké Kiém tra tich hop
v v
Viét chuong trinh = Kiém tra mé dun
Chuong trinh tng dung

hinh 1.6 M6 hinh chit “V”

Nhitng nguoi tham gia vao xay dung hé thong phan mém nhu khach hang, phan tich vién, lap
trinh vién... theo phwong phap thdc nudc rat it khi cung lam viéc voi nhau dé chia s& cac hiéu
biét sau sic van dé dang giai quyét. Do vay ho mat rat nhiéu thoi gian dé xdy dung duoc hé thong
phan mém.

Chu ky théc nude con duge biéu dién dudi dang chit V (hinh 1.6), trong d6 pha kiém tra duoc
thuc hién déng thoi voi cac pha phat trién khac. Thi du, kiém tra chuc nang duogc thyc hién trong
qué trinh phan tich, kiém tra tich hop trong pha thiét ké, kiém tra modun trong pha mi hoa
chuong trinh.

1.5.1.2 - Mo hinh lip va ting din

Mb hinh théic nude khong cho ta di ngugc lai chudi trinh ty phét trién phdn mém nhu trinh
bay trén. Bat dau du an, theo mo hinh nay thi ta phai xac dinh toan bd yéu cau, n6 duogc thuc hién
thong qua ban bac véi nguoi st dung hé théng va khao st chi tiét cac tién trinh tac nghiép. Thuc
té thi khi két thiic cong viéc, may mén lim chi 80% nhu cu hé thong 1a dugc thu thap trong pha
phan tich. Tiép theo 1a pha thiét ké, noi kién triic h¢ théng s& dugce xac dinh. Pha nay tap trung
vao nhirng nhiém vu nhu dit chuong trinh & d4u, can phan cing ndo... Trong khi thuc hién cong
viéc nay, ta co thé tim ra mot sé nhiém vu méi (nhu cau moi) cua hé théng. Do d6, xuét hién nhu
cau di tré lai nguoi sir dung dé trao doi, ban bac vé né; c6 nghia rang chung ta phai tr¢ lai pha
phan tich. Sau khi di lai vai lan nhu vay ta méi chuyen dén pha phat trién dé bat dau lap trinh hé
thong. Khi ma hoa chuong trinh, ta phat hién ra rang mot vai quyét dinh khi thiét ké 13 khong thé
cai dat. Vay ta lai phai tr¢ lai pha thiét ké xem xét lai cac nhiém vu. Sau khi mé hoa xong, pha
kiém tra bat dau. Trong khi kiém tra ta nhan thay ring mot vai yéu cau chua dii chi tiét, giai thich
nham 13n c6 thé xay ra. VAy ta phai quay trd lai pha phan tich dé xem xét lai yéu cau. Sau vai lan
lap ta méi c6 dugc hé thong hoan chinh va phan phat cho ngudi sir dung. Tac nghiép c6 thé thay
d6i theo thoi gian khi x4y dung hé thong. Ngudi sir dung co thé phan nan vé san pham ta 1am ra
khong hoan toan nhu ho mong doi. Nguyén nhan co6 thé 1a: Van dé tac nghiép (bussiness) thay d01
qua nhanh; nguoi sir dung khong truyén dat dung cai ho muon d6i ngii du an khong tuan tha tién
trinh... Doi ngil phat trién thuong 1ap ra cac biéu do va vo sO tai liéu, van ban, nhung nguoi dung
khong phai lac nao ciing hiéu cai ma doi ngii phét trién cung cap cho ho. Giai phap nao dé tranh
cac van dé nay? Cau tra 10i 1a m6 hinh héa truc quan cé thé giup ho.

Phét trién phan mém 13 tién trinh phuc tap. Néu bo 'qua kha nang quay tr¢ lai cac budc thyuc
hién trude do thi thiét ké hé thong cd thé sai lam va thiéu sét nhu cau. Dé co thé di nguoc lai cac
budc phat trién hé thong phan mém ta cé phuong phap méi, phuong phap phat trién lip
(iterative). Phat trién 1p 13 1am di 1am lai viéc gi d6. Trong phuong phap nay ta s& di qua cac
budc phan tich, thiét ké, phat trién, kiém tra va trién khai phan mém theo timg budc nho nhiéu
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lan. Can nhé rang khong c6 kha nang thu thap day di moi yéu ciu vao cong doan dau tién cua du
an. Cac van dé co thé nay sinh, vay ta phai 1ap ké hoach lap trong du 4n. Theo quan niém nay thi
du an duoc coi 1a day cac thic nudc nhé. Mdi thac nude duge thiét ké sao cho du 16n dé hoan
thanh thién timg b phan quan trong cta du an va dii nho dé tdi thiéu nhu cau di tro lai.

Hinh 1.7 [MULL97] cho thay mdi chu ky 1dp 1a mot vong doi thac nude nho. _Vong lap sau
dugc hinh thanh trén co so tién hoa ctia vong lap trude d6. Nhu vay, cic pha tmyen thong duoc
lap di lap lai va ting dan. Trong phuong phap nay, phan tich vién, nguoi thiét ké, nguoi 1ap
trinh... hop tac 1am viéc dé hiéu biét sau sic hé thong, chi sé cac y tuong moi dan toi xay dung
duoc h¢ thong manh, phtrc tap hon.

Phan tich —l
Thiét ké _l
Ma3 hoa j

Tich hop

\_)

Hinh 1.7 Mé hinh ldp va tang dan

C6 nhiéu biét thé cua chu ky lap. Cac chu ky 1ap nay duoc hinh thanh trén co s¢ pham vi ciia
du 4n, d6 phirc tap ctia van dé va cac lua chon kién trac. Thi du, chu ky 13p hinh chit b ctia Birrel
N.D va Ould M.A. (1985) tap trung vao pha bao tri hé théng, dugc ap dung cho cac du an trung
binh; chu ky 13p hinh chit O ctia Boehm B.M (1988) bao gdm lip cong viéc phan tich va thiét ké.
M0 hinh nay cho kha nang cdc nhom thuc hién song song du an.

1.5.2 - Céc pha phat trién phin mém

Khong c6 tién trinh phat trién phan mém nio 1a phu hop cho moi dy an, moi linh vuc ng
dung [MULL97]. Phan nay mo ta tién trinh phat trién phan mém tong quat, mdi dy an phai thich
nghi chung voi cac rang budc riéng. Phat trién phan mém duoc quan sat tir hai goc do b6 tro
nhau. D6 13, goc dd hd trg bao gdm céc khia canh tai chinh, chién luoc, thi truong va con nguoi
va goc do k§ thuat bao gdbm k¥ nghé, kiém tra chit lugng va phuong phap mé hinh hoa.

1.5.2.1 - Khia canh ky thudt trong tién trinh phdt trién phian mém

Goc nhin k¥ thuat tap trung vao trién khai va to chirc cac hoat dong ky thuat dé dan toi san
sinh c4c thé hé phan mém khéc nhau. Nhu trinh bay trén, chu ky phat trién dugc xem nhu trinh ty
cac lap, thong qua né ma phan mém tién trién dan. Két qua cliia moi vong lap 1a chuong trinh c6
thé chay duoc (kha thyc). Noi dung cua lap phai c6 ich cho tién trinh phat trién va cho nguoi sur
dung. Mot sb két qua cua 1ap chi dugc st dung noi bo tién trinh phat trién, mot s6 khac duoc st
dung dé thé hién trang thai tién trién. Tur lap nay dén lap khéc, chuong trinh s€ duogc bo sung cac
chirc nang méi va chat lugng cia noé duoc nang cao cho dén mot vong lip niao d6 s& san sinh ra
thé hé thir nhat ciia phan mém.
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Lap Két qua Pha

Lip_ Khao sat
khoi dau Makét khé thi
Lap " ]
kién trtc Ban mau kién trtc Lz
o > Chi tiét
kién trac _ Ban mAu kién tric -
Lap .
phat trién _ Ban mAu phat trién
Lap .
phat trién Ban mau phat trién Xay dumg
Lap ”
phat trién Ban beta
Lap . ]
chuyén giao Ban beta :
o > Chuyén giao
chuyén giao - Thé hé phan mém

Hinh 1.8 Tién trinh phdt phan mém

Céc hoat dong truyén thong khong dugc thyc hién trinh ty nhu trong chu ky phat trién thdc
nuoc, nd dugce phan bo vao céac 1ip khac nhau. Mdi lip bao gém 1ap ké hoach, phan tich, thiét ké,
cai dat, thor nghiém va tich hop. Chwong trinh kha thyc la két qua cua cac bude lap duge goi la
ban mau (prototype). Ban mau la tap con cua mot ung dung, né dugc sur dung dé hinh thanh céc
yéu cau hay danh gia hiéu qua cia cong ngh¢ lya chon. Ban mau ngay cang phong pht thong qua
mdi bude lip. Thong thuong, ban mau tht nhat chi c6 mot muc dich 1a chung minh quan niém
tmg dung. N6 dugc hinh thanh cang nhanh cang tét, doi khi bo qua tiéu chuén chit luong thong
thuong. Ban mau nay thuong duoc goi 1a md hinh hay maket. Cac budc lap ap chot s& phat sinh
cac phién ban beta, né duoc guri dén nhém nguoi sir dung thir nghiém. Phién ban chinh thire cling
1a ban mau nhu cac ban mau khac (hinh 1.8) [MULL97]. N6 dugc xem nhu ban mau cudi cing
ctia thé hé phan mém dang phat trién va 1a ban mau dau tién ctia thé hé phan mém tiép theo.

1.5.2.2 - Qudn Iy riii ro trong tién trinh phat trién lip

Nhu trong moi hoat dong khac cua con nguoi, phat trién phan mém phai tuan thu ludt chia sé
rui ro. Phan tich rui ro bao gom danh gia du an, cong nghé va tai nguyén dé xéc dinh, hiéu 15 ban
chat cuia rti ro va quan hé giira chiing phai duoc mo ta van tat dé moi thanh vién trong dy an biét
ching. Rui ro phai duoc lugng héa va phai biét rang né co thé hay khong cé thé loai bo. Khong
dugc mo ta thiéu rd rang trong tai liéu nhu “Hé théng can du nhanh” hay “Bo nhé can du 16n”...

Rui ro cta du an dugc chia thanh bon nhom nhu sau day:

Rui ro vé thuwong mai: Co thé thu thip diy du thong tin canh tranh cta san pham trén thi
truong?

Riii ro vé tai chinh: Nha dau tu phat trién phin mém cé du kinh phi dé hoan thanh dy an?

Riii ro vé ky thudt: Nén tang cong nghé viing chic va di dugc thir thach?
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Riii ro vé phat trién: DoOi ngii phat trién c6 du kinh nghiém? Ho c¢6 lam chii hoan toan cong
ngh¢ dang su dung?

Tuy nhién, luén nhé rang cai rui ro 16n nhat 14 khong biét duge rui ro xay ra & dau. Nhiém vu
quan 1y rui ro 1a phai 1ap ké hoach lam gidm rui ro, sau do 1a thuc hién ké hoach nay.

1.5.2.3 - Khia canh hé tro tién trinh phdt trién phan mém

Tir goc nhin hd trg, phat trién phan mém dugc thyc hién trong bd pha: Khao sat kha thi hay
khoi déu (inception), chi tlet (elaboration), xay dung (construction) va chuyén giao (transition).
Chu ky phat trién phan mém tir géc d6 nay duge mo ta trén hinh 1.8. Hinh nay con cho thay quan
hé giita hai géc nhin khac nhau: goc nhin hd trg va goc nhin ki thuat. Duéi day 1a mo ta cac pha
phat trién phan mém tiru goc nhin hd tro.

Pha khéi dau (hay khao sat kha thi). Pha nay bao gdm khéo sat thi trudng, dic ta san pham
cudi cung, xac dinh pham vi dy an. Khoi dau 1a bat dau du 4n, tr khi ai d6 cho ré‘mg néu co hé
thong phan mém méi dé gitp d& cong viéc cta ho thi tot hon. Tiép theo 1a ai do nghién ctu y
tuong. Nguoi quan 1y (khach hang) hoi bao lau thi c¢6 phan mém? Kinh phi 1a phan mém 1a bao
nhiéu? Tinh kha thi ctia dy 4n thé nao? Tién trinh tim ra cac cau tra 10i cho céc cau hoi nay thudc
pha khoi dau. Khao sat thi truong khong phai 1 cong viée ciia cac k§ su phan mém ma 1a cong
viéc cua chuyén gia khao sat thi truong va phan tich canh tranh. Ho cé gang danh gia viéc xay
dung hé théng phan mém moi hay nang cap phan mém c6 sin co kinh té khong, giip cac cong ty
xéc dinh cac vu, nhugc diém. Cong viée dau tién ¢ day l1a hinh dung buc tranh tong quat clia san
pham dé dé dang nhan ra va tach cac thanh phan cho pha chi tiét. Theo E. Morel thi b tranh nay
duoc mo ta nhu sau:

Bikc tranh san pham = Cdi gi + Cho ai + Gid bao nhiéu

trong do, Cai gi muon dé cap dén cac dac trung tong thé veé san pham; Cho ai xac dinh khach
hang st dung san pham va Gid bao nhiéu du bao gia cua moi san pham ma nguoi st dung c6 thé
chap nhan.

Thong thuong phai xay dung ban mau khdi niém cho pha khao sat kha thi dé d4nh gi tinh rii
ro cua cdc chic nang phan meém, sic manh va d¢ phuc tap cua hé thng, cong nghé moi s€ ap
dung. Tir @6 ma cac quyét dinh vé quan niém san pham dwoc hinh thanh. Loai ban miu nay
khong can tuan thu cac quy luat phat trién phdn mém thong thuong nhu do tin cdy cao hay téc do
xu 1y phai nhanh. D6 chi 1a maket hé thong, ma trinh ctia n6 s& khong dong vai tro gi trong san
pham cubi cung. TUr day, tinh rai ro cta du 4n duoc nhan biét va pha khao sat thi sé tiép tuc cd
gang danh gia kinh phi cho dy 4n va lgi nhuén s€ dem lai. Dy bao kinh phi luén 1a cong viéc kho
khan. S6 lidu ctia dy bao ban dau s& khong bao gid ding, chi co duoc sd liéu dung khi két thac
phat trién hé thong. Do vy, viéc du bao nay thuong dwoc hiéu chinh dan dan trong nhidu budc
khac.
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A D¢ tin cay
cua du bao

Kinh phi thyc té

D6 chinh xac cua du bao

Thoi gian

»
>

Khoa sat Chi tiét Xay dyng Chuyén giao
kha thi

Hinh 1.9 B¢ tin cay cua dy bao kinh phi dy dan

V6i cac du an nho, khao sat kha thi thuong chi giéi han boi danh sach yéu cau phan mém.
Vi cac du an trung binh (thuc hién khoang mot nam) thi pha khao sat kha thi s€ thuc hi¢n trong
khoang mot thang, bao gdm ca viéc xay dung maket. V&i cac du an 16n, viée xdy dung maket co
thé 1a mot du an con va nod cling c6 cac budc thuc hién nhu mo ta trén.

Pha chi tiét. Pha chi tiét bat dau bang phan tich yéu cau va mé hinh hoa linh vuc. N6 ¢6
nhiém vu lua chon kién tric, 1am gidm muc do rui ro cua du an, cudi cung la xac dinh dugc ké
hoach day du cho cac nhiém vu phat trién hé théng phan mém. Tham gia vao pha nay bao gdm
kién triic su hé thong, chuyén gia linh vye, nguoi s dung, dai dién cua nhom klem tra chat lugng
va thir nghiém, nguoi viét tai liéu, chuyén gia vé cac cong cu phat trién phan mém.

Phén tich yéu cau duoc thuc hién trén co so khao sat cac truong hop st dung. Céc trudng hop
sir dung dugc mo ta theo khai niém khach hang, c6 thé khac xa vé6i hinh thirc mé ta cua k§ nghé
phan mém. Cac phan tich vién ¢6 nhiém vu chuyén d6i ching sang hinh thurc gan may tinh hon,
thi du, chuyen doi truong hop st dung sang cong tac cua cac d6i twong trong linh vuc tmg dung.
D6 1a cac ddi tuong trong thé gisi thyc, cong tac voi nhau dé hinh thanh cac chirc ning trong
truong hop str dung. Nguoi s dung van c6 thé hiéu rd trén hinh thirc biéu dién nay. Hinh 1.10 1a
thi du vé cai dat truong hop str dung Ban hang bang ba ddi twong hop tac 1a khach hang, nguoi
ban hang va xe 0 t0.

Nguoi su dung K§ su phan mém

&
<«

v

Ban hang:

K Ban hang: v
Truong hop stir dung

. Cong tac ,

<<Tham gia vao>> . L
- 0 <<Tham gia vao>>

- 4 )

_ - 4 \

Khach hang <<Tham gié vao>> Xe 0 to

v
’
’

Nhan vién ban hang

Hinh 1.10 Cai dat truong hop su dung
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Pha chi tiét cho lai cic san pham sau day:

Mo ta hanh vi h¢ thong dudi hinh thirc truwong hop sir dung (use case), ngit canh hé thong, cac
tac nhan (nguoi sit dung hé thdng), cac kich ban tng dung va mé hinh céc 16p tng dung.
V6i dy an trung binh thi ¢6 thé bao gdbm hang chuc truong hop st dung, khoang 100 kich
ban chinh, vai trim kich ban phu va khoang tir 50 dén 100 16p linh vuec.

Kién trac, tai liéu mo ta kién tric, mo ta rui ro.
K¢ hoach day du cho phat trién trong du an.

K¢é hoach chi tiét cho cac vong ldp, tidu chi danh gia, danh sach yéu cau cho mdi vong lap va
két qua cau kiém tra chat lugng.

C6 thé bao gém céc ban thao ciia tai liéu hudng dan sir dung.

Thoi gian thuc hién pha chi tiét rat khac nhau trong timg du 4n, nd phu thudc vao loai tng
dung va co sé ha téng lua chon cho né. Thi du, néu du an thuc hién trong mQt ndm thi pha nay s€
kéo dai tir hai dén bén thang. Khong nén danh gia qua nhiéu thoi gian dé c6 duoc phan tich hoan
hao. Nén chuyén dan sang giai doan tiép theo khi da khao sat khoang 80% kich ban chinh. Khong
nén di qua chi tiét khi khao sat kich ban dé tranh viéc mét di tinh triru twong trong giai phap.

Pha xay dung. Pha xay dung dé cap dén tién trinh phat trién va kiém tra phan mém. Pha xay
dung tuong ng voi trién khai cac vong lap. Mbi vong lap ¢ day cho lai mot mau kha thuc on
dinh, ddy du. Do 1a nhimng phién ban dau tién ctia phan mém. Viéc cai dat lip bao gdm céc hoat
dong nhu sau: Nhan ra cac kich ban hoan chinh hay str dung lai trong vong 1ap trén co s¢ khao sat
cac rai ro va két qué cua vong lap trude do; giao nhiém vu cu thé cho doi ngll phat trién dé hoan
thién vong ldp; xac dinh tiéu chi danh gid, vi tri kiém tra va han dinh; tap hop lai tai liéu nguoi su
dung va tai liéu trién khai.

Pha xay dung két thuc khi hoan thién phin mém va duoc kiém nghiém. Phai dam bao rang
phan mém dong bd véi mo hinh. Vi du 4n nho, pha xay dung kéo dai tir hai dén ba thang. Trong
cac nudc phat trién, du an hudng ddi tugng trung binh dugc thuc hién trong khodng mdt nam véi
nim hay sau nhan vién thi pha xay dung chiém tir sdu dén chin thang. Véi dy an 16n thi mdi tiéu
hé dugc xem nhu dy 4n con va ching cling c6 cac vong 1ap riéng.

Pha chuyén giao. Pha chuyén giao bat dau khi san phim phan mém hoan thién dugc chuyén
dén cong dong nguot sir dung. Mure d6 phire tap cua pha nay phu thudc vao cac ing dung cu thé.
Pha chuyén giao bao gém san xuét hang loai, van chuyén, cai dat, huan luyén, ho trg k¥ thuat va
bao tri. Tham gia vao pha nay bao gom moét vai nguoi tir doi ngii phat trién va thir nghiém
chuong trinh, kién trac su hé thong 1am viéc ban thoi gian va ngudi co trach nhiém cp nhat tai
liéu. Nhan vién hd trg k§ thuat, nhan vién ban hang, quang c4o sé& thuc hién viéc kiém tra.

Trong pha chuyén giao, cong viéc phat trién phan mém hau nhu d4 hoan thanh. Moi san pham
déu dat toi mic chin mudi dé cung cap rong rai dén nguoi quan ly du an va nguoi su dung.
Nguoi su dung sé dugc cung cap: phién ban beta va phién ban cubi cung cia chuong trinh kha
thyc; tai liéu huong dan st dung, tai liéu trién khai va cai dat. Nguoi quan ly du an duogc cung
cap: c6 md hinh hé théng cudi cung; tiéu chi danh gia cho mdi vong lip; mo ta viéc phan phdi san
pham; két qua cta kiém tra chat lugng va cac kinh nghiém rat rra tir thyc hién duy an.

1.5.2.4 - Phén bo hoat dong trong cdc pha phat trién phian mém

MJi hoat dong phat trién phan mém 1a khac nhau trong céc pha phat trién. Khong c6 su tuong
Umg mdt — mot gilra cac pha dudi goc nhin hd trg voi cac pha cb dién cua chu ky thde nuée. Cac
hoat dong nhu phan tich, trién khai trai dai trén nhiéu pha tir géc nhin hd tro. Cac hoat dong duoc
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phan bd giita cac chu ky, diém bat dau va két thac cua ching khong twong tmg véi cac gidi han
cac pha tir goc nhin ho trg (hinh 1.11).
Khoi dau Chi tiét

Xay dung Chuyén giao

Lap ké hoach

—_
3
X

5

Phén tich i : ) : 15%
Kién trac : \:\.\ L 15%
Lap trinh : /—:_\\_,H\ 30%
Bao tri E W 50,
Thur nghiém WE /:/—\E_ 15%
Quan ly sy thay doi P N e (e — : : 1%,
0
Lap Lap | Lap Lap Lap | Lap Lap
ban dau #1 #2 #n #n+1|#n+2+% #m
Cong suc 5% 20% 65% 10%
Thoi gian 10% 30% 50% 10%

Hinh 1.11 So do cdc pha phdt trién phan mém
So dd trén hinh 1.11 cho ta thay:
K¢é hoach thyc hién trong cic pha phat trién.

Cong viéc phén tich duoc thuc hién chu yéu trong pha chi tiét, mot phan ctia né duge thyuc hién
trong pha khao sat kha thi va pha xay dung.

Phan 16n kién trac duoc xéac dinh trong pha chi tiét.

Viéc viét ma trinh (bao gém ca thir nghiém cac modun) bat dau tir pha chi tiét va duoc thuc
hién trong toan by pha cai dat.

Viée bao tri duoc xac dinh ngay tir phién ban dau tién ciia phan mém, thong thudng né bat dau
trong pha chi tiét.

Thir nghiém va kiém tra chét luong tra dai sudt toan bd cac pha va ap dung cho moi ban mau
chuong trinh.

Quén 1y sy thay ddi (phién ban va cau hinh) luu trit lich sir toan bo dur an.

Day s6 bén phai hinh 1.11 thé hién phan bo cong stc thuc hién cac hoat dong cua mot du an
phat trién phan mém hudng doi tugng do ndm nhan vién thuc hién trong khoang mot ndm. Céc
hoat dong do6 bao gom:

Lap ké hoach: bao gém cac hoat dong thi diém du an, ké hoach phat trién quan ly céc tai
nguyén du an.

Phdn tich: Bao gdbm phét trién mo hinh ddi tugng va mo hinh ngudi sir dung, dic ta tong thé vé
du an, mo ta céc tiéu chi danh gia.
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Kién truc: bao gobm viét ma trinh co s¢, thiét ké tong quan v€ ing dung va xay dung co ché
chung

Cai ddt: Nhom toan bo thiét ké chi tiét, viét ma trinh va kiém tra cac modun chwong trinh.

Thir nghiém va danh gia: Bao gdm cac hoat dong ching minh rang phan mém pht hop véi muc
ti€u ban dau va cac ti€u chi danh gia.

Qudn 1y thay doi: Luu trit trang thai két qua cla cac giai doan phat trién.

Céc diy s phia dudi hinh 1.11 chi ra phan b cong sitrc va thoi gian cho cac pha phat trién
phan mém cia mot dy &n cd trung binh.

Chinh ban than Ngén ngit mé hinh héa triwe quan UML khong dinh nghia tién trinh phat trién
phan mém, nhung UML va phan mém cong cu Rational Rose (con goi tit 1a Rose) dugc sir dung
c6 hiéu qua trong mot sd cong doan cia tién trinh phat trién phan mém. Khi bat dau du an, trong
pha khéo sat kha thi, Rose dugc str dung dé phat sinh mé hinh truong hop st dung. Trong pha chi
tiét, Rose dugc st dung dé xay dung biéu do trinh ty va biéu dd cong tac, chi ra cac ddi tuong
twong tac v6i nhau nhu thé nao. Biéu do 16p dugc xay dung trong Rose dé thiy su phu thudc vao
nhau cta cac dbi tuong. Trong giai doan dau cua pha xdy dung, biéu d6 thanh phan dugc hinh
thanh nho Rose dé chi ra sy phu thudc cta cac thanh phan trong hé thong va cho ta kha ning phat
sinh ma trinh co ban. Trong sudt pha xay dung, Rose cho ta kha nang chuyén d6i nguoc ma trinh
thanh mé hinh dé tich hop moi sy thay d6i trong qua trinh phat trién. Trong pha chuyén giao,
Rose dugc st dung dé cap nhat cac mo hinh dugc tao lap ra cho dy an.

Phat trién phan mém bang UML trang | 23



CHUONG 2
KHAI QUAT VE UML

UML 14 ngdn ngir md hinh hoa, trude hét nd 1a mo ta ky phap thong nhat, ngir nghia va céac
dinh nghia vé metamodel (md ta dinh nghia chinh ngon ngit mo hinh hoa), né khong mo ta vé
phuong phap phat trién. UML duoc sir dung dé hién thi, dic ta, x@y dung va lam tai liéu cac vat
pham (artifacts) cua phén tich qua trinh xay dung hé thong phan mém theo hudng d6i tuong.
UML duge st dung cho moi tién trinh phat trién phin mém, xuyén subt vong doi phat trién va
doc lap véi cac cong nghé cai dat hé thong.

2.1 GIOI THIEU UML

UML la ngén ngtr chuan dé viét ké hoach chi tiét phan mém. N6 phu hop cho viéc m6 hinh
hoa céc hé thong nhu hé théng tin doanh nghiép, cic tmg dung phan tan trén nén Web, h¢ thong
nhung thoi gian thyc... Cac khung nhin ctia ngdn ngr dugc quan sat tir goc do phat trién va trién
khai h¢ thdng, n6 khong kho hiéu va dé sir dung. UML la ngén ngtr m6 hinh duoc ca con nguoi
va may st dung. Nh¢ lai rang phuong phap la cach cAu trac 1o rang suy nghi va hanh dong cua ai
d6. Phuong phéap cho ngudi sir dung biét lam cai gi, lam nhu thé nao, khi nao lam viéc d6 va tai
sao lai lam nhu vay. Phuong phap chira m6 hinh va cac mé hinh nay duoc sir dung dé mo ta cai
gi do. Sy khac nhau chu yéu ctia phwong phap va ngén ngt mé hinh hoa la ngén ngt mé hinh
hoa thiéu tién trinh cho biét 1am céi gi, lam nhu thé nao, khi ndo 1am viéc d6 va tai sao lai lam
nhu vay. Nhu moi ngdn ngit mé hinh héa khac, UML c6 ky phép (cac biéu tugng sir dung trong
mo hinh) va tap cac luat st dung né. Céc ludt bao gdm cu phap, ngit nghia va pragmatic (luat
hinh thanh cau c6 nghia).

Can chd ¥ rang ngay ca khi ndm chic ngdn ngir UML, khong c6 gi dam bao s& c6 md hinh
t6t. Tuong ty nha van viét tiéu thuyét bing ngdn ngir tu nhién, ngdn ngit chi 1a cong cu, con ticu
thuyét c6 hay hay khong 13 phuc thudc hoan toan vao nha van.

Pé sir dung UML c6 hiéu qua, doi hoi phai hiéu dugc ba van dé chinh sau [BRJ99]
Céc phan tir co ban ctia md hinh UML
Céc qui dinh lién két cdc phan tir mo hinh
Mot s6 co ché chung 4p dung cho ngdn ngi nay.

UML 1a ngén ngit va n6 chi 1a mot phan cua tién trinh phat trién phan mém, doc lap véi tién
trinh. Tuy nhién UML rat phu hop véi cac tién trinh hudng truong hop sw dung (Use case — UC),
lay kién triic lam trung tam, tuong tac tang dan.

2.1.1.1 - UML la ngon ngir

Ngon ngir phai c6 tir viung va qui. tac to hop cac tir trong tr vung dé giao tiép. Ngon nglic md
hinh 13 ngdn ngi¥ ¢6 tir vung va qui tac tap trung vao biéu dién vé mat vat ly va khai niém cua h¢
thdng. UML 1a ngdn ngir chuan cong nghiép dé lap ké hoach chi tiét phan mém. Nhu da trinh bay
trong chuong trudc, khong c¢6 mé hinh nao 1a théa méan cho toan bo hé thong. Thong thuong ta
phai xay dung nhiéu mé hinh cho mot hé thong, do vay ngon ngir phai cho phép biéu dlen nhiéu
khung nhin (views) khac nhau cua mot kién tric hé thdng trong subt qua trinh phat trién phan
mém. T vung va qui tic ngdn ngir UML cho ta cach thirc xay dung mo hinh va doc mo6 hinh,
nhung khong cho biét mo hinh nao can phai duoc lap va khi nao 18p ching. Nhiém vu d6 dugc
xé4c dinh nho qui trinh phét trién phan mém. Qui trinh phat trién phdn mém s& giup chung ta dua
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ra quyét dinh hinh thanh vat phém nao, hoat dong nao va nhan vién nao s¢€ tao ra, st dung va
quan ly chung. Dong thoi chung dugc s dung nhu thé nao vao viéc quan 1y toan bo du an.

2.1.1.2 - UML la ngén ngir dé hién thi

Vi nhleu 1ap trinh vién, khong co khoang cach tur y tuong den cai dat ma trinh. Ho suy nghi
Van dé va viét ngay ma trinh cho né. Thuc té 14 c6 thé truc tiép viét ma trinh cho mot s viée, truc
tiép mo ta thuat toan va biéu thirc bang van ban. Tuy nhién, viéc giao tiép giira mo hinh khai
niém vai nhitng cai khac trong vong doi phat trién phan mém s& kho khan khi moi nguoi khong
sir dung chung mot ngon ngir cho dy an. Néu duy 4n hay té chirc ndo d6 dua ra ngon ngit riéng ctia
ho thi ngudi méi tham gia du an s€ gap rat nhiéu khé khan. Hon nira, mot s6 van dé ciia hé thong
phan mém s& duoc hiéu 1 rang hon thong qua m6 hinh thay cho ngén ngir 18p trinh van ban. Thi
du, c6 thé suy luan ra y nghia phan cap 16p nhung khong thé hiéu thiu dao néu bat dau truc tlep
bang ma trinh cuia 16p trong phan cép. Tuong tu, ta 'khong thé hiéu 16 hé thong trén nén Web néu
khong c6 m6 hinh. UML giup xay dung m6 hinh dé d& dang giao tiép. Mot sb cong viéc phu hop
v61 mo hinh hoa bang van ban, mét s6 céng viée khac lai phu hop hon véi mé hinh hoa bang do
hoa. UML 1a ngdn ngir 6 hoa. V&i nhiéu hé thong, mé hinh trong ngdn ngit dd hoa dé hiéu hon
so v6i ngon ngir 1ap trinh. Sau mdi biéu twong d6 hoa ciia ngdn ngit UML 1a ngit nghia. Vay, khi
xay dyng mo hinh trong UML thi ngudi phat trién khac hay cac cong cu hd trg mé hinh héa c6
thé hiéu mo hinh mét cach rd rang.

2.1.1.3 - UML lan ngon ngir dac ta

Dic ta 1a mo ta rd rang nhimng diém mau chdt cia van dé. UML cho phép mé ta mo hinh
chinh xac, khong nhép nhang va hoan thién. UML hudng t6i déc ta thiét ké, phan tich va quyeét
dinh cai dat trong qua trinh phat trién va trién khai hé thong phan mém.

2.1.1.4 - UML la ngén ngir dé xdy dung

UML la khong phai 12 ngon ngir 1ap trinh tryc quan, nhung md hinh ctia n6 ¢6 thé két ndi tryc
tiép toi cac ngdn ngir l4p trinh khac nhau. C6 nghia rang ¢6 thé 4nh xa mé hinh trong UML t6i
cac ngdn ngir 1ap trinh khac nhau nhu Java, C++ hay cac bang CSDL quan hé, CSDL huéng dbi
tuong. Anh xa nay cho kha nang bién d6i thuan tir md hinh UML sang ngén ngir lap trinh. Dong
thoi, cho kha nang bién d6i nguoc lai tur cai dat vé méd hinh UML; ¢6 nghia réng n6 cho kha nang
lam viéc vdi van ban hay dd hoa mot cach nhat quan.

2.1.1.5 - UML la ngon ngir tai liéu

UML huéng toi lam tai liéu kién trac hé thdng va cac chi tiét ctia nd. UML cho kha ning biéu
dién yéu cau, thir nghiém, mo hinh hoa cac hoat dong lap ké hoach va quan 1y san pham.

UML cho biét gi6i han ctia hé thdng va cac chirc ning chinh cta né thong qua UC va tac nhan.
Trong UML, cac UC dugc mo ta bang biéu db logic

Biéu dién c4u trac tinh ctia hé théng nhd biéu d6 16p

Mo hinh héa cac hanh vi ddi tuong bang biéu dd chuyén trang thai

Phan anh kién tréic cai dat vat 1y bang biéu dd thanh phan va biéu db trién khai

Mé rong céc chirc ning bang stereotypes
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2.2 MO HINH KHAI NIEM CUA UML

Pé hiéu dugc UML ta phai hinh dung duoc mé hinh khai niém ciia ngon ngit. N6 doi hoi nim
dugc ba van dé chinh, bao gdm cic phan tir co ban dé xay dung mo hinh, quy tic lién két cac
phan tir m6 hinh va mét s6 co ché chung st dung cho ngdn ngir. Khi nim virng duoc cic van dé
nay thi ta co6 thé doc duge md hinh UML va tao ra mot vai md hinh co ban.

2.2.1 - Phén tir mé hinh trong UML

Céc khéi hinh thanh mé hinh UML gdm ba loai nhu sau: phan tir, quan hé va biéu d0. Phan tir
1a triru twgng cin ban trong mo hinh, cac quan hé gin cac phan tir ndy lai voi nhau; con biéu do
nhom tip hop céac phén tar. Trong UML c6 bon loai phén tir mo hinh, d6 1a céu tric, hanh vi,
nhém va cha thich. Cac phan tir nay 1a cac khéi dé xay dung hudng d6i tuong co ban cia UML.

2.2.1.1 - Phén tir cau triic

Phan tir cdu trac 14 cac danh tir trong mo hinh UML. Chung 14 bd phén tinh ctia mé hinh dé
biéu dién cac thanh phan khai niém hay vat 1y. Co bay loai phan tir cau triic nhu mo ta sau day:

Lép. Lop mo ta tap cac dbi tugng cung chung thudc tinh, thao tac, quan h¢ va ngtr nghia. Mot
16p cai dit mot hay nhidu ghép ndi. Hinh 2.1 biéu dién dd hoa 16p bang hinh chir nhat, théng
thuong cht ¢o tén, thudc tinh va thao tac.

Giao dién. Giao dién 1a tap hop cac thao tac lam dich vu ciia 16p hay thanh phan. Giao dién
mo ta hanh vi thdy duoc tir ngodi ctia thanh phan. Giao dién biéu dién toan bo hay mot phan
hanh vi cta 16p. Giao dién dinh nghia tp déc ta thao tac chir khong dinh nghia cai dat cia chung.
Ky phép d6 hoa ciia n6 dugc mé ta trén hinh 2.2. Giao dién thuong khong dimg mot minh ma
dugc gan vao 16p hay thanh phan thuc hién giao dién.

Window

Origin

Open() —0

Close() Interface
Hinh 2.1 Lop Hinh 2.2 Giao di¢n

Phén tir cong tac. Phan tir cong tac 12 mo ta ngir canh cua tuong tac. Ky phap do hoa cta né
12 hinh elip v&i duong veé nét dut, kem theo tén nhu trén hinh 2.3. Phan tir cong tac thé hién mot
giai phap thi hanh bén trong hé thong, bao gdm cac 16p, quan hé va twong tac giita ching dé dat
dugc mdt chirc ndng mong doi cua UC.
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Hinh 2.3 Cong tdac Hinh 2.4 Use case

Truong hop sir dung (Use case). M6 ta chinh tu cdc hanh dong ma hé thong s& thyc hién dé
dat duoc mot két qua cho tac nhan nao d6. Tac nhan 1a nhitng gi bén ngoai twong tic voi hé
thong. Tap hop cac UC ctia hé thong s& hinh thanh cac truong hop ma hé thong duoc sir dung. Str
dung UC dé ciu trac cac phan tir ¢6 tinh hanh vi trong mé hinh. N6 duoc hién thuc hoa bai phan
tir cong tac nhu vira mo ta trén. Hinh 2.4 1a ky phéap d6 hoa ciia UC.

Lép tich cwe (active class). Lop tich cuc 13 16p c6 ddi twong lam chtt mot hay nhiéu lop tién
trinh hay luong Lop tich cuc dugc xem nhu 16p thong thuong nhung d6i tuong ctia n6 biéu dién
cac thanh phan c6 hanh vi dang tuwong tranh véi cac thanh phan khac. Ky phap do hoa cia né
tuong tu 16p thong thudng nhung bién chitr nhat duge t6 ddm. Thong thudong ching cling cé tén,
thudc tinh va thao tac.

Thanh phin. Thanh phan biéu dién vat 1y ma ngudn, cic tép nhi phéan trong qua trinh phat
trién hé théng. Ky phap do hoa ctia né duoc biéu dién trén hinh 2.5

Nt (node). Nut la thé hién thanh phﬁn vat ly, ton tai khi chuong trinh chay va biéu dién cac
tai nguyén tinh toan. C6 thé dat tap cac thanh phan trén nit chuyén tir nat nay sang nit khac. Nut
c6 thé 1a may tinh, thiét bj phan ctng. Ky phap dd hoa ctia chung dugc moé ta trén hinh 2.6.

E o

Myfile.cpp
Hinh 2.5 Cong tac Hinh 2.6 Use case

2.2.1.2 - Phén tir hanh vi

Phén tir hanh vi 14 bd phan dong ctia m6 hinh UML. Chung 1a cac dong tir cia mo hinh, biéu
dién hanh vi theo thoi gian va khong gian. C6 hai loai chinh 1a tuong tac va trang thai.

Twong tac. Tuong tac la hanh vi bao gdm tip cac thong diép trao doi gitra cac do6i tuong
trong ngir canh cu thé dé thyc hién muc dich cu thé. Hanh vi ctia nhém d6i tugng hay cua moi
thao tac c6 thé dugc chi ra bang twong tac. Biéu dié dd hoa cuia thong diép duoc thé hién nhu trén
hinh 2.7, bao gdm mili tén va tén thao tac ciia no.

, Cho
Hién thi

Hinh 2.7 Thong diép Hinh 2.8 Trang thai

M4y trang thai. May trang thai 1a hanh vi chi ra trat tu cac trang thai ma ddi tuong hay tuong
tac s€ di qua dé dap tng su ki¢n. Hanh vi cua 16p hay cong tac cua 16p c6 thé dugc xac dinh bang
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may trang thai. My trang thai kich hoat nhiéu phan tr, bao gdm trang thai, chuyén tiép (tur trang
thai nay sang trang thai khac), sy kién va cac hoat dong (dap ung sy kién). Ky phap dd hoa cua
trang thai dugc thé hién trén hinh 2.8, n6 chira tén va trang thai con néu co.

2.2.1.3 - Phén tir nhém

Phén tir nhém 13 b phan t6 chirc cia m6 hinh UML. Chi ¢6 mét phan tir thudc nhém nay co
tén 1a goi (package). Goi 1a co ché da nang dé to chuc cac phan tor vao nhom. Cac phan tir cau
trac, hanh vi va ngay ca phan tir nhom c6 thé cho vao goi. Khong gidng thanh phan (component),
phan tor nhom hoan toan la khai niém, c6 nghia rang chung chi ton tai vao thoi diém phat trién hé
thong chtr khong t6n tai vao thoi gian chay chuong trinh. Ky phap dd hoa cta nhom dugc biéu
dién trén hinh 2.9. g6i gitp ta quan sat hé thong & mtc tong quan hon.

Chu thich (annotaitonal)

Ph?}n tur cht thich 1a b phén chu giai cia m6 hinh UML. D6 1a 101 giai thich ap dung dé mo ta
cac phén tir khac trong mé hinh. Phan tir cha thich dugc goi la ghi cha (note). Ky phap do hoa
cua chung thé hi¢n trén hinh 2.9

]

Cac luat
thuong mai

Payla L

chu thich

Hinh 2.9 Nhom va loi ghi chu
2.2.2 - Cac quan h¢ trong UML
C6 bén loai quan lgé trong UML, bao gém quan h¢ phu thudc, két hop, khai quat va hi¢n thyc
hoa. Chung la co sé dé xay dung moi quan hé trong UML.

_Phu thugc (dependency). Phyc thudc 1a quan hé nglr nghia hai phan tir trong do thay do6i
phan tir doc lap s€ tac dong dén ngir nghia cua phan tur phyc thudc. Ky phap d6 hoa cua n6 duge
thé hién trén hinh 2.10.

____________________ > 0.1 .
Ong chu Nhan vién

Hinh 2.10 Cong tac Hinh 2.11 Use case

Két hop (association). Két hop 13 quan hé ciu trac dé mo ta tap lién két (mot lién két 1a két
ndi giira cac d6i twong). Khi dbi tugng cua 16p nay gui/nhan thong diép dén/tir d6i tuong cua 16p
kia thi ta goi ching 1a c6 quan h¢ két hop. Ky phap d6 hoa cua két hop dugc mo ta trén hinh 2.11
chung co thé chira tén nhiém vu va tinh nhiéu (multiplicity). Tu hop (aggregation) la dang dac
biét ctia két hop, n6 biéu dién quan hé ciu triic giita toan thé va bd phan. Ky phap do hoa cia no
trén hinh 2.12. mot dang dic biét cua tip hop 13 quan hé hop thanh (composition), trong d6 néu
nhu ddi twong toan thé bi hily bo thi cac déi tugng bd phan ciia né ciing bi hity bo theo. Biéu dién
dd hoa ctia tap hop nhu trén hinh 2.13.
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Hinh 2.12 Tu hop Hinh 2.13 Use case

Khai quz’ut hoa (gengralizqtion). Khai quat hoéa la quan hé dac bi¢t I}(’)a/ khai guét hoéa ma
trong d6 doi tugng cu thé s& ké thira cac thude tinh va phuong phap cua doi tuong tong quat. Ky
phap d6 hoa cua khai quat héa dugc mo ta trén hinh 2.14.

> >

Hinh 2.14 Khai quat hoa Hinh 2.4 Hién thuc

Hién thyc héa (realization). Hién thyc hoa 1a quan hé ngir nghia gitra giao dién va l6p (hay
thanh phan) hi¢n thuc 16p; gitta UC va hop tac hién thuc UC. Biéu dién do hoa cua né dugc mo ta
trén hinh 2.15.

2.2.3 - Kiéu dir liéu

Kiéu dir liéu khong phai 13 phan tir mé hinh trong UML. Kiéu dir lidu co s¢ 1a kiéu dir lidu
khong c6 cau tric. UML c6 céc kiéu dir liéu sau:
Boolean: 13 kiéu dém véi hai gia tri True va False
Biéu thirc (Expression): 1a xau ky tu ¢6 ct phéap

Tinh nhiéu (Multiplicity): 13 tap khong rong cua cac sO nguyén duong va ky tu * (dé bicu thi
tinh nhiéu vo han).

Tén (Name): 1a xau ky tu cho kha nang dic ta phan tu.

S6 nguyén (Integer): 1a kiéu co ban va 1a phan tir clia tap vo han cac s6 nguyén am va duong.
Xdu (String): 1a trat tu cau céac ky tu, dugc su dung 1a tén.

Thoi gian (Time): xau ky tu biéu dirn gia trj tuyét d6i hay khoang twong tuong ddi.

Khong ly giai (Uninterpreted): 1a ‘cai gi 46’ ma y nghia ctia n6 phu thudc va linh vuc.

2.2.4 - Biéu d6 UML

Biéu do 1a biéu dién dd hoa tap hop céc phan tir md hinh. V& biéu d6 dé biéu dién hé thong
dang xay dung dudi cac goc do quan sat khac nhau. Co thé hiéu biéu dd 14 anh xa cia hé thong
Mot phan tor co the xuat hién trong mot hay nhiéu biéu do. Vé 1y thuyét thi biéu dd c6 thé bao
gdm t6 hop v s6 phan tir @6 hoa va quan hé vira mo ta trén. UML cho kha niang xdy dung mot
vai kiéu biéu dd truc quan dé biéu dién cac khia canh khac nhau cua hé thong, bao gbm biéu do
truong hop su dung (use case diagram), biéu db trinh ty (sequence diagram), biéu d6 cong tac
(collaboration diagram), biéu db 16p (class diagram), biéu dd blen ddi trang thai (state transition
diagram), biéu d6 thanh phan (component diagram) va biéu d0 trién khai (deployment diagram).
Céc loai biéu dd nay s& duoc gi6i thidu tom tat dudi ddy thong qua vi du vé xay dung phan mém
cho hé théng méy rit tién ty dong (dutomated Teller Machine — ATM). Gia st ring ta c6 cic may
rat tién ty dong ATM dit tai cac duong phd khac nhau trong thanh phé. Ching duoc nbi voi may
tinh trung tim tai try s& ngan hang thong qua hé thong mang may tinh. May tinh trung tdm luu
trit va quan tri CSDL khéach hang, xtr Iy mot s6 cong viéc chuyén nganh va yéu cau ATM tra tién.
May rat tién tu dong bao gdm may doc thé tir, man hinh va ban phim dé tuong tic v6i ngudi sir
dung.
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2.2.4.1 - Biéu db truwong hop s dung (Use case — UC)

Biéu d0 nay chi ra twong tac gitra cac UC va tic nhan. UC biéu dién cac chirc nang hé théng.
Téc nhan 14 con ngudi hay hé théng khac cung cp hay thu nhéan thong tin tir hé thong dang dugc
xdy dung. Biéu d6 UC tap trung vao quan sat trang thai tinh cta cac UC trong hé thdng. Vi UC
biéu dién yéu cau h¢ thong tir goc d6 ngudi dung, cho nén UC 14 chirc ning ma hé thdng phai c6.
Biéu d6 loai nay chi ra tac nhan nao khéi dong UC va khi nao tac nhan nhan thong tin tir hé
thong.

Biéu dd trén hinh 2.16 chi ra tuong tac giita cac UC va tac nhan cua hé théng rat tién tu dong
ATM. Khdch hang (1a tac nhén) c6 kha nang khoi dong mot s6 UC nhu Ruit tién, Giri tién,
Chuyén tién, Xem s6 duw tai khodn, Thay déi sé cin cuede cd nhan (PIN) va T hanh toan. Nhan vién
ngdn hang (1a tac nhan khac) c6 kha nang khoi dong UC v6i Thay doi s6 can cuée ca nhan.
Truong hop st dung Thanh todn c6 mili tén di dén Hé thong tin dung. Hé thdng ngoai co thé 1a
tac nhan, thi du Hé tho”'ng tin dung 1a h¢ théng ¢ bén ngoai hé théng ATM, do vay no la tdc nhan.
Mili tén di tir UC dén tac nhan cho biét UC phat sinh thong tin dé tac nhan sir dung (UC tra lai
thong tin cho tac nhan).

Chuyén tién

o1 Oo—R

Giitien = .
- — Thay doéi PIN
\ Q — Y Nhan vién ngan hang
/’/z/ o T
S / B . T~ . <,>
( ™ Khach hang < }7 .
- o
Rut tién Thanh toan ]
V Hé théng tin dung

Xem s8 du

Hinh 2.16 Biéu d6 UC ciia ATM

Biéu d6 UC chi ra chtrc ning tong thé cua hé thong dang phat trién. Khach hang, quan ly dy
an, phan tich vién, lap trinh vién, kj su kiém tra chat luong va nhimg ai quan tdm tong thé dén hé
thong déu co thé biét duoc hé théng s& hd tro gi thong qua biéu do nay.
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A

Van : Khach

hang

May doc thé

1: Ch&p nhan thé

I

5: Y&u cau vao PIN

2: Poc sb thé

pE—

Man hinh
ATM

Tai khoan

oéng Van

May tra tién
mét

3: Khdi dong man hinh

U 4: M tai khoan

6: Nhap PIN (1234)

8: Yéu ca

u giao dich

7: Kiém tra PIN

9: Chon giap dich rut tién

10: Yéu cau

nhap sé tién

11: Nhap sé

tién (100000d)

2.2.4.2 - Biéu db trinh tw (sequence)

12: Rat tién (100000d)

17: DAy thé ra

13: Kiém tra|tai khoan (100000d)

PE—

14: Giam ftai khoan (100000d)

P=—
15: Tra tién (100000d)

16: Tr4 bién nhan

Hinh 2.17 Biéu doé trinh tw cia hé thong ATM

Biéu dd trinh tir chi ra ludng chirc ning xuyén qua cac UC, no 13 biéu dd mé ta twong tac gitta
cac ddi tugng va tap trung vao mo ta trat ty cac thong diép theo thoi gian. Thi du trudng hop su
dung Ruit tién c6 thé c¢6 nhiéu trinh ty nhu khach hang yéu cau rat tién khi di hét tién trong tai
khoan, khi khach hang nhap nham PIN hay trudng hop hoat dong binh thudng. Hinh 2.17 1a thi
du kich ban binh thuong (nhap ding PIN, sb tién trong tai khoan du sé luong yéu cau rat). Tac
nhan tac dong UC nay duoc hién thi trén dinh biéu dd, thi du tic nhan khach hang trén hinh 2.16.

Céac d6i twong ma hé théng can dé thyc hién UC Ruit tién cling dugc dit trén dinh biéu dd.
Mdi mili tén trong biéu do thé hién thong diép truyén giita tac nhan va dbi tuong hay ddi tugng
véi dbi tuong dé thuc hién chirc nang cu thé. Cha ¥ rang biéu db trinh ty hién thi phan tr mé hinh
d6i tugng chir khong phai 16p. Thi du, biéu do nay hién thi tén khach hang cu thé (6ng Vin) thay

cho hién thi 16p Khdch hang.
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UC rt tién bat dau khi khach hang bo thé tin dung vao may doc thé. May doc thé 1a ddi
tuong dugc chi ra trong hinh chit nhat trén dinh biéu do. Sau d6 may doc thé s& doc s thé tin
dung, mé d6i twong tai khoan cua dng Vin va khoi dong man hinh cta hé théng ATM. Man hinh
hién thi ddu nhic dé nhép s6 hiéu khach hang (PIN). Thi dy, khach hang nhap s6 PIN 1234. Man
hinh kiém tra PIN v&i d6i tuong tai khoan va théy pht hop. Man hinh hién thi cac chic ning dé
6ng Van lya chon. Ong ta chon chirc nang Ruit tién. Man hinh hién thi du nhac dé ong Van nhap
s6 tién sé rit. Ong ta nhap s6 tién rat 100000d. Man hinh thyc hién rat tién tir tai khoan c6 du
100000d? Giam s6 du trong tai khoan di 100000d. Yéu cau mdy tra tién chi tra 1000004 tién mat
va in ra bién nhan. Cudi ciing yéu cau may doc thé tra lai thé tin dung cho ong Vin.

Biéu db trinh ty trén day mo ta toan bo ludng st 1y cho UC rut tién théng qua thi du truong
hop ong Van rat 100000d. Khach hang co thé théy duoc tién trinh tac nghiép cu thé cua ho thong
qua biéu d0. Phan tich vién thay dugc luong tién trinh, nguoi phat trién thay dugc cac ddi tuong
can xay dung va cac thao tac cho cac dbi tuong nay, ky su kiém tra chat lwong co thé thay chi tiét
clia tién trinh d& x4y dyng qui trinh thir nghiém, kiém tra. Biéu d6 trinh tu c6 ich cho moi ngudi
tham gia dy an.

2.2.4.3 - Biéu dé céng tac (Collabaration)

Biéu d6 cong tac chi ra cac théng tin nhu biéu d6 trinh tu theo cach khéc, né tap trung vao t6
chirc ciu tric ciia cac ddi tuong guri va nhan thong diép. Hinh 2.18 1a thi du biéu do cong tac cia
biéu dd trinh tu twong Gtng mo ta trén hinh 2.17. Biéu dd cong tac va biéu dd trinh tu thudc loai
biéu dd tuong tac va ching cé thé bién d6i qua lai. Trong biéu d6 cong tac, ddi tugng dat trong
chir nhat, tac nhan 13 nguoi hinh cdy nhu trong biéu d trinh tu. Trong khi biéu d6 trinh tu bicu
dién tuwong tac dbi tuong va tac nhan theo thoi gian thi biéu d6 cong tac lai khong quan tam dén
thoi gian. Thi du trén hinh 2.18 cho thiy may doc thé ra 1énh mo tai khoan 6ng Vin, d6i tuong tai
khoan cua 6ng Van ra 1énh may doc tra lai the tin dung. Cac d6i tuong giao tiép truc tiép véi
nhau dugc thé hién bang duong ndi.
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6: Nhap PIN
9: Chon giao dich (Rut tién)
11: Nhap téng tién (100000d)

—

%

Van : Khach
hang

S
5:Yéu cau nhap PIN

8: Yéu cau giao dich

T 10: Y&u cau nhap s6 tién

\
\\
1: Chdp nhan thé \\

\

\

Man hinh

ATM
\

7: Kiém tra PIN
\ 12: Rut tién (100000d)

\

\

\ 13: Kiém tra tai khoan

\ - 14: Giam tai khoan
2: Poc s6 thé

\- = 3: KhGi ddng man hinh *ﬁ
)(\ A
[\ \ . 3 |
1\ 4: M tai khodn |
, — Tai khoan
Maydoc | —— | ngvan
thé <

17: Tra thé tin dung
15: Tra tién (100000d)
16: Tr4 bién nhan

May tra
tien

Hinh 2.18 So do céng tac éng Vin rut 100000d

Tuy rang biéu do cong tac cung chi ra cac thong tin nhu biéu do trinh tu, nhung biéu dd cong
tac dugc st dung vi 1y do khac. Ky su kiém tra chat luong va kién trac su hé thong thay dugc
viéc phan bo tién trinh giira cac dbi tuong thong qua bleu do loai nay. Thi du, néu biéu dd cong
tac c6 hinh dang nhu ng6i sao, voi nhiéu d6i tuong giao tlep v6i ddi twong trung tam thi kién tric
su co thé két luan rang hé thong qua phyc thudc vao mot dbi twong va ho sé& di thiét ké lai phan
b6 tién trinh dé nang cao hiéu suat hé thong.

2.2.4.4 - Biéu db lop (class)

Biéu dd 16p chi ra twong tac giira cac 16p trong hé théng. Céac 16p dugc xem nhu ké hoach chi
tiét ctia cac d6i tuong. Tai khoan ong Van 1a dbi tugng; Tai khodn 1a 16p. Lop Tai khodn chira
PIN khach hang va hanh vi Kiém tra PIN. M&i 16p trong biéu d6 16p dugc tao ra cho mdi loai dbi
tuong trong biéu do trinh tu va cong tac. Thi du biéu d6 16p cho UC Ruit tién duoc mb ta trén hinh
2.19
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May doc thé
e Man hinh ATM
&S5 thd an hin
L ST ~ |
#Chép nhan thé() ‘gban gzju vao()
$Tra thé () &u nhécy()
*Doc thé ()

Tai khoan
&S5 tai khoan
EPIN
&S8 du

May tra tién
836 du tai khoan

M ()

*Rut tién()

e 58 du()
*Kiém tra s& du()

*Tra tién()

Hinh 2.19 Biéu do 16p cuia UC Riit tién

Biéu dd 16p trén hinh 2.19 chi ra quan hé giita céc 16p hinh thanh nén UC Ruit tién. Biéu d6
nay bao gém bbdn 16p, d6 1a Mdy doc thé, Tai khodn, Man hinh ATM, va May tra tién. Mbi 16p
trong biéu dd dugc biéu dién bang hinh chit nhat chia 1am ba phan: tén 16p (thi du tén 16p Tai
khoan), thudc tinh (thi du 16p Tai khodn chira ba thudc tinh: S6 tai khodn, S6 can cude cd nhdan —
PIN va Can doi tai khodn) va thao tac (thi du 16p Account cb bdn thao tac: Mo tai khoan, Ruit
tién, Trir tién trong tai khodn va Kiém tra sé tién trong tai khoan. Buong ndi gitta cac phan tr
biéu do 16p 1a quan hé giao tiép giita chuing. Phia trai cia mot s thudc tinh va thao tac c6 gan
biéu tuong khoa; co nghia rang d6 1a cac thudc tinh va thao tac riéng.

Ngudi phat trién sir dung biéu d6 16p dé xay dung cac 10p. Cac cong cu phan mém nhu Rose
phat sinh ma trinh xwong song cho cac 16p, sau d6 nguoi phat trién phai chi tiét hoa nd bang ngon
ngtr 1ap trinh. Kién tric su quan sat thiét ké hé thong thong qua biéu dd 16p. Néu trén biéu do
thidy mot 16p chira qua nhiéu chirc ning thi phai chia ching ra nhiéu 16p khac nhau. Kién tric su
ciing dé phat hién ra néu giira cac 16p thiéu giao tiép.

2.2.4.5 - Biéu dé chuyén trang thdi (state transition)

Biéu d0 chuyén trang thai mé ta vong doi ctia dbi tuong, tir khi nd duge sinh ra dén khi bi pha
hay. Biéu d6 chuyén trang thai cung cép cach thirc mé hinh hoa cac trang thai khac nhau cua ddi
tuong. Trong khi biéu do 16p cung cip biic tranh tinh vé cac 16p va quan hé ciia ching thi biéu do
chuyén trang thai duoc st dung dé mo hinh hoa cac hanh vi dong ctia hé théng.
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M& | Rut tién[ S6 du < 0]

.~ Rutqua
GUitién[ S6 du< 0]

Khach hang yéucau dong tai khoan

Kiém tra s6 du[ S6 du < 0va > 30 ngay ]

Hinh 2.20 Biéu dé bién doi trang thdi cia I6p tai khodn

Biéu d6 chuyén trang thai chi ra hanh vi cua ddi tuong. Thi du, ddi tugng Tai khoan trong
ngan hang c6 thé & trong mot vai trang thai nhu md, dong hay rat qua muc. Tai khoan s€ tng xu
khéc nhau v6i moi trang thai khac nhau. Hinh 2.20 1a thi du biéu d6 chuyén trang thai cua 16p Tai
khoan.

Biéu d0 trén cho thay céc trang thai va qua trinh chuyén trang thai ctia Tai khoan. Thi dy, khi
Tai khoan dang mo va Khdch hang yéu cau dong Tai khodn thi nd chuyen sang trang thai dong.
Yéu cau ctia Khdch hang duge goi 1a sy kién. Sy kién 1a cal gay ra bién d6i tir trang thai nay sang
trang thai khac. Néu Tai khodn m& va khach hang rat tién thi c6 thé dan toi trang thai rut qua.
Trang thai nay xay ra khi khach hang con n¢ ngén hang hay 7ai khodn < 0. Diéu kién nay c6 thé
dugc néu trén biéu d6 trong dau ngodc vudng va dugc goi la diéu kién gidc. Diéu kién gac diéu
khién viéc xay ra hay khong xay ra bién doi trang thai. Biéu do bién doi trang thai c6 hai trang
thai dac biét, d6 1a Khdi dau (Start) va Dung (Stop). Trén biéu dd trang thai chi co duy nhat mot
trang thai Start va c6 thé c6 nhiéu hay khong c6 trang thai Dimg. Cac tién trinh xay ra khi d6i
tuong dang trong trang thai nao do thi duoc goi 1a hanh dong (action). Thi du, khi Tai khoan bi
rat qua thi thong bao dugc giri té1 khach hang; viéc gui thong bao 1a hanh dong.

Thong thuong, khong tao lap biéu do chuyén trang thai cho moi 16p ma chi sir dung cho cac
16p phire tap. Néu dbi twong ctia lop ton tai trong nhiéu trang thai va c6 ng xtr khac nhau trong
moi trang thai thi nén xdy dung biéu do chuyén trang thai cho chung. Nhiéu dy 4n khong quan
tam dén loai biéu d6 nay. Biéu do chuyén trang thai chi danh cho viéc lam tai liéu Rose khong
phat sinh ma trinh tir biéu d6 nay.

2.2.4.6 - Biéu dé thanh phan (component)

Biéu d6 thanh phan cho ta ci nhin vat 1y cia m6 hinh. Biéu dd thanh phén cho ta thiy duoc
cac thanh phan phan mém trong hé théng va quan hé giita ching. Hai loai thanh phan trong biéu
dd, d6 1a thanh phan kha thyc va thanh phan thu vién. Trong Rose, mdi 16p mé hinh duoc anh xa
dén mot thanh phan ma ngudn.
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Hinh 2.21 mo ta biéu d6 thanh phan ciia hé thong ATM. Biéu dd trén hinh 2.21 1a cac thanh
phan phia may tram trong h¢ thong ATM. Néu quyét dinh cai dat hé thong bang ngon ngitr C++
thi trong mo1 16p s€ co tiép .cpp va tiép .h riéng biét, vay mdi 16p duoc anh xa dén hai thanh phan
riéng trong biéu dd. Thi dy, 16p Man hinh ATM 4nh xa dén hai thanh phan dé thé hién tiép .4
(header) va ti€p .cpp (than lop) cua 16p. Thanh phan to6 den 13 dic ta cau goi (package
specification); biéu dién t&p cpp ctia 16p Man hinh ATM. Thanh phan khong t6 den ciing dugc goi
la dac ta goi, biéu dién tiép .4 cta 16p. Thanh phan ATM.exe trén biéu do 1a dic ta nhiém vy va
biéu dién ludng (thread) xtr 1y. Cac thanh phan ndi voi nhau bang dudng gach — gach dé cho biét
chung c6 quan hé phu thude. Thi du, 16p Mdy doc thé phu thudc vao 16p Man hinh ATM. Co
nghia rang phai c6 16p Man hinh ATM thi 16p Mdy doc thé méi dich dugc. Khi toan bd cac 16p
dich duoc thi ta méi ¢ thanh phén ATMClient.exe.

ATM.exe
May doc thé May tra tién
Ma’y doc thé Man hinh ATM May tra tién
*.h
Man hinh ATM
*.cpp

Hinh 2.21 Biéu do thanh phan ciia ATM client
Thi du may rat tién tu dong ATM c6 hai ludng xu ly cho nén chung c6 hai trinh kha thue.
Mot trinh la May tram ATM, bao gém cac thanh phan Mdy tra tién, May doc thé va Man hinh
ATM. Trinh tht hai 1a Mdy chu ATM, n6 chi c6 thanh phan Tai khoan. Bi€u do6 thanh phan cua
May chu ATM trén hinh 2.22.
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Tai khoan Tai khoan

Hinh 2.22 Biéu do thanh phan ciia mdy chit ATM

C6 thé c6 nhiéu biéu do thanh phan cho mot hé thong, sd luong nay phu thude vao cac hé
théng con cua ching. M&i hé thng con 1a géi thanh phan. Tong quat, gbi 1a tap hop cac ddi
tuong. Thi du nay c6 hai goi, d6 1a goi May tram ATM va gbi May chu ATM.

Bét ky ai c6 trach nhiém dich chuong trinh déu quan tdm dén biéu dd loai nay. Biéu dd cho ta
thay trinh tu dich cua cdc modun trong h¢ thong. Dong thoi noé cling cho biét ro thanh phan nao
duogc tao ra khi chay chuong trinh. Biéu do thanh phan chi ra 4nh xa cta 16p va cac thanh phan
cai dat.

2.2.4.7 - Biéu db trién khai (deployment)

Biéu do trién khai chi ra b tri vat 1y ctia mang va cic thanh phan hé thong s& dat & dau.
Trong thi du hé théng ATM thi ATM bao gém nhiéu hé théng con chay tach biét trén céc thiét bi
vét 1y khac nhau hay con goi 1a nat. Biéu d6 trién khai ciia hé ATM duogc thé hién trén hinh 2.23.
Biéu do trén hinh nay cho thiy Mdy tram ATM s& chay trén nhiéu dia diém khac nhau. Ching
giao tiép voi Mdy chii ATM qua mang riéng. Mdy chit ATM s& giao tiép v6i cac Mdy chi CSDL
thong qua mang LAN. Nhu vay, hé théng ATM nay co kién trac ba téng: mot téng la CSDL, mot
tang 1a may chu, tang con lai 1a may tram.

CSDL
Ngan hang

<<LAN>>

May in

Hinh 2.23 Biéu do trién khai ciia hé thong ATM

Thong qua bi€u do trién khai ma ngudi quan ly dy &n, nguoi sir dung, kién tric su va doi ngli
trién khai hi€éu phan bo vat 1y cia hé thong va cac h¢ thong con s€ dugc dat & dau.
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2.3 KIEN TRUC HE THONG

Kién trac 1a triru twgng hoa cac khia canh quan trong nhat cia hé thong N6 cung cap khung
trong d6 thiét ké s& duoc x@y dyng. N6 mo ta tam c&, st manh cua hé thong, thu thap cac UC
quan trong nhat va cac yéu cau Gmg dung. N6 thé hién phan mém s& duoc t6 chirc nhu thé nao va
cung cép céac giao thirc trao doi dir liéu va giao tiép gilta cac modun. Viéc hién thi, dic ta, xay
dung va 1am tai liéu hé théng phan mém doi hoi hé thong phai duoc xem xét tir nhiéu khia canh
khac nhau. Nguoi st dung khac nhau (nguoi s dung cudi cung, nha phén tich, nguoi phat trién,
ngudi tich hop hé thdng, kiém tra vién, ngudi quan 1y du 4n ...) c6 cach quan sat hé thong khac
nhau vao cac thoi diém khac nhau. Kién trac hé thong la vat phcfm quan trong nhét, duoc st dung
dé quan 1y cac diém nhin khac nhau dé diéu khién phat trién hé théng ting dan va lap trong sudt
chu ky song. Kién trac 1a tap cac quyét dinh vé:

T6 chirc ciia hé théng phan mém

Lua chon cac phan tir cdu tric va giao dién cho hé thong

Hanh vi ctia ching thé hién trong hop tac giita cic phan tir

T4 hop cac phan tir cau trac va hanh vi vaod hé théng con 16n hon

Kién tric phan mém khong chi lién quan dén cau tric va hanh vi ma ca chuc nang, tinh su
dung lai, dé hi€u, rang budc cong ngh¢ ...

Design view Implementation view

Q Use case view )

Process view Deployment view
Hinh 2.24 Mé hinh héa kién triic hé thong

Kién trac hé théng phan mém duogc mé ta bang cac khung nhin. Cac khung nhin anh xa vao t6
chirc va cau trac h¢ thong, moi khung nhin tdp trung vao khia canh cu thé cta h¢ thong (hinh
2.24).

Theo biéu dd cta Philippe Krutchen [LIBE98] ta c6 nam khung nhin nhu sau: khung nhin
truong hop su dung (Use case view), khung nhin logic (Logical view), khung nhin cai dat
(Implementation view), khung nhin trién khai (Deployment view) va khung nhin tién trinh
(Process view). Moi khung nhin phuc vu muc dich riéng.

2.3.1 - Khung nhin UC

Khung nhin nay ding truéc moi khung nhin khac (hinh 2.24). N6 dugc hinh thanh tur giai
doan phén tich yéu cau va dugc sir dung dé diéu khién va thic day phan viéc con lai cua thiét ké.
N6 mb ta cac hanh vi h¢ théng theo cach nhin cta khach hang, phén tich vién va k¥ su kiém tra,
thir nghiém. Khung nhin UC chira cac tac nhan, UC, biéu d¢6 UC (khia canh tinh cua khung nhin)
trong hé théng. Chung ciing c6 thé bao gdm vai biéu d6 trinh ty, biéu d6 cong tac (khia canh
dong cua khung nhin) va géi. Khung nhin UC tap trung vao mtrc dg cao cua cai hé thong s€ lam,
khong quan tam dén hé thong lam nhu thé ndo. Chung khong xac dinh t6 chuc ciia hé thong.
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Khi du 4n bt dau, khach hang, phan tich vién va nguoi quan ly du an lam viée véi UC, biéu
d6 UC va tai liéu UC dé thong nhét vé hé théng. Mot khi khach  hang da nhit tri vé cac UC va tac
nhan thi ho s& nhat tri vé pham vi hé thong. Hé thong dugc tiép tuc phat trién bang khung nhin
logic.

2.3.2 - Khung nhin thiét ké

Rose goi khung nhin nay 1a khung nhin logic (logical view). Khung nhin logic biéu dién t6
chirc ciia cac 16p ¢ v nghia nhét va cac quan h¢ cua chung v6i nhau. Khung nhin logic tap trung
vao hé thong cai dit hanh vi trong UC nhu thé nao. N6 bao gom cac 16p, biéu db 16p, biéu do ddi
tuong (khia canh tinh cua khung nhin), biéu dd tuwong tac, biéu dd bién ddi trang thai (khia canh
dong cua khung nhin) va cac goi. Hau hét moi nguoi trong du 4n déu quan tdm dén khung nhin
logic.

Thong thuong doi ngii phat trién phan mém tiém can khung nhin logic theo hai budc. Budc
thir nhat 1a nhan ra cac 16p phan tich (analysis class). Cac 16p nay doc 1ap v6i ngén ngir. Trong
UML céc 16p nay duogc biéu dién bang cac biéu tuong sau:

L&p phén tich ¢ thé xut hién ca & trong biéu do tuong tac cua khung nhin UC. Mot khi da
nhan ra cac 16p phan tich thi doi ngii phat trién phan mém chuyén ching sang 16p thiét ké (design
class). D6 1a nhitng 16p phu thudc ngon ngir.

Khung nhin logic tip trung vao ciu trac logic ctia hé thong. Trong khung nhin ndy ta s& nhan
ra cac bo phdn hé théng, khao sat thong tin va hanh vi, khdo sat quan h¢ gitra cac bg phan. Can
can than khi gan thong tin va hanh vi cho 16p, nhém cac 16p, khao sat quan hé gitra cac 16p va goi
dé dam bao kha ning sir dung lai.

2.3.3 - Khung nhin cai dat

Rose goi khung nhin nay la khung nhin thanh phan (component view). Thanh phan la modun
vat 1y hay ti¢p ma trinh d€ lap rap thanh h¢ thong vat ly. Khung nhin thanh phan bao gom: thanh
phan, biéu d6 thanh phan va goi.

Ngudi quan tim nhat dén khung nhin thanh phan 13 nguoi c¢6 trach nhiém quan 1y ma trinh,
dich chuong trinh va trién khai ing dung. Mot vai thanh phan 1a thu vién, mdt so6 khac 1a ma trinh
kha thuc (exe) va thu vién (dll).

2.3.4 - Khung nhin trién khai

Khung nhin nay tép trung vao phén b6 vat Iy cua tai nguyén va phan b6 nhiém vu giita cac tai
nguyén. Khung nhin trién khai lién quan dén trién khai vat ly cua hé thdng, khac véi kién truc
logic. Thi du, hé théng c6 kién trac ba tang logic, bao gom giao dién, logic va tac nghiép va logic
CSDL tach biét nhau. Nhung trién khai co thé chi co hai tang, trong do logic tac nghi€p va logic
CSDL trén cling mot may. Khung nhin trién khai bao gom tién trinh (luéng thyc hién trong ving
nhd riéng), bo xir 1y va thiét bi.

Khung nhin trién khai chi ra cac tién trinh va thiét bi trén mang va cac két ndi vat 1y giira
chung. Biéu do trién khai ciing hién thi tién trinh va chi ra tién trinh nao chay trén may nao.
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2.3.5 - Khung nhin tién trinh

Khung nhin tién trinh biéu dién phan tach cac ludng thuyc hién chwong trinh (tién trinh —
process, luong — thread, nhiém vu — task,...), dong bd gilra cac luong, phan bd cac doi tugng va
16p cho céc ludng thuc hién khac nhau. Khung nhin tién trinh tap trung vao cac nhiém vu tuong
tranh tuong tac véi nhau nhu thé niao trong hé théng da nhiém. Trong biéu dd cau phan mém
cong cu Rose 2000 khong c6 khung nay.

2.3.6 - Cén bao nhié¢u khung nhin

Khong phai tat ca cac hé thong déu doi hoi day du cac khung nhin mo ta trén. Hé thong trén
may riéng 1¢é c6 thé bé khung nhin trién khai, néu h¢ don xtr 1y thi boé khung nhin tién trinh, néu
chuong trinh nho thi bé khung nhin cai dat.

2.4 RATIONAL ROSE LA Gi?

Rational Rose la phﬁn mém cong cu manh ho tro phan tich, thiét ké hé thong phén mém theo
huéng dbi twong. N6 giup ta moé hinh hoa hé théng trude khi viét ma trinh, né6 dam bao tinh dung
dén, hop ly clia kién tric hé thong tir khi khéi dlu dw 4n. M6 hinh Rose 1a bic tranh hé thong, no
bao goém toan b biéu dd6 UML, tic nhén, truong hop sur dung, dbi tuogng, 16p, thanh phan va cac
nut trién khai trong hé thong N6 mb ta chi tiét hé thong bao gdm cai gi va chiing lam viéc ra sao
dé ‘nguoi phat trién hé thong co thé sir dung mo hinh nhu ké hoach chi tlet cho vi¢c xay dung h¢
thong. Rose hd trg giai quyét van d& muon thua 1a doi ngii du an giao tiép véi khach hang va lam
tai liéu yéu cau.

Theo phong cach 1ap trinh tmyen thong thi sau khi da xac dinh yéu cau hé théng, nguoi phat
trién s& ldy mot vai yéu cau, quyet dinh thiét ké va viét ma trinh. Mot sb nguoi phat trién khac
cling lam nhu vdy voi yéu cau khac, thiét ké khac. Cach lam nay dan toi nhiéu kho khan cho ai
mudn hiéu va quan tri toan bo hé thdng, ho khéd thay dugc quyet dinh thiét ké da duoc lam trude
d6. Néu khong c6 tai lidu thiét ké thi khé dam bao rang h¢ thong duoc xiy dung dung la hé thong
ma nguoi s dung nghi to1. Tuy rang cac yéu cau dugc lam tai lidu day du, nhung thiét ké chi ton
tai trong dau nguoi phat trién nao d6, nguoi khac s& khong ¢ ¥ tudng gi vé ciu trac hé thong
Néu ngudi phét trién chuyén di noi khac thi du 4n s& gap kho khan. Phong cach khac phat trién hé
thong 1a sau khi xac dinh yéu cau, cac thiét ké phai duoc lam tai liéu chi tiét. Moi nguoi tham gia
phat trién cung trao ddi quyét dinh thiét ké trudc khi viét ma trinh. Do vdy, du an khong con phai
lo lang khi ai d6 roi bé dy 4n. Ngoai ngudi phat trién hé thong quan tdm dén mo hinh, ta con thy
moi thanh vién khéac ctia du an déu co thé thu nhan cac thong tin can thiét tir mo hinh.

Khach hang va quan 1y dy an sir dung cac biéu ¢6 UC dé c6 cai nhin bao quat vé h¢ théng va
thong nhat v&i nhau vé pham vi dy an.

Quén 1y du 4n st dung biéu d6 UC va tai liéu dé chia nho du an thanh tiéu du 4n co thé quan 1y
duoc.

Thong qua tai liéu UC, cac phén tich vién va khach hang thiy duoc cic chic ning hé théng s&
cung cap

Céc phan tich vién va ngudi phat trién, thong qua cac biéu do trinh ty va biéu dd cong tac, thiy
dugc logic ma hé thong tuan thu, cac doi tugng trong hé thong va cac thong di€p gilra cac
doi tuong.

Doi ngii kiém tra chat luong thu thap thong tin thong qua tai liéu UC va cac biéu d6 tuong tac
deé viét mo ta kiém tra hé thong.
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Nguoi phét trién st dung biéu d6 16p, biéu dd bién d6i trang thai dé co cai nhin chi tiét vé cac
phan h¢ thong va chiing c6 quan h¢ véi nhau nhu thé nao.

Doi ngii trién khai sir dung cac biéu d6 thanh phan va biéu do trién khai dé thdy duoc cac tép
kha thyc (exe) nao, t€p DLL nao va cac thanh phan khac can dugc tao 1ap; cac thanh phan
nay dugc trién khai trén mang nhu thé nao.

Toan bg ddi ngti dy an sir dung mo hinh dé dam bdo rang cac yéu cau cd thé dugc chuyén sang
ma trinh va ngugc lai, ma trinh c6 thé dugc chuyén tré lai yéu cau h¢ thong.

Hon nita, Rational Rose con hd trg phat sinh ma khung chwong trinh trong nhiéu ngén ngi
khéc nhau nhu C++, Java, Visual Basic, Oracles ...

2.5 KHA NANG SU DUNG UML

Muc tiéu cia UML 1a dé mé ta bat ky loai hé thdng nao bang biéu do hudng ddi tuong. Pic
tinh cta hé thong d6 dugc tom tat nhu sau:

Cdc hé thong théng tin: Luu trit, truy van, biéu dién thong tin. Quan ly sO luong thong tin 16n
c6 quan hé phuec tap trong CSDL quan hé hay CSDL hudéng doi tuong.

Cdc hé thong ky thudt: Quan 1y va diéu khién cac thiét bi k§ thuat nhu truyén tin, hé théng quéan
su, day chuyén cong nghiép. Thong thuong phai quan 1y cac giao dién nguoi st dung dédc
biét, khong c6 phan mém chuan. Cac hé thong nay phan 16n 1a h¢ thong thoi gian thuc.

Cdc hé thong nhiing thoi gian thyre: Thuc hién trén phan cing don gian nhung trong cac thiét bi
khé!c nhu dién thoai di gi(f)ng, xe 0 t0, cac dung cu gia dinh... Cac hé thong nay thuong thiéu
thi€t bi nhu man hinh, 6 dia..

Cdc hé théng phdn tan: Phan tan trén nhidu may. Doi hoi co ché giao tiép dong b dé dam bao
toan ve dy liéu. Thuong duoc xdy dung trén co ché dbi twong nhu CORBA,
COM/DCOM...

Cdc phan mém hé thong: Xac dinh ha tang k¥ thuat dé phan mém khac st dung nhu hé diéu
hanh, CSDL...
Cdc hé théng thwong mai: M6 ta muc tiéu, tai nguyén (con ngudi, may tinh...) va cac quy luat
(chién lugc thuong mai, ludt ...) va qui trinh thuong mai.
Tuy nhién ngay nay mot hé théng thudng thudc nhiéu loai hodc to hop cua cac loai hé thong
ké trén, nhung ta van c6 kha nang sir dung UML dé mo hinh hoa chung.

2.6 THUC HANH

Phan mém Rose c6 nhidu phién ban khac nhau. Doc gia c6 thé sir dung phan mém Rose 98,
Rose 2000, Rose v2002 hay cac phién ban thir nghiém dé thuc hanh cac bai tip trong tai liéu nay.
Doc gia c¢6 thé tim kiém cac phién ban thir nghiém hay phién ban han ché (danh cho huén luyén,
dao tao) cua Rose trén trang Web sau:

http://www.rational.com/tryit/rose

Muc ti€u cua bai thuc hanh nay la lam quen véi cdc man hinh ctia phan mém cong cu Rose
2000, mot phién ban cua phan mém cong cu Rational Rose. Hay thu hién theo cac budc nhu mo
ta dudi day dé 1am quen vai Rose:

1. Khoi dong Rose 2000. Trén man hinh c¢6 cac thanh phan nhu hinh 2.25.
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2.

C6 thé tat/md cac cira sd duyét (Brower Window) va ctra so tai liéu (Document Window)
bang cach chon thyc don View>Brower.

File Edit “iew Format Browse Report Query Tools Add-Ins  Window Help - |8 X
D& M & %0 BREBEN T« A
BB [untitlzd) I —
+- 7 Usze Case Wiew AEC oA . N
+-[CJ Logical Yiew = Noi dat lai thudc tinh
+-CJ Component Yiew . cua Rose
Deployment Wiew
{#8 Model Properties B
_O
r 2
Browser Cua so
S biéu do =
=
_t
Cha s =
tai liéu r
<] kU]
il 10:09:36] [Customizable Menus] |
10:09:36] [Customizable Menus]
10:09:36] [Customizable Menus]
10:09:36] [Customizable Menus] . |
]
< 5
[ <112 T\Log/
For Help, press F1 Default Language: Analysis

Hinh 2.25 Giao dién cua Rational Rose

Ctra s6 duyét chira danh sich toan b phan tir mo hinh trong mo hinh hién hanh.
Browser c6 thé troi ndi hay bam dinh (docked) bang cach nhap dap chudt trén bién ctra
s0. Cac phan tir mo hinh hién thi trong Browser du6i dang cdy. Céc thong tin nén duoc
thé hién bang dau +. Néu nhan chudt trén dau + ta s& c6 thong tin khong nén.

Thy hanh: tao 1ap t€p mo6 hinh mdi béng cach chon thuc don File>New, File>Save as
Vo1 tén tutorial.mdl

Cira s tai liéu 1a noi tao 1ap, sura ddi van ban dé gén vao phﬁn tir mo hinh (tac nhan, UC,
quan hé, thudc tinh, thao tac, thanh phan va nat). Dé tao tai liéu cho phan tir mo hinh ta
lam nhu sau: chon phén to (nhén chudt 1én phén tir), nhap tai liéu vao cua sb tai lidu.
Cira s6 tai lidu ciing co thé tat/mo, tréi ndi hay bam dinh nhu ctra s6 Browse.

Thy hanh: Nhép tai liu cho Use case View, Logical View va Component View.
Use Case View chira thong tin vé tac nhan va UC cho hé théng dang phat trién.
Logical View chira thong tin vé 16p va quan hé giita chiing

Component View chira thong tin vé phan mém va cac phan tir kha thuc va thu vién.

Luu trtt mo6 hinh vao dia tur
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6. Cira s6 biéu dd 1a noi cho phep ta tao lap va su doi khung nhin dd hoa m6 hinh hién
hanh. Mdi biéu tuong trong biéu d6 biéu dién mot thanh phan mo hinh hoa. Moi phan tur
mo hinh c6 thé hién thi trong nhiéu biéu d6 mé hinh khac nhau. Cira s6 biéu d6 xuét
hién khi nhin dtp chudt trén cira s6 biéu do trong ctra s6 duyét.
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CHUONG 3
MO HINH HOA
TRUONG HQP SU DUNG

Phén tich va thiét ké bao gdm mo hinh héa van dé va giai phap tir cac gbc nhin khac nhau.
Trong pha phén tich ta thuong quan tdm dén ba loai m6 hinh,d6 1a mé hinh truong hop sir dung,
mo hinh linh vu va mé hinh giao di€én nguoi st dung. M6 hinh truong hop st dung mo ta hé
thong s& duoc sir dung nhu thé nao. M6 hinh linh vyc s& md rong mo hinh truong hop s dung
bang cach dat hé thong vao ngir canh. M6 hinh giao dién ngudi sir dung mé ta ngudi st dung
twong tac véi hé thong nhu thé nao. Chuong nay mo ta cach phan tich tim kiém truong hop sir
dung (Use case — UC) , tac nhan (actor) va quan h¢ gitra ching. Truong hop st dung va tac nhan
xac dinh pham vi h¢ thong. UC la nhiing gi bén trong hé thong con tac nhén 1a nhimg gi bén
ngoai h¢ thong Tlep theo 12 trinh bay vé cach tao lap biéu do UC. Cubi chuong 14 phan gidi thiéu
vé cong cu phan mém Rational Rose 2000 va ing dung nd vao cac cong viée néi trén.

3.1 PHAN TiCH TRUONG HQP SU DUNG (USE CASE - UC)
3.1.1- UClagi?

Khai niém UC dugc Ivar Jacobson dé xuat vao nam 1994 khi lam viéc cho hang Eriction. UC
mo ta ai d6 sur dung hé thong nhu thé nao, mo ta tuong tac gitra nguoi st dung voi he thong phan
mém dé thyc hién céc thao tac giai quyét cong viéc cu thé nao d6. UC khong cho biét hé thong
lam viéc bén trong nhu thé ndo. N6 khong phai 1a thiét ké, cling khong phai 13 ké hoach cai dit,
n6 1a mot phan cua van d& can giai quyét. tién trinh ciia hé thong duge chia nho thanh cac UC dé
c6 thé nhan ra timg bd phan ctia né mot cach rd rang va dé nhiéu ngudi ¢ thé cing xur 1y.

UC 14 nén tang ctia phan tich h¢ thong. Viéc tim ra day da cac UC dam bao rang h¢ thong s&
xdy dung dap tng moi nhu ciu cia ngudi st dung. Mdi UC 1a tip hanh dong. mdi hanh dong 1a
cai gi d6 ma hé thong lam, n6 1a hat nhan duoc hé thong thuc hién hoan toan hay khong duoc
thue hién phan nao.

3.1.2 - Xay dung UC dé lam gi?

Muc tiéu xdy dung UC trong tién trinh phét trién hé thong phan mém duoc tém tit nhur sau:

Hinh thanh quyét dinh va mé ta yéu cau chirc nang hé thong. La két qua cua thoa thuan gitra
khéch hang va nguoi phat trién hé thong phan mém.

Cho phép mb ta rd rang va nhét quan cai hé thong s& lam, sao cho mé hinh ¢ kha ning duoc
st dung xuyén suot qua trinh phat trién.

Cung cap co s¢ dé kiém tra, thir nghiém hé thong.
Cho kha ning dé thay d6i hay mo rong yéu cau hé thong.

Hinh 3.1 thé hién tién trinh phén tich phin mém theo quan diém huéng dbi tugng duoc hinh
thanh trén co s¢ UC. Céac hanh dong trong cac pha phan tich, thiét ké va cai dat, kiém tra va thu
nghiém chuong trinh déu lién quan dén UC.
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Phan tich Thiét ké va cai dat Kiém tra

UC gan céc budc trong tién trinh phat trién

Thu thép, loc va danh Kiém tra xem UC c6
gia UC Cai dat UC thoa méan khong
Hinh 3.1 UC va tién trinh phat trién

Tir mo ta trén ta thdy UC cung cép cach thirc dé nguoi phét trién, ngudi st dung cudi cing,
cac chuyén gia linh vuc hiéu nhau. Hinh 3.2 cho chung ta thdy ai s& can UC va can dé lam gi.
Nguoi sir dung dién dat UC, kién triic su co6 nhiém vu tiét ké UC, phan tich vién hiéu UC, lap
trinh vién hiéu UC va nhan vién kiém tra chat lugng kiém tra UC

_ Dien dat
NguoiSuDung PhanTichVien
> K/em tra
Cai dat _ 7
) — UseCase I
O —
S /\\\ K
ji Thiet ke
. . ThuNghiem
LapTrinhVien
()
N
KienTrucSu

Hinh 3.2 Ai quan tam dén UC?
3.1.3 - Tim kiém UC nhu thé nao ?

Thong thuong thi viée xac dinh va hleu 1d cac yéu cau hé thong 1a rat khé vi khoi luong thong
tin lién quan khong 16. Do vay, cac yéu cau s& duge mo ta mot cach 16n xon khong cau triic, mau
thuan vOi nhau, thiéu nhiéu van dé quan trong, khong chinh xéc... Két qua cta nd c6 duoc la tap
yéu cau mo, rat kho thay doi. khai niém UC duogc dua ra dé tap trung vao biéu thi cac yéu cau tir
phia nguoi ing dung, xuét phat tir quan diém don gian 13 hé thong duoc xay dung trudc hét 1a
cho nguoi st dung chiing. Phan hoach tap yéu cau 1a giam thiéu dang ké do phuc tap cia viée xac
dinh yéu cau (hinh 3.3)
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Nguoi dung B

Tap cac yéu cau hé thong

Nguoi dung C
Ngudi ding A guotcung

Hinh 3.3 Phdn hoach yéu cau bang UC

Trong phuong phap huéng dbi tuong, cau hoi dat ra khi bat dau thuc hién du an thuong la:
Tim kiém UC nhuw thé nao? Khong thé thiéu sy tham gia cua khach hang vao xay dung UC.
Khach hang hiéu 16 hé théng s& dugc st dung nhu thé nao. Cach tét nhat dé tim kiém UC la
phong van ngudi str dung va khao sat tai liéu cua ho. Viéc phong van nguoi st dung phai bang
khai niém, ngon tir ctia linh vuc van dé va ciia chinh ngudi sir dung. Khi phan tich linh vuc tmg
dung, phan tich vién con phéi hgp tac chdt ché vdi voi cac chuyén gia linh vuc va nguoi quan ly
du an. Cac chuyén gia linh vyc c6 nhiéu kinh nghiém sir dung va thiét ké cic san pham twong tu,
ho ¢6 thé gitp chung ta hiéu chi tiét vé ngudi st dung tuong tac v6i hé théng nhu thé nao. Chat
lwong phan tich bi anh huéng nhiéu tir cac chuyén gia linh vuc, do vay, phai uu tién viéc giao
tiép, trao doi k¥ ludng v6i ho. Viée trao d6i voi nguoi st dung va cac chuyén gia linh vuc thuong
duogc thyc hién doc 1ap dé co thé so sanh cach nhan thirc va cach dién dat khac nhau cta ho. néu
c6 su khac biét thi phai c6 cudc hop thao ludn chung dé dat duge su nhat tri hay lam 10 céac van dé
con mau thuan. két qua ban dau cua hoat dong nay la tac nhan va UC muc cao (mo6 ta yéu cau
chte nang hé thdng ) duge boc 15. trong thuc té, khong phai nguoi sir dung nao ciing c¢6 kha nang
md ta rd rang cach ma ho mudn sir dung hé thong. nhimg cai ho biét thuong nhiéu hon cai ho
dang dién giai. chinh UC va biéu d6 UC 1a cong cu t6t nhat dé gitp ngudi st dung ndi vé hé
thdng tir goc nhin cua ho.

Thong thuong tién trinh tim kiém UC sau khi tiém kiém tac nhan. tac nhan 1a thyc thé bén
ngoai twong tac véi hé théng. Chiing ¢ thé 1a con ngudi nhung ciing c6 thé 1a hé thong hay thiét
bi phan ctng khac cin tuong tac va thoi gian. Tuong tac 1a su trao ddi thong tin. tac nhan con
nguoi (nguoi sir dung) 1a tac nhan dién hinh cia mdi hé thong. thi du trong hé thdng ATM thi
khach hang va ngudi bao tri hé théng 13 tac nhan, trong quan 1y thu vién thi doc gia va thu thu 1a
tac nhan. Tac nhan biéu dién nhiém vu (n6 1a 16p ) chir khong phai 1a ngudi dung cu thé cua hé
thdng. Thi du, doc gia 1a tac nhan, nhung Anh Vin, Chi Pdo khong phai 1a tac nhan. Ngan hang
c¢6 h¢ thong tin dung dé quan tri cac thong tin vé tai khoan tin dung cia mdi khach hang. Hé
thdng it tién ty dong ciia ATM phai c6 kha ning giao tiép véi hé thong tin dung, vay hé thong
tin dung tr6 thanh tac nhan. Thoi gian 1a tac nhan khi n6 xac dinh thoi diém xay ra su kién trong
hé thong.

Mot trong cac k¥ thuat tim kiém tac nhén 1a tra 10i cac cu hoi sau day:
e Ai sé st dung céc chtrc nang chinh ctia hé théng?
e Ai giup hé théng lam viéc hang ngay?
e Ai quan tri, bao dudng dé hé thong 1am viéc lién tuc?
e He¢ thdng quan 1y thiét bi phan cimg nao?

e He¢ thong dang xdy dung twong tac v6i hé thong khac nao?
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Ai hay cai gi quan tam dén két qua hé thong cho lai?

Sau khi c6 tac nhan, hay tra 161 cac cau hoi sau day dé tim ra cac UC:

tac nhan yéu cau hé thong thyc hién chirc ning gi?
Téc nhan can doc, tao 1ap, bai bo, luu trit, sua ddi cac thong tin nao trong hé théng?

C6 can thong bao cho tac nhan vé sy kién xay ra trong hé théng? ¢é can tic nhan thong bao
cai gi do cho h¢ thong?

Hé théng can vao / ra nao? Vao / ra di dén dau hay tir dau?

Sau khi tim dugc UC thi phai gan tén cho ching. Pat tén UC theo khai niém tac nghiép

(khong str dung khai niém chuyén mon, ky thuat), str dung dong tur, cau ngan. UC doc 1ap véi cai
dat (doc 1ap voi ngdn ngir lap trinh), n6 co thé dugc mo ta bang ngdn ngir lap trinh Java, C++,
van ban trén gidy hay bang cong cu phan mém nao d6 (Rational Rose, Microsoft Modeler). Mo ta
UC bao gém cac phan tir sau day:

Khoi dau UC - su kién khoi dong UC. N6 phai duoc md ta rd rang, thi du, “UC bdt dau khi
Xxay ra”.

Két thic UC — sy kién, ding UC. N6 phdi dugc nhan dién va lam tai li€u rd rang, thi dy,
“Khi Y xay ra thi UC ket thuc”.

Tuong tac gitta UC va tac nhan — mo ta rd rang cai bén trong hé théng va cai bén ngoai hé
théng.

Trao d6i thong tin — twong ng véi cic tham sb cua tuong tac giita hé thong va tac nhén.
nén mo ta theo phong cach khong phai phan mém, thi du, “Ngwoi s dung lam viéc voi hé
thong va nhap tén, mdat khauv”.

Nién dai va ngudn gdc cua thong tin — mo ta khi nao hé thong doi hoi thong tin bén trong va
bén ngoai, khi nao hé thong luu trir ching.

Lip hanh vi trong UC — ¢6 thé duoc mo ta bang ma gia (pseudo — code).
Tinh thé phy - phai dugc biéu dién theo cach théng nhat gitra cac UC.

Modi mot hé théng thuong c6 khoang tir 20-50 UC. M&di UC céan phai biéu dién tron ven mot

giao dich giita nguoi sir dung va hé théng dé cho lai két qua nao d6. Sau khi xac dinh xong UC
cho h¢ thong thi phai kiém tra xem li€u ching da dugc phat hién hét chua. Cong viéc nay duogc
thuc hién bang cach tra 101 cac cau hoi sau day:

Mbi yéu cau chirc ning & trong it nhat mot UC? Néu yéu cau chic niang khong o trong UC
nao thi nd s€ khong duoc cai dat sau nay.

Di xem xét moi tic nhan tuong tic v6i hé théng?

Téc nhan cung cdp cho hé thong théng tin nao?

Tac nhan nhan thong tin ndo tir hé théng?

D3i nhén biét moi hé thong bén ngoai ma hé thong nay tuong tac?
Thong tin nao hé thong bén ngoai nhan va giri cho hé théng nay?
Céc UC vira nhan ra tir hé thong c6 dic trung chinh nhu sau:

UC lu6n duogc tac nhan kich hoat, tac nhan ra Iénh truc tiép hay gian tiép hé théng thuc hién
UC. UC noi voéi tac nhan bang quan hé két hop giao tiép.
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e UC cung cip gia trj trd lai cho tac nhan; gia tri 1a cai gi 46 ma tac nhan mudn nhan duoc tir
UC.

e UC la hoan chinh, n6 dugc mé ta de‘iy dua, khong chia UC thanh cdc UC nho hon.
3.1.4 - Ludng sw kién trong UC

Nhu trinh bay trén day, UC bat dau mo ta cai he théng s€ lam (khong chi ra né s€ lam nhu thé
nao). Nhung khi xay dung hé thong ta can mo no ta chi tiét hon, cac chi tiét nay (hanh vi cia UC)
duogc viét trong tai liéu van ban ludng sy kién (flow of events) dé d& hiéu. muc dich cua ludng sy
kién la 1am tai liéu luong logic di qua cac UC. Tai liéu luong sy kién mo ta chi tiét nguoi st dung
s€ lam gi va hé thong s& lam gi. Tuy la chi tiét nhung luong su kién van doc 1ap ngon ngtr. Thi
du, ¢ day khong de cap. dén loai ngon ngir lap trinh cu thé nao s& sir dung de cai dat. Moi UC co
nhiéu ludng su kién (ludng chinh, ludng phu); khong thé thé hién moi chi tiét ciia UC trong mot
luéng su kién.

Kich ban (scenario) chi ra ludng su kién trong mot thé hién (instance) cu thé cua UC (hinh
3.4). n6 1a trinh ty hanh dong cu thé dé mo ta hanh vi. Kich ban di xuyén suét UC theo nhanh
chinh hay cdc nhanh phu hodac nhanh dic bi¢t cua duong di. Kich ban la mot thé hién ctia UC,
tuong tyu dbi twong 1a thé hién cua 16p, né cho biét cach sir dung cua hé théng. khach hang hiéu hé
thong phtre tap thong qua tap kich ban mé ta hanh vi cua no6. Thi dy, trong mot hé thong c6 UC
tuyen nhan vién. Chic nang tac nghiép nay co nhiéu bién thé: tuyen nhan vién méi, thuyén
chuyén nhan vién tu co quan khac, tuyén nhan vién nudc ngoai. Mdi bién thé biéu dién trinh ty
khac nhau, mdi trinh tu d6 1a kich ban.

Kich ban 1 Kich ban 2

Kich ban 3

Hinh 3.4 Kich ban trong UC

3.1.4.1 - Lam tai lidu luong sw kién

Thong thuong tai liéu ludng sy kién bao gdm: mo ta vin tat UC; tién diéu kién; ludng su kién
chinhl; ludng sy kién r& nhanh va hau diéu kién UC. Chung s€ dugc xem xét ky ludng hon nhu
duoi day.

M5 ta. Mbi UC can c6 md ta ngan gon 1a n6 s& lam gi. Thi du, UC chuyén tién ciia hé thong
ATM s& c6 mo td nhu sau: UC chuyén tién cho phép khach hang hay nhén vién nha bang chuyén
s0 tién tur tai khodn nay sang tai khoan khac.

Mo ta UC phai ngan gon nhung phai diy du vé loai nguoi sir dung sé sir dung UC va két qua
cuoi cung ma UC cho lai. cac dinh nghia UC nay sé€ gitp toan b doi ngili cia du an thay rd tai
sao du an lai c6 UC nay va UC nay dinh lam céi gi.

Tién diéu kién (Pe —conditions). Tién diéu kién cua mot UC liét ké cac diéu kién can dugc
thuc hi¢én trude khi UC khoi dong. khong phai UC nao cling c6 tien dieéu kién. Thi dy, tién di€u
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kién ¢6 thé 1a UC nao d6 duoc thuc hién truée UC ndy hay tién diéu kién 1a nguoi sir dung phai
c6 quyén xam nhép dé thuc hién UC nay.

Luong su kién chinh va ludng ré nhanh. Moi chi tiét cia UC duoc md ta trong cac ludng su
kién chinh va ludng r& nhanh. N6 mé ta timg budc cai gi s€ xdy ra dé thyuc hién céc chirc nang ctia
UC. Ludng su kién tap trung vao cai hé thong s& 1am chir khong tip trung vao nd 1am nhu thé
nao, va dugc mo ta tir goc nhin cua nguoi sir dung. Ludng su kién chinh va ludng ré nhanh bao
gom:

UC khoi dong nhu thé nao

Céc duong di xuyén qua cac UC

Ludng chinh thong qua UC

Ludng 1& nhanh théng qua UC

Céc luong 161

UC két thuc thé nao.

Khi lam tai liéu ludng su kién co thé st dung cac hinh thirc khac nhau nhu mé ta bang van
ban, biéu d6 ludng (flow chart)... bang cach nao di nita thi luong su kién phai phu hop vdi yéu
cau hé thong. khach hang c6 tai liéu nay dé khang dinh tinh chinh xac cai ma ho mong doi.

Sau day 1a thi du lam tai li¢u luéng su kién cua UC rt tién trong hé théng rat tién tu dong.

Luéng chinh

1.

A

v =

10.
11.
12.
13.
14.

UC bit dau khi khach hang dat thé vao may ATM
ATM hién thi thong bao va chd khach hang s cin cude ca nhan (PIN)
Khéch hang nhap PIN
ATM khing dinh PIN c6 hop 16? Néu PIN khong hop 18 thi thuc hién ludng Al
ATM hién thi cac Iwa chon
a. Gt tién vao tai khoan
b. Rit tién
c. Chuyén tién sang tai khoan khac
Khach hang chon Ruit tién
ATM hién thi ciu hoi s tién s& rat
Khach hang nhap s tién mudn rat 1an nay.

ATM xac dinh s du con du? Néu khong du thyc hién ludng A2. Néu phét hién 15i khi
kiém tra s6 du thi thuc hi¢n ludng E1

ATM trir s tién trong tai khoan ctia khach hang
ATM chuyén tién cho khach hang

ATM in bién nhan

ATM tra lai thé tin dung

UC két thuc.

Ludng nhanh A1: sé can cudc ca nhan (PIN) khéng hop 1é

1.

ATM thong bédo can cudc ca nhan (PIN) khong hop 1€
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2. ATM tra lai thé tin dung

3. Két thic UC.

Ludng nhdanh A2: khéng di tién trong tdi khodn dé rit

1. ATM théng bao khong du tién

2. ATM tra lai thé tin dung

3. Két thic UC.

Luodng E1: 16i xdy ra khi kiém tra sé duw khéng di

1. ATM théong béo 16i

2. ATM ghi thong bao nay vao tép chia 16i (error log)

3. ATM trd lai thé tin dung

4. Két thiic UC

Hau diéu ki¢n (post—conditions). Hau diéu kién 1a diéu kién dugc thuc hién ngay sau khi két
thic UC. N6 mo ta trang théai h¢ thong hay tdc nhan sau khi hoan thanh UC. Thi dy, phai dat co

bao hi¢u UC da hoan thanh. Tuong tu tién diéL} kiét}, hau diéu lgién c6 thé chira thong tin ra 1énh
UC khéc chay. khong phai moi UC trong hé thong déu cé hau diéu kién.

3.2 BIEU PO TRUONG HQP SU DUNG

Mo hinh UC trong UML duogc mé ta bang mot hay nhiéu biéu do UC. Cac biéu d6 UC la
cong cu manh dé thu thap yéu cau hé thdng. ching hién thi cac UC, lam dé dang céac giao tiép
gilta cac phan tich vién h¢ thong, nguoi sir dung va gitra phan tich vién hé thong voi khach hang.
Biéu d6 UC chi ra quan h¢ gitra cac UC va tac nhan. thong thuong phai tao ra vai biéu @6 UC cho
mot hé thong. biéu dd muc cao, Rational Rose goi n6 la bleu d6 chinh (Main), chi ra goi hay
nhém UC. Céc biéu d6 khac chi ra tap cac UC va tac nhan. sé lwong biéu do UC trong mot dy an
1a tiy y (tot nhét 1a khoang 50 cho du an twong d6i 16n). s lugng biéu d6 dam bao day du thong
tin, nhung ciing khong qua nhiéu vi s& dan t6i rdi loan. muc dich chinh ctia biéu d6 UC 1a lam tai
liéu tdc nhan (moi thr bén ngoai pham vi hé théng) UC moi thtr bén trong pham vi hé théng) va
cac quan hé giira chiing. Mot vai diéu can chu ¥ khi tao 1ap UC nhu sau:

o Khong nén mo hinh hoa glao tlep tac nhan — tac nhan. theo nhu dinh nghia thi tdc nhan nam
ngoai hé théng, do vay giao tlep gilta cac tac nhan ciing nam ngoai pham vi h¢ thong dang
xdy dung. Chi nén sir dung biéu dd ludng cong viéc (workflow) dé khao sat quan hé nay.

e Khong hinh thanh quan hé tryc tiép giita hai UC, trir truong hop ching c¢6 quan hé sir dung
(Uses) hay quan hé¢ mo rong (extends). Biéu d6 UC cho bi€t c6 nhimg UC nao trong hé
thong nhung khong cho biét trat tu thuc hién cac UC. Biéu d6 hoat dong s€ cho biét trat tu
nay.

e Mbdi UC phai duoc tac nhan khdi dong, trir truong hop dit biét khi UC c6 quan hé sir dung
hay mé rong

° C‘SDL dugc xem nhu mot 16p dudi 'EOéln bo biéu dd UC. C6 thé nhép dir liéu vao CSDL
bang mot UC va st dung UC khéac dé xam nhédp ching. Khong hinh thanh ludng thong tin
gitra cac UC.
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Rut tien AN
KhachHang :‘/ \
N

Xac thuc khach hang

Hinh 3.5 Cac UC trueu tuwong

M6t UC khong duge tac nhan khoi dong thi goi 1a UC triru tugng. UC triru tugng cung cap
mot s6 chirc nang cho UC khac st dyng. Ching la nhimg UC tham gia vao quan h¢ Uses hay
extends. Hinh 3.5 1a thi du phan bi€u do c6 st dung UC triru tugng.

Tac nhan ma khong c6 hién thuc (isntance) thi goi 1a tdc nhan triru tuong. Thi du cia tac nhan
triru tugng nhu sau: chia nhan vién lam viéc trong mot co quan thanh ba nhom. Bao gom nhan
vién huong luong thang, nhin vién hudng luong theo gid va nhan vién hop dong. Ba loai nhan
vién nay duoc xem nhu cdc tac nhan trong hé théng quan 1y nhan sy. nhu vay, trong co quan
khong c6 ai dugc goi 1a Nhdn vién ma phai 1la Nhan vién huong lwong thang, Nhan vién huong
lirong gio hay Nhdn vién hop dong. Tuy nhién ta van cé thé tao ra tac nhan Nhdn vién mang cac
tinh chat chung cta ba loai nhan vién noi trén. Nhung khéng c6 hién thuc nao cho tac nhan nhan
vién, vay no 1a tadc nhan triru tugng. hinh 3.6 mo6 ta tac nhan triru tugng va cac quan hé cuia né voi
cac tac nhan

NhanVien
A
) /T\ )
\/ \/ \/
NhanVienHuongLuongTheoGio NhanVienHuongLuongTheoThang NhanVienHopDong

hinh 3.6 Tac nhan troeu twong

Céc kiéu quan hé gitra UC va tac nhan trong UML bao gém quan hé giao tiép, quan hé sir
dung (Uses) quan h¢ mo rdng (extends) va quan hé tong quat hoa (generallization) tac nhan.
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Quan hé giao tiép. trong UML. Quan h¢ duoc thé hién bang mii tén. Thi du hinh 3.7 mo ta
tac nhan Khdch hang cé quan h¢ véi hé thong dé chay chiic nang Ruf tién. Hinh nay con cho thay
UC Rut tién kich hoat tdc nhan H¢ thong thanh toan.

Quan hé st dung (Uses). Trong phién ban UML 1.3, quan h¢ Uses dugc goi la quan hé gop
(include). Quan hé Uses cho phép mot UC st dung chirc nang cua UC khac. Quan hé nay thuong
duogc st dung dé m6 hinh hoa mot vai churc nang su dung lai, dung chung cho hai hay nhiéu UC.
Trong thi du may rut tién ty dong ATM, hai UC Ruit tién va Giki tién vao ngdn hang can xac dinh
khach hang va sé can cwée cd nhdan (PIN) trude khi thuc hién giao dich. Do vdy chirc ning xac
nhan nay c6 thé dit trong mot UC riéng, goi 1a Xdc nhdn khdch hang. Vao bat ky thoi diém nao,
UC nao can xac dinh khach hang thi sir dung UC nay.

KhachHang Rut tien HeThongThanhToan

Hinh 3.7 Quan hé giao tiép

Trong UML quan hé Uses dugc mo ta bang miii tén va tir <<includes>> nhu trén hinh 3.8.
trén hinh vé& nay, hai UC Ruit tién va Giri tién vao sir dung chirc nang trong UC Xdc nhdn khach
hang. UC Xdc nhdn khdach hang 13 UC triru tuong . Con cac UC Ruit tien va Giri tién vao 13 céc
UC cu thé. Céc hinh chir nhat gip goc 1a cac chu thich ciia biéu d6

UC truu
tuong

<<includes>>

UC cu the i O
\\\\\ <<inc|udy>>\/xac thuc khach hang
—
O

Gui tien vao

Hinh 3.8 Quan hé include

Quan hé mé rong (extends). Quan h¢ mo rong cho phép UC mo rong tuy y chirc nang do
UC khéc cap. né chi ra rang trong mot diéu kién nao d6 mot UC duoc mé rong bang UC khac
(mé rong 1a gdp vai hanh vi cia UC tong quat hon dé st dung lai). n6 twong ty nhu quan hé Uses
& chd ca hai quan hé déu tach phan chtrc nang chung ra moét UC méi, d6 1a UC triru tuong. Trong
UML, quan h¢ m¢ rong dugc vé bé‘mg mui tén va co tir <<extends>> nhu trén hinh 3.9.
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Thi du trén hinh 3.9 mé ta UC Ruit tién d6i khi sir dung chirc ning trong UC Ruit tién nhanh.
Chi va chi khi khach hang chon thudc tinh rit nhanh danh cho rut sb tién khong 16n (thi du khong
rat qua 100.000d) thi UC nay méi chay. N6 c6 thé bo qua mot sd thao tac it quan trong. UC Ruit
nhanh cung cap chirc ning mé rong. N6 1a UC triru tugng con Ruit tién 1a UC cu thé.

Quan hé tong quat hoa (generalization) tac nhan. Quan hé tong quat hoa tac nhan

UC cu the UC truu
tuong

- <<extend>> ——
< p

N
Rut tien Rut nhanh

Hinh 3.9 Quan hé mo rong

duoc st dung dé chi ra mot vai tac nhan c6 mot sb cai chung. Thi du hé théng c6 hai loai khach
hang, khach hang c4 nhan va khach hang tap thé. Biéu d0 trén hinh 3.10 mé ta hai loai khach
hang nay. Khach hang c4 nhan va tp thé 13 tac nhan cu thé. ta ¢ thé dinh nghia loai tac nhan
tong quat (Khdch hang) va dac biét hoa ching nhd quan hé tong quét hoa (dé co tac nhan Khdch
hang cd nhdn va Khdch hang tdp thé). Tac nhan Khdch hang 13 tic nhan triru tuong. ta c6 thé tiép
tuc chia nho, thi du chia Khdch hang tdp thé thanh cac Céng ty tu nhdn va Té chike chinh phii...

dé xay dung quan hé tong quat hoa.
()
N Tac nhan
I truu tuong

KhachHang
B R
C) Tac nhan cu J
o m X
KhachHangTapThe KhachHangCaNhan

Hinh 3.10 Quan hé tong qudt héa tac nhdn
Khong nhét thiét lac nao ciing tao ra nhiing kiéu quan hé nhu trinh bay trén day. Néu khach
hang la tap thé tac dong vai UC ma khach hang ca nhan khong tac dong thi nén co tong quat hoa
tac nhan. Néu cd hai sir dung cung UC thi khong can tong quat hoa tac nhan. thi du biéu d6 UC
cua hé thong ATM da dugc mo ta trén hinh 2.16 cua chuong 2.
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3.3 THUC HANH
3.3.1 - Sir dung Rational Rose.

Khoi dong phan mém Rational Rose 2000.

%> Rational Rose - (untitled)

Fil=  Wiew Help
EE g vdEnE =B B e
@ [untltled]

I:l Com Package
N Dep lze Zase
[e@ Mod  Delete
Ackar
Fenarme
Class
Inits * IUse Case Diagram
Drata Modeler » Class Diagram

Collaborakion Diagram
Sequence Diagram
Skatechart Diagram
Ackivity Diagram

File
LIRL

Hinh 3.11 B6 sung UC mdi

3.3.1.1 - Tao lip biéu d6 trwong hop sir dung (UC)

Trong Rose cac biéu d6 UC duoc tao 1ap trong khung nhin USE case. Rose cung cap biéu do
UC mic dinh ¢6 tén Main. S6 luong biéu dd UC c¢6 thé duoc tao 1a tiy y. Dé xam nhap vao biéu
dd Main USE case ta 1am nhu sau (hinh 3.11):

1. Nhan chudt vao ddu + canh USE Case View trong Browser dé m& chung.
2. Nhin thdy duoc biéu 46 Main USE Case.

3. Nhip dip trong Main diagram dé mé ching

Tao lap biéu d6 USE case m&i:

1. Nhén phim phai trong g6i USE Case View trong Browser

2. Chon New > USE Case Diagram tir thuc don

3. bat tén cho biéu dd méi.

4. Nhép dap trén tén cta biéu d6 méi dé mé ching.

Str dung cac phim trén thanh cong cu dé€ bd sung cac phan tir biéu d6 vao biéu d6 UC mai.
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3.3.1.2 - Bdi bé biéu do UC

C6 thé bdi bo bicu do UC trong Browser, mdt khi biéu d UC bj xda thi khong thé ldy lai nd.
Trinh ty x6a biéu d6 UC nhu sau:

1. Nhan phim phai trén biéu d6 UC trong Browser

2.

Chon Delete tir thuc don.

3.3.1.3 - Bé sung UC

C6 hai cach bd sung USE Case vao mé hinh: bd sung UC vao biéu dd USE case tich cuc hay
bo sung truc ti€p USE case mdi vao Browser. Bo sung USE case mai vao biéu do USE case dugc
thuc hién nhu sau

1.

™

3.
4,

Chon phim USE case trén thanh cong cu.

Nhén bét ky dau trén biéu do Use case. Use case méi co tén 1a New USE Case.
Nhép tén cho USE case méi.

Use case moi ty dong cap nhat vao cura s6 BROWSER, duéi khung nhin UC.

B6 sung USE case ton tai trong md hinh vao biéu d6 USE case:

I.

Di USE case tir BROWSER vao biéu d¢6 USE case dang mé

B6 sung USE case vao BROWSER dugc thyc hién nhu sau:

Nhan phim chudt phai trén goi khung nhin Use case trong Browser

2.
3. Use case m&i s& xuat hién trong BROWSER

4,

5. Pé gan USE case vao biéu d6, di USE case moi tir BROWSER vao biéu db.

Chon New> USE Case

bat tén cho USE case mdi

3.3.1.4 - Bdi bo USE case

C6 kha ning bai bo UC trong mot biéu do hay trong toan bg céc bicu do cua md hinh. Viéce bo
UC khéi biéu do UC nhu sau:

1.
2.
3.

Chon USE case trong biéu db
Nhan phim Delete

Use case da chon s& bién mat khoi biéu d6 USE case nhung n6 con trong BROWSER va
trong céc biéu do khac

Vi¢e bai bé USE case trong toan b mé hinh duogc thuc hi¢n nhu sau:

1.

Chon USE case trong biéu do

2. Chon Edit> Delete from Model hay nhan cac phim Ctr/+D
3. Use case vira chon bi loai bo trong toan b mé hinh va BROWSER.
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3.3.1.5 - Ddc ta USE case

Rose cho kha ning dic ta chi tiét timg USE case, cho kha niang lam tai liéu thudc tinh nhu
tén, murc uu tién, stereotype cia USE case.

Mo dac ta Use case theo cac budc sau:

1. Nhén phim chudt phai trén Use case biéu d6 Use case
2. Chon thyc don Open Specification.

Hoac

1. Nhan phim chudt phai trén Use case trong Browser

2. Chon thyc don Open Specification.

3.3.1.6 - Dat tén USE case

Mdi Use case trong mo hinh can cé tén duy nhét, doc lap véi cai dat. Thong thudng sir dung
dong tir hay céc cau ngan lam tén UC, dat tén Use case nhu sau:

1. Chon Use case trong Browser hay trong biéu d6 Use case
2. Nhap tén Use case.

BO sung tai liéu cho Use case:

1. Chon Use case trong Browser

2. Nhap mo ta Use case trong ctra s0 tai licu.

3.3.1.7 - Quan sat thanh vién cua USE case

Rose cho kha ning liét ké toan bd cac 16p va thao tac trong mot UC cu thé. Chirc ning nay
cho ta dé theo ddi su anh hudng dén cac 16p khi thay doi yéu cau.

Dé xem cac 16p va thao tac tham gia trong Use case, ta lam nhu sau:
1. Chon Use case trong biéu d6 Use case
2. Chon Report> Show Participants trong UC

3. Cua s6 Participants s& hién thi

3.3.1.8 - Gan Stereotype cho Use case

Trong UML, sur dung stereotype dé phan nhom céc thanh phan mé hinh. Thi dy, ta c¢6 hai Use
case A va Use case B. Ta c6 thé tao ra hai stereotype cho Use case A va B. Stereotype khong
duoc su dung thuong xuyén cho Use case, nd thuong st dung cho 16p hay cho quan hé

Gan stereotype cho Use case nhu sau:

1. Nhén phim chudt phai trén Use case trong Browser hay trong biéu ¢6 UC
2. Chon Open Specification

3. Nhap stereotype trong vung stereotype.
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3.3.1.9 - Gan mwc wu tién cho Use case

Co thé gan muc uu tién cho Use case dé biét trat tw 1am viéc voi cac Use case. Gan mirc wu
tién thong qua Open Specification tuong tu nhu trudong hop trén.

3.3.1.10 - Tao ldp USE case trivu twong

Use case triru tuong 1a Use case khong duoc kich hoat tryc tiép tir tac nhan. N6 cung cip
thém mot s chire ndng dé€ Use case khac str dung. tao Use case triru tuong nhu sau:

1. Tao Use case trong Browser hay biéu do Use case

2. Nhén phim chudt phai trén biéu dd Use case hay trong Browser
3. Chon Open Specification

4. Danh dau hop Abstract

3.3.1.11 - Gin tép vio UC

Sau khi chon thyc don dic ta UC (Open Specification), ta c6 thé quan sat cac biéu d6 dinh
nghia trong UC, cac quan h¢ gitra cac UC va gitta UC voi tac nhan. dong thoi, bang Files trong
ctra O nay con cho kha nang gan tép vao UC. Néi dung tép co thé 1a tai liéu vé ludng su kién cho
UC, déc ta cac yéu cau, cac kich ban... Gan tép vao UC theo cac budc sau:

Nhan phim chudt phai vao ving tring ciia Files tab
Chon thuc don Insert File dé xen tép
Str dung hop thoai Open dé tim tén tép s& gan

el

Chon Open dé gan tép vao UC.

3.3.1.12 - Bé sung tic nhén

Twong ty nhu Use case, co thé bd sung tic nhan vao biéu dd UC hay tryc tiép vao browser.
Mot tac nhan trong browser c6 thé dugc bo sung vao mot hay nhiéu biéu dé UC.

Trinh ty bo sung tic nhan vao biéu d6 UC nhu sau:
1. Chon phim Acfor trén thanh cong cu
2. Nhén bat ky dau trong biéu dd UC. T4c nhan m&i s& duoc gan tén mac dinh 1a NewClass

3. Nhap tén cho tdc nhan mdi, noé dugc tu dong gan vao browser.

3.3.1.13 - Huy bo tac nhan

Tuong ty nhu Use case, néu mudn huy bo tac nhan khoi biéu dd UC thi chon ching réi nhan
phim Delete. Néu muon loai bd tac nhan khoi mo hinh thi nhan phim Ctr/+D sau khi da chon n6.

3.3.1.14 - Dic td tac nhdn

Tuong ty nhu Use case, tdc nhan cling c6 ctra sO dac ta dé dat tén, stereotype, s6 yéu to
(cardinality) va cac chi tiét khac
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Sau khi nhan phim phai chudt trén tic nhan trong biéu do UC hay browser ta c6 thé chon thuc
don Open Specification dé gan tén, stereotype... cho tdc nhan cach lam nay tuong tu nhu gan dac
ta cho UC vira mo ta trén.

3.3.1.15 - Dat sé yéu to (cardinality) tic nhén

S6 yéu tb chi ra tong sd hién thuc (instance) cia tac nhan. thi du sé yéu té duge st dung dé
the hién nhi€u nguoi 1a khach hang, mdt ngudi lam quan tri

S6 yéu to Y nghia

n (mic dinh)  Nhiéu

0..0 Zero

0..1 0 hay 1
0..nhiéu 0 hay nhiéu
1..1 chi mot

I.n mot hay nhiéu

Nhap sb yéu td trong Detail tab sau khi chon thuc don Open Specification.

3.3.1.16 - Tao ldp tac nhan trivu tuong

Tao tac nhan triru tuong 1a tac nhan khong c6 hién thyuc (instance), sb yéu té ciia nd bang 0.
tac nhan triru tugng dugc tao 1ap nhu sau:

I.

A

Tao tac nhan trong Browser hay biéu 6 UC
Nhan phim phai chudt trén tac nhan

Chon thuc don Open Specification

Chon Detail tab

Panh diu hop thoai Abstract

3.3.1.17 - Cdc quan hé trong biéu do

B6 sung quan h¢ uses vao biéu d6 UC theo cac budc sau

AN A

Chon phim Generalization trén thanh cong cu

Néi UC cuy thé d¢é UC triru tuong

Nhan phim phai chudt trén duong quan hé, chon thuc don Open Specification
Trong ctra sO Stereotype: nhap uses

Mé cira s6 UC specification ctia UC triru tuong

Danh dau vao hop thoai Abstract

Bii bo quan h¢ uses trong biéu d6 UC theo cac budc sau:
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1. Chon quan hé trén biéu d6 UC
2. Chon Edit> Delete from Modell hay nhan phim Ctrl+D.

Viéc bd sung va bai bo quan hé extends trong biéu d6 UC duoc thuc hién tuong tu nhu bod
sung hay bai bo quan hé uses nhu vira mo ta trén day.

Bo sung quan hé khai quét hoa tac nhan (actor generalization) nhu sau:
Chon quan hé trén biéu d6 UC

Chon phim Generalization trén thanh cong cu

V& tir tac nhan cu thé sang tac nhan triru tugng

M6 ctra s6 dic ta tac nhan cia tic nhan triu tuong

Chon Detail tab

Déanh dau Abstract.

Quan h¢ khai quat hoa tac nhan dugc huy bo bang cach nhan phim Ctri+D sau khi di chon
quan h¢ trén biéu do6 UC

AN A I O

3.3.1.18 - Lam viéc voi ghi chu (notes)

Khi tao biéu db, nén gan ghi chi vao UC hay tac nhan. thi du ghi cht 1am rd tai sao tac nhan
lai twong tac voi UC, tai sao UC lai c6 quan hé uses hay extends, tai sao UC hay tadc nhan nay lai
ké thira tir UC hay tac nhan khéc. Rational Rose c6 cong cu (phim trén thanh cong cu) dé lam
viéc ndy. B6 sung ghi chii vao biéu d6 nhu sau:

1. Chon phim Note trén thanh cong cu

2. Nhin chudt vao noi mudn dit ghi chu trén biéu dd

3. Nhap van ban cho no.

Gan ghi chii vao phan tir mé hinh sau:

1. Chon phim Anchor Note to Item trén thanh cong cu

2. Di tir ghi cht dén tac nhan lién quan. Rose s& v& dudng nét dut giita chiing
Bai bo ghi cha be‘ing cach thuc hién cac budc sau:

1. Chon ghi cht hay hop van ban trong biéu dd

2. Nhan phim Delete trén ban phim.

3.3.1.19 - Lam viéc voi goi (packages)

Khi hién thi, dic ta, xdy dung va lam tai liéu hé thong 16n thi phai quan 1y sé lwong rat 16n
cac phan tir mé hinh. Do vy phai c6 co ché t6 chuc chung lai thanh goi. Trong UML, géi 1a co
ché da nang dé td chuc cac phén tor md hinh vao nhom. Céc tdc nhan, UC, 16p, thanh phén déu co
thé nhom trong goi. Trong khung nhin UC ta c6 thé nhom UC va tac nhan vao géi. Cac phan tir
c6 ngit nghia gan nhau thi dugc nhém vao cling goi.

BO sung g6i vao md hinh trong Rose 2000 nhu sau:
1. Nhén phim phai chuét trén khung nhin UC trong browser
2. Chon New> Package
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3. Nhép tén cta goi madi
Got trong biéu @6 UC bi hity bé bang cach nhin cac phim Ctri+D sau khi n6 déa dugc chon,
hodc nhan phim phai chudt trén goi dinh huy bo trong browser 161 chon thuc don Delete.

3.3.2 - Thi du: hé théng ban hang

3.3.2.1 - Vin dé can gidi quyét

Thi dy nay lién quan t6i xay dung hé thong theo ddi ban hang. M6 ta cong viée ciia nguoi sir
dung hé thong nhu sau (hinh 3.13):

Khi nhan dugc dién thoai dat hang, ho sé dién vao mau yéu cdu mua hang (form). Sau d6 guri
yéu ciu ndy t6i thi kho. Thi kho s& dién cac mat hang vao héa don mua hang (order) va chuan bi
chuyén hang dén khach hang. Mot ban sao don hang s& dugc giri cho ké toan. Ké toan s& nhap
vao hé thong ké toan dé trong bao gia.

Tir md ta cong viée ban hang nhu trén, ta c6 thé xac dinh rang hé thong can cho kha ning
nhap cac don dit hang méi (Enter New Order), stra d6i don dit hang co san (Modify Existing
Order), dién don hang (Fill Order), trong bao cio kiém ké kho (Print Inventory Report) va nhap
hang vao kho (Restock Inventory). Khi bd sung don hang moi, hé théng can thong bao cho hé
thong ké toan (Accounting System) dé trong bao gia. Néu hét mit hang nao d6 trong kho, h¢
thong s€ tu ch01 (Backorder) ban mit hang nay. Hinh 3.14 1a biéu dd két qua, nd dugc xay dung
bang phan mém cong cu Rational Rose 2000 theo nhing budc mé ta dudi day.

oy |

Pat mua han =
imating

* s
CIE

I Chuyén hang i i

Hinh 3.13 Tién trinh mua bdn hang

"

3.3.2.2 - Xay dung biéu do Use case

Tao lap biéu d6 UC cho hé thong xii Iy don hang:
1. Nhén dap chudt trén biéu d6 Main Use Case trong browser dé vé nd
2. St dung phim UC dé v& UC méi
3. Nhép tén cho UC: Enter New Order
4. Lap lai dé v& UC khéc nhu sau
a. Modify Existing Order
b. Print Inventory Report
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c. Restock Inventory
d. Fill Order
e. Backorder Item
5. St dung phim Actor dé vé& tac nhan

6. Dat tén tdc nhan mai la Salesperson.

///‘7(%/%

- Enter new order
—~ AccountingSystem

=
Saleperson Q

Modify existing order

i\\ Print inventory report
\\
T

—

N
WarehouseManager Q

Restock inventory

E/\/ >< <<extends>> >

Fill order Backorder item

WarehouseClerk

Hinh 3.14 Biéu do UC ciia hé thong bdan hang

7. Lap lai dé vé cac tac nhan sau

a. Warehourse Manager

b. Warehourse Clerk

c. Accounnting System
Panh dau UC triru twong
8. Nhan phim phai chudt trén UC Backorder Item trong biéu ¢6 UC
9. Chon thuc don Open Specification
10. Danh dau hop thoai Abstract
B6 sung quan hé

1. St dung phim Unidirectional Associaton trén thanh cong cu dé v& quan hé giira
Salesperson v&i Enter New Order
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2. Lap lai cho cac quan hé con lai

B0 sung quan h¢ extends

1. Sir dung phim Generalization trén thanh cong cu dé vé vao bicu dd
2. Nhén phim phai chudt trén quan hé vira vé
3. Chon thuc don Open Specification

4. Nhap tur € trong hop danh sach Stereotype
B6 sung mé ta UC
1. Chon UC Enter New Order trong browser

2. Nhap md ta vao ctra s tai liéu. thi du, mo ta c6 thé 1a: truong hop sir dung nay cho nguoi
st dung kha nang b6 sung don hang méi vao hé thong

3. Tuong ty, nhap mo ta vao céac cua s6 tai liéu cho cac UC khac
B0 sung mé ta tac nhin
1. Chon tac nhan Salesperson

2. Nhép mo ta vao cura s6 tai li€u. thi du, mo ta c6 thé 1a: Nhdan vién ban hang la nguoi thuc
hién nhiém vu buon ban san pham.

3. Tuong ty, bd sung md ta cho cac tac nhan khac.
Gin tép vao UC

1. Gan tép mb ta ludng sy kién vao UC Enter New Order. Tru6c khi gan phai tao tép van
ban mo ta ludng su kién. Thi duy, tao t¢p OrderFlow.doc véi mo ta nhu sau:

Nhan vién ban hang chon thuc don Create New Order dé thuc hién
b. Hé thdng hién thi mau khai Order Detail
c. Nhan vién ban hang nhap s6 don hang, tén khach hang va cac mit hang ma khach
yéu cau
Nhan vién ban hang luu lai don hang
d. Hé thdng tao ra don hang méi va luu né vao co s dit liéu
Nhan phim phai chudt trén UC Enter New Order
Chon thuc don Open Specification
Chon bang Files

A

Chon tén tép dé gin vao UC (nhan phim phai vao vung Filename)
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CHUGNG 4
MO HINH HOA
TUONG TAC POI TUQNG

Chuong nay trinh bay vé mé hinh héa quan hé giita cac dbi twong trong hé thong. Hai loai
biéu do s€ dugc xem xét ¢ day, do6 1a biéu do trinh ty va bi€u d6 cong tac. Hai loai bi€u do nay
duoc goi mot tén chung, do6 1a biéu do tuong tac.

4.1 POI TUQNG VA TiM KIEM POI TUQNG

Déi tuong 1a cai dé goi thong tin va hanh vi. Thi du, hé thing ATM c6 cac ddi twong nhu man
hinh ATM, may doc thé, gidy bién nhén, tai khoan cua khach hang... Mdi ddi twong goi mot vai
thong tin va mot vai hanh vi. Thi du, ddi tugng Tai khodn cua ong A chira thong tin nhu s6 tai
khoan (1234), tén chu tai khoan (6ng A), s6 du tai khoan (20 triéu dong)... d6i tuong nay con
chira cac hanh vi nhu cong tién vao tai khoan khi ong A giri vao, trir tién trong tai khoan khi 6ng
A rit tién ra hay thong béo khi ong A rit qué sb tién trong tai khoan... Cac vung luu gitr thong
tin trong ddi tugng duogc goi 1a thude tinh (attribute). Gia tri cia thudc tinh thay ddi duoc (thi du
s6 tién trong tai khoan cua ong A c¢6 thé ting trong tuan t6i) nhung thudc tinh thi khong. Hanh vi
d6i twong dugc goi 1a thao tac (operation). Cac thao tac trong thi du nay thyc hién hiu chinh cén
d6i tai khoan khi giri hay rit tién.

Céch tot nhat dé tim ra ddi tuong 1a khao sat danh tir trong ludng su kién, hay tim trong tai
li¢u kich ban. Kich ban 1a phién ban cu thé cua luéng su kién. Thi duy, mdt luéng su kién cua UC
Rut tién. Mot kich ban cta né c6 thé 1a éng A rat 100.000d. Kich ban khac co thé 1a chi B rit
100.000d nhung chi ta nhap nham mat ma (PIN). Kich ban khac c6 thé 1a 6ng C rat 100.000d
nhung s6 du tai khoan cta 6ng ta chi 1a 90.000d. Thong thuong c6 nhiéu kich ban cho mét ludng
su kién. Mdi biéu db trinh tu hay biéu dd cong tac s€ mo td mot trong céac kich ban nay. Néu tim
ra danh tur trong kich ban thi mét trong s6 d6 co thé 1a tac nhan va mot s khac co thé 1a dbi
tugng hay thudc tinh cia dbi tugng. Khi xdy dung biéu dd twong tac thi danh tir cho biét cai nao
1a d6i tuong. Néu con do du rang d6 1a dbi tuong hay thudc tinh thi hay héi xem né ¢ hanh vi
hay khéng. Néu né chi c6 thudc tinh thi d6 c¢6 thé 1a thudc tinh, néu c¢6 hanh vi thi nd phai 1a ddi
twong. Khong nhét thiét moi dbi tuong la ¢ trong luéng su kién. Thi du mau bao céo (forms)
khong trong ludng su kién nhung no xuat hién trong biéu do dé tac nhan c6 thé nhép hay xem dir
lidu. Cac ddi tuong diéu khién ciing khong & trong ludng sy kién. Ddi twong diéu khién 1a ddi
tugng diéu khién trinh ty ludng xuyén qua UC.

Hon nira co rat nhidu khai niém trong khi phan tich s& dugc chuyén sang d6i twong khi thiét
ké. Mot s0 d6i tuong trong thiét ké duoc Gy quyén tir cic tac nhan hay khai niém triru tuong trong
linh vuc van dé. Thi du, trong hé thong quan ly thu vién, ta phai tach khai niém tén sach va chinh
quyén sach. Tén sach 13 triru trong khong twong tng voi ddi tugng nao trong thé gisi thuc.

4.2 BIEU PO TUONG TAC

Biéu d tuong tac (interaction diagram) duge str dung trong UML dé mo hinh hoa khia canh
dong cua hé thong (hé thdng dang chay). Biéu db tuwong tac chi ra mot tuong tac, bao gom tap doi
tuong, quan hé va cac thong diép trao do6i gilta chung. Biéu d6 nay chi ra tung budc cia mot
ludng diéu khién cu thé trong UC. UC Ruit tién trong hé thong rat tién tu dong ATM c6 nhiéu
luéng su kién. Do vay ta s€ co nhiéu biéu dd tuong tdc cho UC nay. UML c6 hai loai biéu dd
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tuong tac, d6 1a biéu d6 trinh tu va biéu d6 cong tac. Biéu do trinh tu theo trat ty thoi gian, biéu
d6 cong tac chi ra cing loai thong tin nhung c6 cach to chirc khac. Trong khi biéu do trinh ty tap
trung vao diéu khién thi biéu dd cong tac tap trung vao ludng dit liéu. Cac biéu dd nay déu lién
quan dén cac ddi tugng cai dat chic nang thyuc hién trong UC. Hai biéu dd nay dugc xiy dung
cho d6i twong 16p hay ca hai.

Khi xay dung biéu d6 tuong tac co nghia la ta gan trach nhiém cho d6i tuong. Thyc hién bd
sung thong di€p vao biéu dd c6 nghia 1 gan trach nhiém cho d6i twong nhan _thong diép. hay dam
bao rang phai gan trach nhiém phu hop cho d6i twong twong tmg. Trong phan 16n cac tmg dung,
dbi twong man hinh va d6i tuong mau bdo cdo thudng khong thuc hién tac nghiép nao. Chung chi
dugc sir dung dé nguoi dung nhép liéu va quan sat thong tin. Do vay, néu logic tic nghiép thay
doi s& khong anh huong gi dén giao dién hé théng va nguoc lai, thay doi giao dién s€ khong anh
hudng dé tac nghiép. Thi dy, néu can in bdo cdo vé can di tai khoan, ddi twong Tai khodn ciia
éng A khong co trach nhiém 1am viéc ndy, hdy gan trach nhiém cho ddi tugng khéac, né c6 kha
nang tim kiém trong moi tai khoan dé hinh thanh bao cao.

Ttr biéu d6 tuong tac, nguoi thiét ké va nguoi phat trién co thé xac dinh céac 16p sé xdy dung,
quan hé giita cac 19p, thao tac va trach nhiém cua mdi 16p. Biéu do tuong tic trd thanh nén tang
cho céc cong viéc con lai khi thiét ké. Biéu d6 trinh tu 1a trat tu theo thoi gian cua cac thong diép,
n6 c6 ich khi ai ¢6 mudn quan sat ludng logic trong kich ban. Biéu dd cong tac co ich khi ta
mudn quan sat giao tiép gitra cac dbi tuong. Tong quat thi biéu do twong tac chira cac thanh phan
sau day:

e Dbi tuong: biéu d6 twong tac sir dung tén ddi tugng, tén 16p hay ca hai.

e Lién két: lién két 13 hién thuc cua két hop.

e Thong di¢p: thong qua thong di€p 16p hay dbi tuong ¢ thé yéu cau 16p hay dbi tuong
khac thuc hién chirc ning cu thé. thi dy, form co thé yéu ciu chirc ning Report ty in.

e Chu thich (notes) va rang budc nhu moi biéu d6 khéc.
4.2.1 - Biéu d@b trinh ty

Biéu d6 trinh tu (sequence diagram) 1a biéu do twong tac theo trat ty thoi gian cua cac giao
t1ep bang thong diép gilra cac d6i tuong; biéu d6 duoc doc tir dinh xubng day. Mdi UC cé nhiéu
luong dit liéu. Mdi biéu d6 trinh tu biéu dién mot luong dir liéu.

TénDPbiTuong TénDPbiTuong : Lop : Lép <<Stereotype>>>
TénDoiTuong

Hinh 4.1 Biéu dién déi twong

Doc biéu d6 trinh tur bang cach quan sat cac ddi tuong va thong diép. Biéu dd trinh ty bao
gom cac phan tir dé biéu d6 ddi tuong, thong diép va thoi gian. Doi tuong trong biéu d6 duoc
biéu dién bang hinh chit nhéat, trong hinh chit nhat 1a tén cta né (hinh 4.1). béi tuong dugc vé
trong dinh biéu dd. Th tu cua cac ddi tuong trong biéu dd duogc td chirc sao cho biéu dd dugc
quan sat dé dang. Thoi gian dugc biéu dién bang duong gach gach theo phuong thang ding (goi
1a chu ky song — lifeline — cua d6i tuong), bat dau tir dinh va két thuc & day biéu do. Hinh chir
nhat hep doc theo chu ky sdng duoc goi 1a hoat dong. Hoat dong biéu do thoi gian thuc thi mot
hanh dong twong mg (hinh 4.2a). Chu y rang trong biéu do trinh tw do Rational Rose tao ra, doi
khi hinh chir nhét nay bi 4n 14 chi dé cho d& quan sat biéu db.
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Thong di¢p dugc v& bang miii tén dong di tir chu ky song cua dbi tuong nay dén chu ky séng
ctia doi tugng khac. Trén mui tén la thong diép. modi thong diép 1a bleu dién mot dbi tugng goi
ham cta dbi tuong khac. Khi dinh nghia thao tac cho 16p sau nay thi mdi thong diép sé tré thanh
thao tac. Mot ddi tugng con c6 thé gui thong diép dén chinh no. Cac thong diép nay goi 14 phan
than, no chi ra rang ddi tugng goi chinh thao tac ctia minh. Hinh 4.2b mili tén tap phan tir biéu do
co ban ciia biéu do trinh tu. Tuy réng biéu tuong tac nhan kich hoat biéu do trinh tu nhung no6
khong phai 1a phan tir ciia biéu dd loaiai nay [KALAO1]. Trong qua trinh tuong tac, dbi tuong
moi c6 thé duoc lap ‘hay d6i twong cii bj huy bo. Viée tao lap hay huy bo dbi tuong co thé duoc
biéu dd trong biéu d6 trinh tu (hinh 4.3). Trong thi du ndy, thong diép new tao lap d6i tuong 2 va
thong diép delete huy bo nd. Hinh 4.3 con cho thdy déap tmg do thong di€p cung cap voi tén
response, n6 ¢6 thé 1am tham sb cho thong diép khac. Trén biéu do trinh tu, dap ing duoc biéu
dién bai duong nét dirt va miii tén mo.

- /( >\ :Name1 :Name2
Ten doi tuong

I
|

v/
\/

Message1

Message2

< Message3d

Hinh 4.2 Thanh phan co ban ciia biéu do trinh tw
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Doi tuong 1

new() | Doituong 2
. Thong diep() >—
~_ Dapung
delete() Y

Hinh 4.3 Tao lap va bai bo doi tuwong

Doi tuong A Doi tuong B

b)

|
1: Thong die
Whlle X i U
|
End loop |
A
Doi tuong 1 Doi tuong 2
| -
I 1: Thong diep 1 L
F (condition=TRUE) THEN D =
| 2: Thong diep 2
ELSE U M
| T
|

Hinh 4.4 Scripts trong biéu do trinh tw

Trong khi Notes duoc sir dung dé cha thich cho dbi tugng thi Scripts dugc sir dung dé chu
thich cho thong diép. Chiing duoc dit tai phia trai ctia biéu d6 trinh tu, ngang voi muc thong diép
can chu thich. C6 thé sir dung Scripts dé mo ta cac logic diéu kién trong biéu d, thi dy lénh IF
hay trong vong 1ap while... Ma trinh khong dugc phat sinh cho Scrips nhung n6 cho nguoi phat
trién hé thong biét dugc logic can tuan thu. Thi du bd sung Scripts cho biéu do trinh ty dugc mo
ta trén hinh 4.4.
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Nam 1996, Buschman va cong sy dé nghi bd sung diéu kién vao thong diép theo ky phap
[condition] message(). Biéu dd trén hinh 4.5 st dung ky phap nay. Vao thoi gian d6, UML da
dua ra biéu d6 hoat dong (activity diagram) phi hop hon cho tha tuc da nhanh. Do vay, viéc st
dung diéu kién trong biéu dd trinh ty khong con dugc khuyén cdo nita [OEST00].

Doi tuong A Doi tuong B

1: *[X] Message

il

* Ky hieu lap
[1 Ky hieu dieu kien

Hinh 4.5 Théng diép cé diéu kién

Thong diép 1a phuong tién giao tiép giita cac d6i twong. N6 duoc biéu dién trong biéu dd hop
tac boi mui tén gitta noi gui va noi nhan. Kiéu mii tén chi ra loai thong diép, noi cach khac 1a
loai dong bd cua thong diép. UML c6 cac loai dong bd thong di¢p nhu sau day:

Don: la gia tri mac dinh cua thong di€p. Phan tir biéu do nay chi ra rang thong diép s€ chay

trong ludng don cua diéu khién. Ca biéu d6 trinh ty va biéu do cong tac déu sir dung biéu twong
thong di€p don nhu trén hinh 4.6a.

Pong bé: thude tinh nay duoc st dung khi dbi tuong gui thong diép va cho dén khi n6 duoc
xtr 1y xong. Ca biéu d trinh ty va biéu do cong tac déu sir dung biéu tuong thong diép dong bd
nhu trén hinh 4.6b.

Cdn tré (Balking, Rendez-vous): d6i tuong gui thong diép dén noi nhan. Néu noi nhan chua
xtr ly ngay thi doi tuong gui bai bd thong di¢p. Ca biéu do trinh tu va biéu do cong tac déu su
dung biéu tuong thong di€p can tréd nhu trén hinh 4.6c.
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A sender A recipient

1: Thong diep don

| |
| .
| |
| a) |
A sender A recipient
| |
|  1: Thong diepdong bo |
| =
| |

b)

A sender A recipient

1: Thong diep rendez-vous |
=

|
| ]
| 5) |

A sender A recipient

| 1: Thong diep theo thoi gian |
@)

| !
| d) |

A sender A recipient

1: Thong diep di bo

€)

Hinh 4.6 Cac loagi thong diép

Hét han (time out): Dbi tuong giri thong diép dén ddi twong nhan va chd mot khoang thoi
gian. Néu sau thoi gian d6 ma thong di€p chua dugce xur ly thi doi tuong gui bai bo ching. Ca
biéu do trinh tu va biéu do cong tac déu sir dung bi€u tuong thong di¢p hét han nhu trén hinh
4.6d.

Di b: Déi tugng gui thong diép dén ddi tuong nhén. DPéi tuong gﬁi tiép tuc lémq Viég khac
khong quan tam dén thong diép do c6 duge xur ly hay khong. Ca bi€u do trinh ty va biu do cong
tac déu sir dung biéu tuong thong di¢p di by nhu trén hinh 4.6e.
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A

. g \' Man hinh ATM Tai khoan ong \ i
A : Khach han May doc the Man hinh ATM Tai khc:’zln on May tra tien
1: Nhap the

4: Yeu ¢

2: Doc so the

P

3: Khoi dong man hinh

au vao PIN

5: Nhap

PIN (1234)

8: Yeuc

au giao dich

6: Mo tai khoan

7: Kiem tra PIN

9: Chon giag

dich (Rut tien)

10: Yeu cay

I so tien se rut

11: Nhap so

tien (100 000d)

17: Tra th

12: Rut tien (100 000)

13: Kiem t

ra so tien (100 000)

P

14: Tru trong tai khoan (100 000)

=

15: Tra tien (100 000)

16: Tra bien nhan

e tin dung

Hinh 4.7 Biéu dé trinh tir éng A rit 100.000d tir ATM

Hinh 4.7 14 thi dy biéu d6 trinh tu mé ta ong A rat 100.000d tir may rat tién tu dong ATM.
Biéu d0 nay c6 5 dbi tuong: Ong A (khach hang), may doc thé tin dung, man hinh ATM, tai
khoan ciia ong A, mdy chi tra. D6i tuong tic nhan (ong A) khai dong UC duoc vé tai goc bén trai
ctia biéu dd. Tién trinh rat tién duoc bit dau khi ong A dit the tin dung vao may doc thé. may doc
thé doc s6 hiéu thé va yéu cdu man hinh ATM ty khoi dong. Man hinh ATM nhéc ong A nhap )
can cudce ca nhan PIN, thi du nhap sd 1234. ATM mo tai khoan cta 6ng A. S6 PIN cua 6ng A
duogc kiém tra va man hinh ATM nhic 6ng A thyc hién giao dich. Ong A chon Rut tien. ATM
nhic 6ng A nhap s0 tlen muon rit ra. Ong A nhap 100.000d ATM kiém tra xem s6 du tai khoan
clia ong A ¢6 du s6 tién mudn rat hay khong. Roi trir s6 tién trong tai khoan di 100.000d. ATM
tra cho 6ng A 100.000d va day thé tin dung ra khoi may doc. Chua y rang trén biéu dd nay hinh
chir nhét con doc theo chu ky séng cua ddi twong khong duoc vé 1a dé dé quan sat biéu do. Cac

thong diép s6 2, 13 va 14 1a cac thong diép phan than.
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Thi du vé biéu d6 trinh tu ctia hé thong dién thoai dugc mo ta trén hinh 4.8. biéu dd nay co 3
d6i tuong: nguoi goi, hé thong dién thoai va ngudi nghe. Tién trinh goi dién thoai bat dau khi
nguoi goi Nhdc mdy goi. Hé thdng dién thoai giri lai Tin hiéu dwoc phép goi. Ngudi goi quay sé.
Heé thong dién thoai 1am Reo chudng may ngudi bi goi va Giti tin hiéu chudng tré lai nguoi goi.
Nguoi bi goi Nhdc mdy dé nghe. Ngudi bi goi Héi thoai v&i ngudi goi.

Nguoi goi He thong dien Nguoi nghe
thoai
1: Nhac may

2: Tin hieu san sang

3: Quay so

4: Chuong

5: Chuong phan hoi

6: Nhac may

7: Hoi thoai

Hinh 4.8 Biéu dé trinh tw goi dién thoai
4.2.2 - Biéu dd cdng tic

Tuong tu nhu biéu d6 trinh tu, biéu d6 cong tac (collaboration diagram) chi ra ludng sy kién
xuyén qua kich ban ctia UC. Trong khi biéu do trinh tu c6 trat tu theo thoi gian, thi biéu d6 cong
tac tap trung nhiéu hon vao quan hé giita cac dbi twong, tap trung vao td chirc ciu tric cua cac ddi
tuong giri hay nhan thong diép.

Thi du trén hinh 4.9 13 biéu d6 cong tac thé hién ludng sy kién ong A rat 100.000d cia hé
thong ATM. Hinh nay cho thiy cac thong tin trén biéu do trinh tu ciing c6 trén biéu do cong tac,
nhung no6 cho ta cach nhin khac vé ludng su kién. Biéu dd nay cho kha niang d& quan sat quan hé
gitta cac ddi twgng nhung khé quan sat hon vé trinh tu thong tin. Do vay, thong thuong phai tao
c4 hai biéu do cho cung kich ban.
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5: Nhap PIN (1234)
9: Chon giao dich (Rut tien)
11: Nhap so tien (100 000d)

O > Man hinh

K | AWM

4: Yeu cau vao PIN
A : Khach hang 8: Yeu cau giao dich
10: Yeu cau so tien se rut

!

3: Khoi dong man hinh —
9 / 6: Mo tai khoan
7: Kiem tra PIN
1: Nhap the 12: Rut tien (100 000)
\
13: Kiem tra so tien (100 000)
2: Doc so the 14: Tru trong tailkhoan (100 000)
—> —>
[ M
|1 [ 1]
May doc Tai khoan
the 2 ong A

17: Tra the tin dung

15: Tra tien (100 000)

May tra 16: Tra bien nhan
tien

Hinh 4.9 Biéu d6 céng tac ong A rit 100.000d

Mot su khac nhau giira biéu d6 cong tac va biéu dd trinh ty da dé cap trén 1a biéu do trinh ty
tap trung vao ludng diéu khién con biéu dd cong tac thi khong. Su khac nhau giita ching 1a biéu
dd cong tac hién thi ludng dir liéu (Data flows) con biéu do trinh tu thi khong. Ludng dir licu
dugc sir dung dé chi ra thong tin tré vé khi ddi twong giri thong diép dén déi twong khac (hinh
4.10). Tong quat thi khong nén gan ludng dir liéu cho moi thong di¢p trong biéu d6 cong tac vi
no s& lam rdi biéu dd. Khi thong diép cho lai ciu tric dit lidu thi nén gan luong dix liéu. Khi 4nh
xa thong di€p thanh thao tac 16p, thong tin trong luong dir liéu s¢ dugc gan vao thao tac. Tong
quat thi khong nén qua tap trung vao luong dit liéu. B sung chung vao biéu d6 khi cho né 1a co y
nghia thyuc su cho viéc phat trién hé thong.

1: Thong diep
—

Dulieu A O——
<—0O DulieuB

Doi tuong

Doi tuong

1

2

Hinh 4.10 Luéng dit liéu trong biéu dé cong tdc
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Biéu d6 trinh ty va biéu d6 cong tac chi phit hop cho viéc mé ta timg bién thé cua thu tuc. N6
khong phu hop cho viéc xac dinh day da cac hanh vi trén mot biéu d6. Cac biéu d6 hoat dong
(activity diagram) va biéu do trang thai (state diagram) s€ dugc dé cap trong cac chuong sau.

A

_ Doi tuong Mau_ Doi tuong du
:Khach han nhap lieu lieu

1: Mo mau nhap lieu

2: Nhap thong tin

3: Luu thong tin

4: Khoi tao

5: Tap hop thong tin

6: Luu tru

Hinh 4.11 Biéu do trinh tu budc thir nhat

4.3 KY THUAT XAY DUNG BIEU PO TUONG TAC

C6 nhiéu phuong phap xay dung biéu do tuong tac, nhung tiém can hai budc la hay dugce su
dung hon ca dé 1ap ra biéu do tuong tac day du cho hé thdng lién quan dén CSDL. Budc thir nhat
chi tap trung vao cac thong tin lién quan dén khach hang. Khong anh xa ngay thong di¢p thanh
thao tac va khong 4nh xa ngay dbi twong thanh 16p. Biéu do tao ra trong budc nay danh cho nha
phan tich, khach hang va nhimg ai chi quan tam dén ludng tac nghiép, dé biét luong logic chay
trong hé thong nhu thé nao. Biéu do trinh ty dién hinh sau budc thi nhat duoc thé hién trén hinh
4.11.

Trong budc hai, khi khach hang da dong y voi biéu d6 tao ra trong budc mot thi nd s€ dugc
bd sung chi tiét hon. Vao thoi diém nay biéu do s& it tic dung cho khach hang nhung lai rat c6 ich
v6i nguoi phét trién hé thong, kiém tra chét lugng va cac nhan vién khac cta doi ngii du 4n. Mot
vai ddi tuong méi c6 thé duoc thém vao biéu do. Thong thudng, mdi biéu d6 twong tac déu co ddi
tuong diéu khién dé diéu khién trinh ty xuyén qua kich ban. moi biéu d6 tuong tac ctia mot uc
déu chia sé cing d6i tuong diéu khién. sau khi bd sung ddi twong diéu khién biéu do trinh tur s&
nhu trén hinh 4.12.
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A

Nguoi su dung: Doi tuong Mau Doi tuong dieu Doi tuong du
Tac nhan 1 nhap lieu khien lieu
1: Mo mau nhap lieu
2: Nhap thong tin
3: Luu thong tin
4: Luu tru
5: Tao lap

6: Thu thap thong tin

7: Luu tru

Hinh 4.12 biéu do trinh t véi doi twong diéu khién

Pbi tuong diéu khién khong xir 1y tac nghiép nao, ching chi gui thong diép dén dbi tuong
khac. Dbi tugng diéu khién c6 trach nhiém dicu ph01 cong viéc ctia dbi tugng khac va duge coi 1a
ddi tuong quan tri. Loi thé cua st dung ddi tuong diéu khién 1a kha nang tach logic tac nghiép ra
khoi logic trinh ty. Néu trinh ty thay doi thi chi d6i twong diéu khién thay d6i. Ta c6 thé bd sung
thém ddi twong quan 1y an toan, quan 1y hay két néi CSDL. Rat nhiéu ddi twong chi xdy dung
mdt 1an va c6 thé st dung lai trong cic tmg dung khac nhau. Sau day la thi du vé ing dung lién

quan dén CSDL.
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A

Nhan vien nhap Doi tuong Mau Doi tuong dieu Doi tuong du
lieu nhap lieu khien lieu

1: Mo mau nhap lieu

2: Nhap thong tin

3: Luu thong tin

4: Luu tru

5: Tao lap

~

6: Thu thap thong tin

7: Luu tru

Hinh 4.13 Logic vng dung tich hop voi logic CSDL

C6 hai chuc nang thuong dugc stir dung trong CSDL, d6 1a luu trir va khai thac thong tin. Gia
sir rang phai luu trit nhan vién méi c6 tén Ong A vao CSDL. Néu ddi tuong Ong A biét vé CSDL
thi n6 ty luu trir vao CSDL. Cach khéc 1a tach Ong A4 ra khoi logic CSDL dé dbi twong khac co
trach nhiém luu trit Ong 4 vao CSDL. Hinh 4.13 14 biéu d6 trinh ty thé hién trudng hop Ong A
biét vé CSDL. Logic tng dung va logic CSDL trong thi du nay khong tach roi nhau. Di tuong
Ong A vira phai quan tim dén logic img dung va logic CSDL (luu trir Ong A vao CSDL va truy
cap Ong A tir CSDL). Loi thé cta tiém can nay la dé mo hinh héa va cai dat. tuy nhién khi CSDL
thay d6i n6 s& kéo theo su thay doi tai rat nhiéu noi trong ing dung vi rat nhiéu doi tuong chira ca
logic CSDL. Trong tiém c4n tach logic tng dung ra khoi logic CSDL ta phai tao ra d6i twong méi
c6 trach nhiém véi CSDL. Cac dbi tugng nay dugc goi 1a dbi tugng Quan tri phién giao dich
(Transaction Manager). Tai ddy, trong khi ddi tuong Ong A van chira logic tic nghiép thi ddi
twong Qudan tri phién giao dich s& biét cach truy van Ong 4 tir CSDL va luu trit Ong 4 vio
CSDL. Biéu db trinh ty ctia cach tiép can nay dugc trinh bay trén hinh 4.14.

Loi thé cuia giai phap nay 1a d& dang st dung lai dbi twong Ong A cho tmg dung véi cac
CSDL khac nhau hay khong c6 CSDL. N6 cho kha nang giam thiéu cac thay doi, khi CSDL thay
d6i s& khong lam thay d6i logic ung dung, va nguoc lai. Bat loi cta ti€m cén nay la ta phai thém
thoi gian dé mo hinh hoa va cai dat hé thong. cong viéc tlep theo phia nhiém vy CSDL la bo sung
thém cac ddi twong quan 1y 151, an toan dir liéu, giao tiép giita cac tién trinh... Cac chi tiét nay
khong quan trong voi nguoi st dung nhung lai rit quan trong v6i ngudi phat trién hé thong.

Sau khi bo sung diy di cac ddi tugng, budce tiép theo la anh xa tung dbi twong vao 16p c6 sin
hay 16p mdi, anh xa timg thong di€p trong biéu d6 thanh thao tac. Cubi cung 1a thyc hién dic ta
d6i tugng va dic ta thong diép nhu gan ddng bd, gan tan xuét thong diép va cach thic luu trir dbi
tuong. ..
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A

Nhan vien nhap Doi tuong Mau Doi tuong dieu Doi tuong du Quan tri giao
lieu nhap lieu khien lieu dich

1: Mo mau nhap lieu

2: Nhap thong tin

3: Luu thong tin

4: Luu tru

5: Tao lap

6: Thu thap thong tin

7: Luujtru

8: Lay thong tin

9: Luu tru

E—

Hinh 4.14 Logic vng dung tach khoi logic CSDL

4.4 THUC HANH

4.4.1 - Sir dung Rational Rose

4.4.1.1 - Tao ldp biéu dé trinh tw

Céc biéu d0 trinh ty dugc tao 1ap trong khung nhin UC (Use Case View) hay khung nhin
logic (Logical view) cua browser. Biéu d0 trinh ty phai duoc v& truc tiép trong UC nhu trén hinh
4.15 hay tryc tiép trong goi.
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€ Rational Rose - Chuong4.mdl

File Miew Help

DEd =2 g Rd0pmE~28 B+ @ 0o

----- Hirhd_7 2|
----- Hirhd_2
----- Hinhd_3
=
-3 Collaboration Ciagranm
..... [ ] Lty = = T =T
Sequence Diagram
=5 Delete

Class Diagram
Use Case Diagram

Stakechart Diagram
Ackivity Diagram

F.enare

File
LRL

Hinh 4.15 Tao ldp biéu do trinh tw méi
Tao biéu d6 trinh tw méi nhu sau:
1. Nhén phim phai chuét trén goéi hay UC trong browser
2. Chon New> Sequence diagram
3. Pit tén cho bicu do trinh ty méi
4. Nhén dup trén biéu do trinh ty mdi trong browser dé mo.
Mo biéu db trinh tw c6 sin:
1. Tim biéu do trinh tu trong khung nhin UC cta browser
2. Nhén dap chudt vao biéu db trinh ty dé mo no.

Str dung cac phim trén thanh cong cu dé bo sung cac dbi tuong, thong diép vao biéu d6 hoic
di tc nhan, 16p tir browser vao bi€u do trinh tu. Chu y rang khi bd doi tugng khoi biéu d6. Lép
trong mo hinh khong bi x6a.
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4.4.1.2 - Bdi bé biéu do trinh tw

Trong qua trinh 1am viéc c6 thé mot sb biéu d6 trinh tu 1 qua cii, khong con chinh xac hay du
thtra. Bé cho m6 hinh nhat quén, ta c6 thé hity bo cac biéu do trinh tu do di. Trong Rose, viéc hiy
bé biéu d6 trinh ty dugc thuc hién nhu sau:

1. Nhén phim phai chudt trén biéu d trinh ty trong browser

2. Chon delete tir thuc don

4.4.1.3 - Gin tép vao biéu dé trinh tw

Trong Rose, ta co thé gan tép vao biéu d6 trinh tu. Noi dung tép co thé 1a mo ta kich ban ma
biéu do trinh ty mo6 hinh hoa, hodc mot vai dong ma 1énh cai dat logic trong bi€u dd hay mo ta
cac nhu cau lién quan. Gan tép vao bi€u do trinh tu theo cac budc sau day:

1. Nhan phim phai chudt trén biéu do trinh ty trong browser
2. Chon New>File

3. Sir dung hop thoai Open dé chon tén tép s& gan vao biéu dd
4. Chon Open

Bii bo tép gan vao biéu do trinh ty nhu sau:

1. Nhén phim phai trén tép trong browser

2. Chon Delete tir thuc don

4.4.1.4 - Tao lap va hity bé biéu dé cong tic

Tuong tu biéu dd trinh ty, biéu do cong tac dugc tao 1ap trong browser, truc tlep trong UC
hay trong géi. Cach tao lap khac 1a chuyén doi ty dong biéu do trinh ti ¢ sin sang biéu dd cong
tac nhd nhan phim F5. Trinh ty huy bo biéu do cong tac dugc thuc hién twong ty nhu huy bod
biéu d6 trinh ty vira mo ta trén day.

4.4.1.5 - Bé sung va hiy bé tac nhén trong biéu do twong tic

Mdi biéu dd trinh ty va biéu d6 cong tac déu c6 mot tac nhan. Pbi tuong tic nhan 14 kich
thich ngoai dé hé thong thuc hi€én mdt vai chirc ndng. D461 tugng tdc nhan cua bi€u do twong tac
bao gom céc tac nhan thao tac véi UC trong biéu do UC

Tao lap ddi tugng tac nhan trén biéu dd tuong tac nhu sau:

1. M6 biéu db tuong tac

2. Chon tac nhan trong browser

3. Di tac nhan tir Browser dén biéu d6 dang mo

Huy bo ddi twong tac nhan trén biéu do thao tac theo trinh ty sau:

1. Chon tac nhan trén biéu d6 tuong tac

2. Chon Edit>Delete from Model, hay nhan phim Ctrl+D

Chu ¥ rang viéc hity bo d6i twong khoi biéu d6 s& khong hity bo 16p trong mé hinh.
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4.4.1.6 - Bé sung dbi twong vao biéu dé twong tic

Cong viéc tiép sau khi biéu d6 twong tac duoc tao 1ap 13 bd sung ddi tugng khac vao biéu db.
Ta phai tim cac d6i tugng tham gia vao biéu d6 trinh ty hay biéu do cong tac cu thé bang cach tim
cac danh tir trong tai liéu vé ludng sy kién va kich ban. bd sung ddi trong vao biéu d6 trinh tu
theo cac budc sau day:

1. Chon phim Object trén thanh cong cu

2. Nhén phim trai chudt trong ving biéu d6 noi s& dat dbi twong. Trong biéu do trinh tu, cac
do1 tuong dat tai hang dinh

Nhap tén cho ddi twong méi

4. Sau khi v& cac ddi tuong trong biéu do, ta c6 thé sip xép lai chung bang nhan-di-nha dbi
tuong, bd sung ddi twong vao giita cac ddi trong di vé trude do.

Trong biéu do cong tac, bd sung ddi tugng theo trinh tu sau:
1. Chon phim Object trén thanh cong cu

2. Nhén phim chudt trong ving biéu d6 noi s& dit dbi tuong. Trong biéu dd cong tac, cac ddi
tugng dat tai bat ky dau.

3. Nhap tén dbi twong méi

4.4.1.7 - Bdi bé dbi twong trong biéu do twong tic

Biéu do tuong tac duge huy bo theo trinh ty sau:
1. Chon d6i tuong
2. Chon Edit > Delete from Model, hay Ctrl+D

4.4.1.8 - Ddc ti doi twong

Ctra s6 dic ta doi tuong trong Rose cho nhap cac thong tin sau: tén ddi twong, 16p ciia dbi
tuong, luu trit, da ban, tai liéu. M¢ cua s6 dac ta doi1 tuong nhu sau:

1. Nhén phim phai chudt vao biéu db trinh ty va cong tac

2. Chon thyc don Open Specification

4.4.1.9 - Dat tén doi twong

M3di d6i tugng trén biéu d6 phai co tén duy nhat. Trong khi tén 16p 1 rat khai quat nhu Nhadn
vién, Cong ty thi tén doi tuwong lai rat cu thé nhu Ong A, Microsoft...

Dt tén doi tuong nhu sau
1. Nhan phim phai chudt trén ddi twong trong biéu dd
2. Chon Open Specification

3. Nhap tén vao cira s6 Name. Mbi d6i tuong trén biéu dd ¢ tén duy nhét. Thuc hién twong
tu cho vi¢c nhép tai li¢u cia doi tuong.
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4.4.1.10 - Anh xa dbi twong vio lép

MJbi doi tugng trong biéu do trinh tur va biéu dd hop tac c6 thé anh xa vao mét 16p. Thi du doi
tuong tai khoan Ong A anh xa vao 16p Tai khoan. Vi’éc nay dugc thuq hién trong cira~ so dac ta
do1 tuong (Object Specification). Khi chon 16p cho doi twong, ta c6 thé chon 16p c6 san hay lap
16p méi.

Anh xa dbi twong vao 16p ¢ sin nhu sau:

1. Nhan phim phai chudt trén dbi tuong trong biéu dd tuong tac

2. Chon Open Specification

3. Nhép tén 16p hay chon tén 16p trong hop Class

4. Khi d3 anh xa d6i twong vao 16p, tén 16p s& xuat hién cung tén dbi tuong trén biéu do.

Bii bo anh xa 16p cho dbi tugng theo trinh ty sau day:

1. Nhén phim phai chudt trén d6i tuong trong biéu dd tuwong tac

2. Chon thuc don Open Specification

3. Chon (Unspecified) trong hop danh sach Class

Tao lap 16p méi cho d6i tuong:

1. Nhén phim phai chudt trén ddi tuong trong biéu d6 twong tac

2. Chon thuc don Open Specification

3. Chon <New> trong hop danh sach Class. Nhap thong tin cho 16p méi trong cira s6 dic ta.

Chi hién thi tén 16p trén bicu do:

1. Nhén phim phai chudt trén d6i tuong trong biéu dd tuwong tac

2. chon thuc don Open Specification

3. nhap tén dbi tuong vao ctra s6 Name

4. chon (Unspecified) trong hop danh sach Class

Chi hién thi tén 16p trén biéu do:

1. Nhan phim phai chudt trén dbi tuong trong biéu dd tuong tac

2. Chon thyc don Open Specification

3. Xoa tén doi tuong trong clra sO Name

4.4.1.11 - Thiét lap lwu triv dbi twong

Rose cho kha ning thiét 1ap thudc tinh luu trir cho mdi déi tuong trong biéu dd. Cac thude
tinh do la:

Lueu triv (Persistent): d6i tuong luu trix 13 ddi tugng s& duoc luu trit trong CSDL, hay luu trit
dudi khudn dang khac.

Tinh (Static): 1a d6i tuong ton tai trong bd nhd cho dén khi chuong trinh két thuc

Tam thoi (Transient): 1a d6i twgng chi ton tai trong bd nhé trong khoang thoi gian ngan

Thiét lap thudc tinh luu trir dbi tugng nhu sau:
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1. Nhén phim phai chudt trén d6i tuong trong biéu dd tuwong tac
2. Chon thuc don Open Specification

3. Chon phim radio twong trng trong vung Persistance

4.4.1.12 - Stz dung nhiéu ban déi twong

Rational Rose c6 kha nang stir dung mat biéu tuong dé biéu dién nhiéu hién thuc cia mot 16p.
Thi du, d€ biéu dién danh sach nhan vién trong bi€u do tuong tac ta c6 the sir dung bi€u tugng da
hién thuc (multiple instances). Ky phap cia UML nhu sau:

Nhan I

vien

Gan thudc tinh da hién thuc cho ddi tuong theo cac budc sau:
1. Nhén phim phai chudt trén d6i tuong trong biéu dd tuwong tac
2. Chon thuc don Open Specification

3. Dénh dau on hay off trong hop Multiple Instances. Rose s€ sir dung bén trong phu hop
(don hay da hién thuc) trong biéu dd cong tac, biéu tugng don hién thyuc trong biéu dd
trinh ty

4.4.1.13 - Bé sung thong diép vao biéu do trinh tw

Trong biéu d6 trinh tu, thong diép duoc vé giita cac duong lifelines cua ddi tugng hay duong
lifelines cia chinh dbi tugng. thong diép s& hién thi tir trén xudng day biéu dd

Trinh ty b6 sung thong diép nhu sau:
1. Chon phim Object Message trén thanh cong cu.

2. Di chudt tir lifeline cta ddi twong hay tac nhan gti thong diép dén dbi tuong hay tac nhan
nhan thong diép

3. Nhép tén thong di¢p

4.4.1.14 - Thik tw thong diép trong biéu do trinh tw

Thuyec hién sép xép lai bang nhan, di, tha. Thu ty thong diép duoc ty dong sap xép

4.4.1.15 - Ddnh sé théng diép trong biéu do trinh tw

Mic dinh, s thir tu thong di¢p dugc gan trén biéu d6 tuong tac va la an. Dé hién thi / an thu
tu thong di€p ta lam nhu sau:

1. Chon thyc don Tool > Options
2. Chon DiagramTab
3. Dat thudc tinh on / off cho Sequence Numbering
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4.4.1.16 - Quan sat Forcus of Control

Pé tit mé cac hinh chir nhat con trén chu ky song cia biéu d6 trinh ty hay thuc hién nhu sau

1. Chon thyc don Tool > Options
2. Chon Diagram Tab
3. Dénh dau hay boé Forcus of Control

4.4.1.17 - Bé sung théng diép vao biéu dé cong tic

Trudc khi bd sung thong diép vao biéu dd cong tac ta phai vé duong dan giao tiép giira hai
doi tuwong. duong dan nay dugc goi la lién két (/ink). B€ bod sung thong di¢p vao so do cong tac ta
lam nhu sau:

Chon phim Object Link tir thanh cong cu
Di tir d6i twong nay dén ddi tuong khac dé vé lién két
Chon phim Link Messages hay Reverse Link Messages trén thanh cong cu

Nhian phim phai chudt trén lién két giita hai d6i twong. Rose s& v& mili tén thong diép

A

Nhép tén cho thong diép mai

Viéc bd sung thong di¢p phan than dugc thuc hién tuong tu

4.4.1.18 - Bé sung Data Flows vao biéu do cong tic

V& ludng dit liéu (data flows) trong biéu d6 cong tac nhu sau:
1. Chon phim Data Flow hay Reverse Data Flow trén thanh cong cu.

2. Nhén trén thong di¢p s€ tra lai dir liéu. Rose ty dong gan miii tén luéng dit liéu vao biéu
do.

3. Nhap data s tra lai vao ludng dir liéu mdi tao ra.

4.4.1.19 - Ddc td thong diép

Trong Rose c¢6 thé dat nhiéu thudc tinh cho mdi thong diép. Thi dy, véi UC va tac nhan co thé
dugc gan tén, tai licu cho thong di€p. Con c6 thé dat thudc tinh dong bd hay tan xuat. D& md dac
ta thong di¢p ta nhan dap phim trai chuot trén thong di¢p cua biéu do.

4.4.1.20 - Dat tén thong diép

Dit tén va tai lidu thong diép trong cira s6 dic ta. Tén thong diép thuong 13 muc dich cua
thong diép. Dé dat tén ta thyc hién nhu sau:

1. Nhén dap trén thong diép cta biéu do twong tac

2. Néu di 4nh xa thong diép nhan vao 16p, thi thao tic cta 16p nay xuat hién trong hop
Name. Hay chon m{t trong chung lam tén thong di€p hay nhip tén madi cho thong diép
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4.4.1.21 - Anh xa théng diép thanh thao tic

Trudce khi phét sinh ma trinh, moi théng diép trén biéu do twong tac phai dugc anh xa thanh
thao tac 16p. Thuc hién anh xa thong di€p theo cac budc nhu sau:

Pam bao dbi twong nhan phai dugc anh xa thanh 16p
Nhan phim phai chudt trén thong diép trong biéu dd

Danh sach thao tac xuat hién

b=

Chon thao tac tir danh sach

Tao 1ap thao tac madi cho thong di€p theo cac budce nhu sau:

Pam béao doi tuong nhéan phai dugc anh xa thanh 16p

Nhén phim phai chudt trén thong diép trong biéu d6

Chon <new operation>

Nhép tén va chi tiét cho tén thao tac méi

Nhian phim OK dé dong cira s6 dic ta va bo sung thao tac mai

Nhan phim phai chudt trén thong diép

A A S e e

Chon thong di¢p mdi tir danh sach

4.4.1.22 - Chon thudc tinh dong bd va tan xuit thong diép

Trén Detail Tab ciia cira s6 diic ta thong diép ta c6 thé gan thudc tinh dong bd céc thong diép
dang gui. Cling trén bang nay ta co thé dat tan xuat thong diép. Tan xuat thong diép bao gém
thudc tinh go1 y thong diép gui déu dan (Periodic) va khong gui déu dan (Aperiodic).

Dit dong bd va tan xuat théng diép trong Rose nhu sau:

1. Nhén dap trén thong diép cta biéu do twong tac

2. Chon Detail Tab trong cira s dic ta

3. Chon thudc tinh dong bd mong mudén bing danh déu vao phim radio dong bd

(synchronzation) hay tan xuit (frequency)

4.4.1.23 - Chuyén dbi giiva biéu do trinh tw va biéu do cong tic

Thong thuong, ta 1ap biéu dd trinh tu hay biéu d6 cong tac cho mot kich ban cu thé. néu
khong cé qéc qhu Rose thi cong viéc lap biéu do con lai 1a kha khoé khan. Rose cho kha nang tu
dong chuyén doi gifra ching.

Tao 1ap biéu d6 cong tac tir biéu dd trinh ty nhu sau:

1. M& biéu db trinh tu

2. Chon Browser > Create Collabaration diagram, hay nhan phim F5
3. Biéu d6 cong tac duoc ty dong 1ap tir biéu dd trinh tur.

Tao 1ap biéu d6 trinh tu tir cong tac nhu sau:

1. Mo biéu dd cong tac

2. Chon Browser > Create Collabaration diagram, hay nhan phim F5
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3.

Biéu db trinh ty duogc tu dong 1ap tir biéu d6 cong tac

4.4.2 - Thi du: hé théng ban hang (tiép theo)

Sau khi moi nguoi tham gia dy 4n da dong ¥ véi biéu do uc d tao ra tir cac chuong trudc day
cong vi¢e ti€p theo 1a pha xay dung biéu do tuong tac. Hay khao sat UC Enter New Order 1am thi
du. Nguoi thiét ké da lam tai liéu cho UC nhu sau

e Ngudi ban hang b6 sung don hang moi.

e Ngudi ban hang thir b sung don ban hang nhung mot mat hang nao dé da hét.

e Ngudi ban hang thir bo sung don ban hang nhung khong ghi duoc vao CSDL vi 18i.

Thi du nay chi v& mdt trong céac biéu dd tuong tac cho UC ciia mo hinh. Can b sung cac biéu
d6 khac dé mo hinh hoéa céc truong hop xay ra nhu nguoi st dung chon cac nhanh thyc hién khac
hay chon sai thudc tinh...

4.4.2.1 - Xay dung biéu do trinh tw

Setup

1. Chon Tool \ Options

2. Chon bang Diagram

3. Daénh dau Sequence Numbering, Collaboration Nubering va Focus of Control
4. Nhén phim OK

Tao biéu dd trinh ty

el e

Nhan phim phai chudt trén Logical View trong browser
Chon New\Sequence Diagram
Dit tén cho biéu d6 13 Bé sung don hang

Nhéan dap trén biéu d6 dé mé ching

B0 sung tic nhan va doi twgng vao biéu do

. Di va tha tdc nhan Salesperson tir browser td1 biéu do

Str dung phim cong cu dé bo sung ddi twong Order Option Form (mau lua chon dit hang)

Lap lai budc hai dé bo sung cac ddi tugng Order Detail Form (mau dat hang chi tiét) va
Order #1234.

Bo sung thong diép vao biéu do

Str dung phim cong cu Object Message

V& tir tac nhan Salesperson dé lifetime ctia d6i tuong Order Options Form (méu lya chon
dat hang).

. Nhap tén thong di¢p Create New Order (tao don hang mai)
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4. Lip lai budc hai va budc ba dé bod sung cac thong diép Open form (gitta Order Option
Form va Order Detail Form), Enter order number, customer, order items (gilta
Salesperson va Order Detail Form), Save the order (gitta Salesperson va Order Detail
Form), Create new, blank order (gitta Order Detail Form va Order #1234), Set the order
number, customer, order items (gitta Order Detail Form va Order #1234) va Save the
order (giltta Order Detail Form va Order #1234).

Biéu do két qua trong hinh 4.16 1a biéu d6 trinh ty budc mot dé bd sung don hang méi. tiép
theo ta phai quan tdm dén d6i tuong didu khién va két ndi CSDL. Biéu dd cho thdy dbi tugng
Order Detail Form c6 qua nhiéu trach nhiém. Do viy, t6t hon 1a chia sé bt nhiém vu cho dbi
tuong diéu khién. Viéc luu trit dix liéu vao CSDL cling duogc chuyén cho d6i tuong khac.

A

:Saleperson Order Options Order Detail Order #1234
' Form Form

1: Create New Order

2: Open Form

—

3: Enter order number, customer, order items

~

4: Save the order

5: Create new, blank order

6: Set the order numberm, customer, order items

7: Sawve the order

Hinh 4.16 biéu do trinh tuw budc mot
B0 sung cac dbi twgng vao bicu dd

B6 sung dbi twong Order Manager vao giita cac ddi twong Mdu chi tiét don hang va Pon
hang #1234 nho phim cong cu.

B6 sung d6i twong Transaction Manager vao phia phai ddi twong Order #1234.
Gan trach nhiém cho cac d6i twong méi

Stra d6i cac thong diép trén biéu dd trinh tu budc mot (hinh 4.16) dé c6 biéu dd trinh tu méi
nhu trén hinh 4.17.
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A

:Saleperson

Order Options Form: Order Detail Form: Order Manager: Order #1234
Order Options Order Detail OrderMgr Order

Transaction Manager:
TransactionMar

1: Create new order

2: Open Form

3: Enter order number, customer, order items

4: Save the order

5: Save the order

2

Create new, blank order

7: Set the order numbemm, customer, order items

8: Save the order

0: Collect order infomation

10: Sawe the order information to the database

-

Hinh 4.17 Biéu dé trinh tw buéc hai
Anh xa ddi twong vao 16p

1. Nhéin phim phai chudt trén ddi tuong Order Detail Form dé chon thuc don Open

Specification.
2. Chon <New> trong hop danh sach Class.
1. Nhap OrderOptions vao vung Name.
2. Nhén phim OK.
3. Nhap OrderOptions trong hop danh sach cho vung Class.
4. Nhén phim OK.
5.

Lap lai dé anh xa cac dbi tuong con lai cho 16p.

e Tao 16p OrderDetail cho d6i tugng Order Detail Form
e Tao 16p OrderMgr cho d6i tugng Order Manager

e Tao 16p Order cho ddi tuong Order #1234

e Tao 16p TransactionMgr cho d6i twong Transaction Manager
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Anh xa thong diép vao thao tac

NS kWD

Nhan dup véo thong diép Create new order
Chon <mnew operation>.

Nhap tén Create vao vung Name

Nhén OK

Nhan dap 1én thong diép lan nira

Chon thao tac méi : Create()

Lap lai dé c6 cac thao tac cho cac thong di€p con lai (hinh 4.18)

A

. Order Options Form: Order Detail Form: Order Manager: Order #1234: Transaction Manager:
:Saleperson Order Options Order Detail OrderMar Order TransactionMgr
1: Create()
2: Open()
3: SubmitInfor()
4: Sawe()
5: SaveOrder()

6: Create()
7: SetInfor()

8: SaveOrder()

9: Getlnfor()

Hinh 4.18 Biéu do trinh tu véi cdc thao tdc

4.4.2.2 - Tao dung biéu do cong tic (collaboration)

Tao biéu do cong tac

b=

Nhan phim phai chudt trén khung nhin logic trong browser
Chon New\Collaboration diagram
Dit tén Add order cho bieu 6 méi

Nhan dap chudt trén bieu d6 méi d€ mé chung
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B0 sung tic nhan va doi twong

Di tac nhan Salesperson tir browser vao biéu do
Str dung phim Object trén thanh cong cu dé bo sung dbi twong vao biéu dd

Dit tén Order Options Form cho d6i tugng méi.

b

Lap lai dé thém céc ddi tugng Order Detail Form va Order #1234
B6 sung thong diép vao biéu do

Chon phim cong cu ObjectLink
2. V& tir tac nhan Salesperson dén d6i tuong Order Options Form
Lap dé vé giira
e Salesperson va Order Detail Form
e Order Options Form va Order Detail Form
e Order Detail Form va Order #1234
4. Chon phim Link Message dé nhan trén lién két gitta Salesperson va Order Detail Form
5. Nhéap Create new order
6. lap tir budc 4 dén budc 6 dé bo sung théng diép sau:
e Open form (gitta Order Options Form va Order Detail Form)
e Enter order number, customer, order items (gitta Salesperson va Order Detail Form)
e Save the order (gitta Salesperson va Order Detail Form)
e (Create new, blank order (gitta Order Detail Form va Order #1234)

o Set the order number, customer, order items (gitta Order Detail Form va Order
#1234)

e Save the order (gitta Order Detail Form va Order #1234)

Biéu dd cong tac cua budc mot nhu trong hinh 4.19. Tuong ty nhu vé biéu d6 trinh tu, ta c6
thé chi tiét bi€u d6 cong tdc budc mdt bang cach bo sung cac doi tugng mai.
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5: Create new, blank order
6: Set the order numberm, customer, order items
7: Save the order

Order Detail - Order
Form #1234

\

2: Open Form

3: Enter ordér number, customer, order items
4: Save the order

1: Create New Order

/ = Order Options
I Form

:Saleperson

Hinh 4.19 Biéu do cong tdc buoc mot

B0 sung cac doi twgng vao bieu do

B sung hai d6i twong Order Manager va Transaction Manager nhu sau:

1.

AN

Chon phim Object tir thanh cong cu

Nhén phim chudt giira doi twong Order Detail Form va dbi tugng Order #1234 d¢ bo
sung doi twong moi

Dit tén Order Manager cho d6i tugng mai
Chon lai phim cong cu Object
B6 sung d6i twong mai vao phia phai dbi twong Order #1234

Dit tén Transaction Manager cho d6i tugng moi.

Gan trach nhiém cho ddi twong méi

Chon thong di€p Create new, blank order (chon tir, khong chon miii tén)
Nhian Ctrl+D d x6a thong diép

Lip dé xoa thong diép 6 va 7 (Set the order number, customer, order items, va Save the
order)

Chon lién két gitta Order Detail Form va Order #1234 r6i nhan Ctrl+D
Chon phim cong cu Object link dé vé& gitra cac ddi twong Order Manager va Order #1234
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6. Chon phim cong cu Object link dé vé& giita cac d6i twong Order #1234 va Transaction
Manager

7. Chon phim cong cu Object link dé vé& giira cac ddi twong Order Manager va Transaction
Manager

8. Chon phim cong cu Link Message dé bo sung cac thong diép méi:

Save the order (gitta Order Detail Form va Order Manager)

Create new blank order (gitta Order Manager va Order #1234)

Set the order number, customer, order items (gitta Order Manager va Order #1234)
Save the order (gitta Order Manager va Transaction Manager)

Collect order information (gitta Order Manager va Order #1234)

9. Chon phim Link to Self dé bb sung tu lién két trén ddi twong Order Manager

10. Chon phim Link Message dé bd sung thong diép Save the order information to the
database cho no.

Biéu d6 két qua nhu hinh 4.20

1: Create new order

10: Sawe the order information to the database

~

| |
Order #1234: Transaction Manager:

Order s TransactionMgr

9: Collect order infomation

AN
6: Create new, blank order 8: Sawe the orderT

7: Set the order numberm, customer, orderitems

Order Options Form: Order Manager:
Order Options _ OrderMgr

2: Open Form

\ AN

5: Sawe the order

/

3: Enter order number, customer, orderi
4: Sawve the order

- Order Detail Form:
Order Detail

:Saleperson

Hinh 4.20 Biéu do cong tac buéc hai
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Anh xa d6i twong vao 16p

1.

2. Diné vao ddi twong Order Detail Form trong biéu db

Tim 16p OrderOptions trong Browser

3. Lip cho céc cap 16p va dbi tugng sau:
o Lp OrderDetail cho d6i twong Order Detail Form
L6p OrderMgr cho d6i twong Order Manager

L6p Order cho d6i tugng Order #1234

Lé6p TransactionMgr cho dbi tuong Transaction Manager.

10: ToCommit()

'/\

Order #1234:
Order

I~

Transaction Manager:
T 9: GetlInfor() \
~ T
6: Create()

8: SaveOrder() ?

~
\\\
— ‘
~——_

- TransactionMgr
7: Setlinfor()

Order Manager:

OrderMgr
Order Options Form:
Order Options
\\\\ 2: Open() 5: SaveOrder()?
1: Create()ﬁ T~
3: Submitinfor()
N 4: Save() T~
- Order Detail Form:
Order Detail
:Saleperson
Hinh 4.21 Biéu do céng tac véi thao tdc
Anh xa thong diép va thao tic
1. Nhén phim phai chudt trén thong diép 1: Create new order
2. Chon Open Specification
3. Nhép tén Create trong hop danh sach Name
4. Nhan OK
5. Lap cho céc anh xa sau day:
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e Thong di€p 2: Open form vao thao tac Open
e Thong di€p 3: Enter order number, customer, order items vao thao tac Submitlnfo
e Thong di€p 4: Save the order vao thao tac Save
e Thong di€p 5: Save the order vao thao tac SaveOrder
e Thong di€p 6: Create new, blank order vao thao tac Create
e Thong diép 7: Set the order number,customer, order items vao thao tac Setlnfo
e Thong diép 8: Save the order vao thao tac SaveOrder
e Thong diép 9: Collect order information vao thao tac Getlnfo
e Thong diép 10: Save the order information to database vao thao tac Commit
Biéu d0 két qua nhu trén hinh 4.21

Trong phén mém péng cu Rational Rose, ta c6 thé tao lap biéu db trinh tu tir biéu d6 cong tac
hay nguoc lai bang nhan phim F5 hay chon thuc don Browser > Create
(Sequence\Collaboration) Diagram.
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CHUONG 5
BIEU PO LOP VA GOI

Sau khi da phan tich linh vyc van dé, ta s& tim hiéu sdu hon vé cac ddi tugng trong d6 dé xay
dung mo hinh dbi twong. Chuong bdn da dé cap dén mot trong cac ky thuat thiét ké hé thong 1a
xay dung biéu dd cong tac. Chuong nay s& khao sat mot ky thuat thiét ké khac, d6 1a biéu db 16p.
Phan cudi cua chuong la mot s6 van dé lién quan dén 4nh xa ddi tuong vao CSDL.

5.1 LOP VA TIEM KIEM LOP

Nhu da trinh bay trong cac chuong trudc, d01 tuong 1a cai gi d6 ton tai trong thé gi6i thye. No
c6 thé la mot phan ctia hé théng nhu may moc, t6 chtrc... Nhung ciing c6 d6i twong khong ton tai
tryc tiép, ma dugc phat sinh tir khao sat cdu trac hay hanh vi ciia d6i twong trong thé gidi thuec.
Do vay, cac d6i twong ndy ciing nhu ddi twong trong thé gidi thuc déu lién quan dén hiéu biét cua
ching ta vé thé gidi thyc. Lp 1a mo ta thude tinh, hanh vi va ngir nghia ctia mot kiéu (mot tap)
ddi tuong. béi tuong 1a hién thuc cua 16p. Quan hé cua ddi tuong voi 16p tuong tu nhu quan h¢
ctia bién v6i kiéu bién trong ngon ngir lap trinh thong thudng. Chiing ta sir dung khai niém 16p dé
phan tich cac d6i trong nhan ra trong thé gidi thuc. Nha bac hoc Darwin di st dung khai niém
16p dé mo ta noi gidng loai ngudi. Ong ta da to hop cac 16p thong qua ké thira & mo ta thuyét
tién hoa cua minh. Tuong ty, k¥ thuat ké thira giita cac 16p ciing duoc sir dung trong thiét ké hé
thong phan mém theo phuong phap huong doi tugng. Khong c6 ly do gi dé xay dung 16p trudc
khi tim ra ddi tuong. Biét rang moi dbi tuong la hién thuc 16p, nhung 16p phai dugc déc ta day
du, rd rang sau khi dic ta ddi tugng. Thé gidi quanh ta bao gém cac ddi twong chir khong phai
16p, do vép tim dbi tuong trude khi triru tuong 16p tur chung. Toém lai, 16p 1a cai gi do cung cap ké
hoach chi tiét cho ddi twong. No6i cach khac 16p xac dinh thong tin nao dbi twong s& luu giir va
hanh vi nao d6i twong c6 thé c6. Thi du 16p tai khoan cta 6ng A 1a Account, 16p cuia ngdi nha tai
sO 1 Trang Tién 1a House... Lép House cho biét ngdi nha co do cao, chiéu rong, tong sd budng 6.
Lé6p 1a khai niém tong quat, jol cho ta mau vé dbi tuong.

Ky phap cia 16p trong UML dugc biéu dién boi hinh chit nhat c6 ba phan danh cho tén
16p, cac thugc tinh va cac thao tac (hinh 5.1). Tén 16p thuong la danh tir bat dau bang chit hoa.
Thudc tinh ¢6 tén ciia nd, kiéu dic ta, ‘gia tri khot dau, kiéu gia tri va rang bugc. Thao tac cling c6
tén, danh sach kiéu gia tri cia tham s (c6 thé co gia tri khdi dau) va rang budc. Phia trén tén 16p
cua hinh 5.1a la tén stereotype cta lop trong dau <<>>. Duéi tén 16p trong dau ngodc nhon la mo
rong nglr nghia cua phan tor mo hinh (fagged values) [OESTO00], thi du chung co thé 1a xau ky tu
{abtract}. Tén 16p co thé c6 tién t6, thi du tién t6 1a tén gbi trudc hai ddu chim. Hinh 5.1b 1a vi
du ky phép cua 16p hinh tron Circle. Chung c6 thudc tinh ban kinh (radius), vi tri (position) va
cac thao tac nhu display(), remove(), setPosition(pos) va setRadius(newRadius). Trong thi du nay
khong c6 ky phap g6i con rang budc {radius>0} cho biét thuc tinh doi hoi gia tri radius ludn
16n hon 0. Gia tri khoi dau (10,10) ciia thudc tinh center c¢6 nghia rang khi ddi twong cta 16p
Circle dugc tao 1ap thi thudc tinh nay duoc gén béi gia tri (10,10).
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Circle

<<Stereotype>> radius{radius>0}
Package::Class {Propertive Value} center:Point=(10,10)
attribute : Type = initial Value {Constrain }
display()
operation(Parameter) : {Constrain} remove()

setPosition(pos : Poin)
setRadius(newRadius)

a) b)

Hinh 5.1 Ky phdp d6 hoa ciia 16p

Van dé khé khan nhat cua thiét ké theo quan diém hudéng ddi twong 1a tim ra ddy du cac 16p
cho hé théng. Mic du vay, doi khi cling d& dang tim ra mot s6 16p. Nhiéu tai liéu c¢6 10i khuyén 1a
noi tot nhét dé bat dau tim 16p 13 luong su kién cta UC. Tin ra danh tir trong ludn su kién sé& cho
ta biét vé 16p. Pong tir trong d6 la phuong phap. Hay chu y rang moi danh tir tim ra khong nhit
thié 13 16p ma nd c6 thé 1a mot trong bon loai sau: tac nhén, 16p, thudc tinh 16p va biéu thirc
khong phai céc loai trén.

L6p con co thé tim thdy trong biéu do twong tic. Tim nhitng cai chung cua ddi tuong dé
hinh thanh 16p. Thi du c6 thé tao lap biéu dd trinh tu chi su tién trinh chi tra cho khach hang trong
tmg dung ATM. Biéu dd nay c6 hai d6i twong Khdch hang A va Khdch hang B rat tién. Ca Khdch
hang A va Khach hang B déu co chung mot vai thudce tinh, do6 1a tén khach hang, dia chi, s6 dién
thoai. Hon nira, ca hai déu c6 mét sb thao tac tuong tu nhau. Vay 16p méi co thé duoc hinh thanh
(thi du 16p Employee) cho ddi tuong Khdch hang A va Khéach hang B. Mbi ddi tugng trong biéu
dd tuong tac s& duoc anh xa vao 16p twong tmg.

Tuy nhién mot sé 16p khong thé tim thay trong ludng sy kién va biéu do tuong tac. Trong pha
phan tich yéu cau thuong nhan thiy nhu ciu quan sdt dir liéu trong cac bao cac khac nhau. Mdi
loai bao cdo nay duoc biéu dién nhu mot 16p. Néu c6 qua nhiéu loai bao cdo thi thong thuong
nhirng bao cdo tuong tu duoc tap hop dé biéu dién boi mot 16p, ddng thoi str dung cac bién thanh
phan dé quan 1y cac bién thé khac nhau cua bao cdo. Nhém 16p khac duge hinh thanh dé biéu
dién giao dién giita cac thanh phan khac nhau cua hé théng, dic biét dé biéu dién giao dién giira
16p ta tao ra v6i hé théng khac ma né twong tac. Giao dién 1a noi mot ddi twong twong tac véi mot
s6 doi tugng khac (thi duy trinh diéu khién may in hay 16p nao d6 ciia thu vién). Céc 16p giao dién
hinh thanh tang 40, n6 bao vé thiét ké cua ta trudc sy thay doi ctia ca hai phia giao dién. Mot tap
16p khac duoc hinh thanh dé bleu dién thiét bi phan cirmg khac nhau ma hé thong phan mém sé&
tuong tac. Thi du, hé thong rat tién tu dong cua ATM tuong tac v6i mdy doc thé tir va may in,
mdi thiét bi phan cimg nay duoc biéu dlen bai mot 16p. Viée biéu dién thiét bi va giao dién nhu
cac 16p cho kha nang bao goi cac yéu cau riéng ctia chiing. Néu phai thay thé thiét bi sau nay, ta
khong thé viét lai toan bo ma trinh di c6.

T4t nhét viée tim kiém 16p phai dugc cing thuc hién voi chuyén gia linh vuc van dé. Sau day
1a mot s6 cau hdi gip ta tim ra 16p [ERIK98]:

e (6 thong in nao can luu trit hay phan tich? Néu c6 né 1a ing vién cua 16p.

e (6 h¢ thdng ngoai khéng? Néu co thi né dugc xem nhu nhiing 16p chira trong hé thong ctia
ta hay hé thong cua ta tuong tac véi chung.

e Co méau, thu vién 16p, thanh phan...? Néu co, thong thudng ching chira cac tng vién 16p.
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e He thdng can quan 1y céc thiét bi ngoai vi nao? Moi thiét bi k¥ thuat ndi v6i hé thong déu 1a
ung vién 16p.

e Téc nhan dong vai trd tic nghiép nao? Cac nhiém vu nay c6 thé 1a 16p; Thi du ngudi su
dung, thao tac vién hé thong, khach hang...

5.2 BIEU PO LOP

Biéu d6 16p va biéu do ddi tuong thudc hai goc nhin mé hinh bd sung cho nhau. Biéu d6 16p
chi ra triru truong thé gidi thuc, tip trung vao giai thich ciu trac tinh tir goc nhin tong quat. Biéu
dd ddi tuong biéu dién truong hop dac biét, cu thé vao mot thoi diém, nd thé hién cAu trac tinh va
hanh vi. Thong thudng ta xay dung dong thoi biéu d6 16p va biéu dd ddi tuong.

Khung nhin logic ¢6 thé chura cac thanh phan d6 hoa sau: biéu d6 tuong tac, cac 16p, biéu do
lop, biéu d6 UC, thudc tinh, thao tac, két hop (association) va biéu dd chuyen trang thai. Trong
biéu d6 16p duge sir dung dé hién thi 16p va goi cia chung trong hé thong. Biéu dd 16p cho hinh
anh tinh ctia cac bo phan hé thdng va cac quan hé giit chung.

Thong thuong mdi hé thdng c6 vai biéu dd 16p. Mot sé biéu dd 16p trong sd d6 hién thi 16p
va quan hé giira cac 16p, mot vai biéu do 16p khac chi hién thi géi 16p va quan hé giita cac goi.
C6 thé tao rat nhiéu biéu d6 16p dé mo ta toan bd buc tranh hé thong. Cac biéu d6 16p giup nguoi
phat trién phan mém quan sat va 1ap ké hoach ciu trirc hé théng trudc khi viét ma trinh. N6 dam
bao rang hé thdng dugc thiét ké tot ngay tir ban dau.

5.2.1 - Cic loai 16p trong biéu do

Biéu dd 16p co thé chira nhiéu loai 16p khac nhau, chiing c6 thé 13 16p thong thudng, 16p tham
s0, 1&p hién thuc, 16p tién ich, 16p tién ich tham sd, 16p tién ich hién thuc va metaclass

Lép tham sb (parameterized class). Lop tham s6 1a l6p dugce su dung dé tao ra ho cac 16p
khac. N6 con ¢6 tén la 16p mau (template). Ngon ngir C++ hé tro day di 16p nay, nhung Java lai
khong hoan toan nhu vay. Thi du tir 16p tham s6 List c6 thé tao ra cac 16p hién thuc Employeelist,
AccountList... Trong UML, 16p tham s6 duogc biéu dién nhu trén hinh 5.2.

Lép hién thwe (instantiated class). Lop hién thuc 13 16p tham sé ma ddi s6 cta né co gia tri.
Thi dy, 16p tham s trén day chira danh séch phan tir. Bay gio ta c6 thé cung cap gia tri cho ddi s6
cua phan tur, két qua 13 ta c6 danh sach cac nhan vién. Trong UML, ky phap 16p hién thyc 1a 16p
c6 tén ddi sd trong ngodc <> nhur trén hinh 5.3.

Item
List <EmployeeList>
& Attribute & Attribute
‘Operation() ‘Opetation()
Hinh 5.2 Lop tham s6 Hinh 5.3 Lop hién thic tham sé

Lép tién ich (class utility). Lop tién ich 1a tap hop cac thao tac. Thi du c6 tp ham toan hoc
nhu squareroot(), cuberoot()... s& dugc sir dung nhiéu noi trong hé thong, chung c6 thé duoc goi
vao 16p tién ich dé 16p khac trong hé thdng cung sir dung. Trong biéu do 16p, 16p tién ich dugc
thé hién bang 16p duong vién bong nhu trén hinh 5.4.
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Item

Class Utility ClassUtility
‘Operation() ‘Operation(
Hinh 5.4 Lop tién ich Hinh 5.5 Lop tién ich tham so

Lép tién ich tham s (parameterized class utility). Lép tién ich tham s6 14 16p tham s6 chta
tap cac thao tac. Do 1a mau dé tao lap ra 16p tién ich. Lép nay dugce v€ trong bieu do 16p bang
biéu tugng nhu trén hinh 5.5.

MetaClass
<Class Utlllty> @Attmbute
"Operation() ’Operation()
Hinh 5.6 Lop tién ich hién thuc Hinh 5.7 Metaclass

Lép tién ich hién thye (instantiated class utility). Lop tién ich hién thuc 1a 16p ham s6 ma
dbi cua chiing c6 gia tri. Lop nay duoc vé trong biéu do 16p bang biéu tugng nhu trén hinh 5.6.

Metaclass. Metaclass 1a 16p ma hién thyc cta n6 la 16p chirec khong phai 1a (jm tuong. Lép
tham s6 va 16p tién ich la nhimg thi du cua metaclass. Lop nay dugc v€ trong biéu do 16p bang
biéu tuong trén hinh 5.7

5.2.2 - Stereotype cua lop

Trong biéu dd 16p, stereotype 13 co ché dé phan nhém 16p. Thi du, dé nhanh chong tim kiém
biéu mau trong mé hinh, ta tao stereotype véi tén biéu mau (form) rdi gan nd cho moi 16p twong
tmg. UML c6 ba loai stereotype mic dinh dé gan cho ba loai 16p, d6 1a 16p bién (Boundary), 16p
thuc thé (Entity) va 16p diéu khién (Control).

Lép bién (boundary class). Lop bién 13 16p nam trén bién hé thong va pah62n thé gidi con
lai. Chung c6 thé 1 biéu mau (form), béo céo (report), giao dién véi phan cimg nhu may in, may
quyét... va 1 giao dién vé6i cac hé thong khac. Ky phap trong UML ctia 16p bién nhu sau:

-O

Pé tim 16p bién hiy khao sat biéu dd6 UC. V&i mdi tic nhan ta co it nhit mot 16p bién (hinh
5.8a). Lop bién 1a cai cho phap tac nhan tuong tac voi he théng. Khong nhat thlep phai tao ra mot
16p bién cho mdi tic nhan. Néu hai tic nhan cung kich hoat mot UC thi chi can tao ra mot 16p
bién cho ca hai (hinh 5.8b).
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—~ ) Qi> Téc nhan 1 \\7\\\3 <f\>
/ \ “ T / 77/

Téc nha \ Use Case 1 %// \ UseCasel
4c nhan \ \
\ \

\
! Tac nhan 2 \
Ldp bién "
Lép Bién i

a) b)

Hinh 5.8 Lop bién
Lép thue thé (entity class). Lop thL.rcqthé luu trir thong tin ma no s€ dugce ghi vao b nho
ngoai. Thi du 16p Employee la 16p thyc thé. Cac 16p thyc thé ¢ thé tim thay trong luon sy kién
va biéu do tuong tac. No 1a 16p c6 y nghia nhat d6i véi nguoi sir dung. Trong UML, ky phap cua

16p thuc thé nhu sau:

Thong thuong ta phai tao ra mot bang trong CSDL cho mdi 16p loai nay. Thay cho x4c dinh
cau tricc CSDL trudc, ta s& phat trién cau trac CSDL tir théng tin ctia mé hinh d6i tugng. Cac yéu
cau hé théng xac dinh luéng su kién. Luéng su kién xéac dinh ddi tuong va lop. MOi thudc tinh
ctia 16p thyc thé tré thanh trudng torng CSDL.

Lép diéu khién (control class). Lop didu khién co trach nhiém diéu phdi hoat dong cua
cac 16p khac. Thong thuong mdi UC c¢6 mot 16p diéu khién dé diéu khién trinh tu cac su kién
trong nd. Chu y rang 16p diéu khién khong ty thyc hién chirc nang nao (16p khac khong giri nhidu
thong diiép dén chung), nhung ching lai giri nhiéu thong diép di dén 16p khac. Do vay, 16p diéu
khién con goi 14 16p quan 1y. Trong UML, 16p diéu khién dugc ky hiéu nhu sau:

O

Mot loai 16p didu khién khac 1a 16p ciing chia s¢ mot vai UC. Thi du 16p SecurityManager co
trach nhiém diéu khién cac su kién lién quan dén an toan. Lop TransactionManager cé trach
nhiém diéu phéi cac thong diép lién quan dén giao dich CSDL. Str dung loai 16p diéu khién nay
1a cach tt nhat dé tach cac chtc ning trong hé thong. Néu thay d6i trinh tu logic ctia chimg ning
nao thi chi 16p diéu khién bi anh hudng.

Ngoai cac stereotype mic dinh cia UML trinh bay trén ddy, ta con c6 thé bd sung stereotype
moi vao mo hinh dé sir dung cho muc dich riéng.

5.3 GOI

Goi duoc st dung dé nhom cac 16p c¢6 cai chung voi nhau. C6 nhiéu quan diém khi hinh thanh
g6i 16p nhu dya trén cac chir nang hay duya trén dat tinh k¥ thuat. Quan diém chung 1a ta c6 thé
tly v g6i cac 16p lai voi nhau. Thi du, néu chon tiéu chi 1 stereotype thi s& co goi cia cac 16p
Entity, g6i cua cac 16p Boundary, goi ciia cac 16p Control... Quan diém khac 1a goi 1p theo chirc
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ning. Thi duy, c6 thé goi Security chira 16p lién quan dén an toan hé thong, goi kha 1a Reporting
hay Error Handling... Loi thé cua goi 1a cho kha nang dé su dung lai. Thi du, c6 thé iy goi
Sercurity dé st dung lai trong cac Gng dung khac. Sau déy 1a vi du vé cac goi trong hé théng quan
1y thu vién.

Géi giao dién (UI): bao gdm cac 16p giao dién ngudi dung, cho kha ning quan sat dit liéu va
nhap di liéu méi. Cac 16p nay xay dung trén co s¢ thu vién chuin ciia ngdn ngit 1ap trinh nhur
MFC cua Visual C++. Goi nay s& két hop véi goi cac ddi twong tac nghiép. Goi Ul goi cac thao
tac trén ddi twong tic nghiép dé truy van hay nhap dit lidu.

Géi doi turgng tac nghi¢p: bao gdm céc linh vyc tir mé hinh phan tich. Chung s& duoc chi tiét
khi thiét ké dé bo sung cdc thao tac va hd tro luu trit. Goi cac dbi tuong tac nghiép hop tac voi
g6i CSDL dé céc 16p ddi tugng tac nghiép ké thira tir 16p luu trit trong goéi CSDL.

G6i CSDL: goi ny cung cip dich vu cho cac 16p khac trong goi tac nghiép dé no c6 thé luu
trlr (thi du ghi 1én tap dia).

Géi tién ich: goi nay chtra cac dch vu dé cac goi khac trong hé thong st dung. Thi du goi chira
16p luu trir d€ luu trir d61 twong trong toan bd h¢ thong va noé duoc st dung trong cac goi Ul, tac
nghi¢p va CSDL.

Hinh 5.9 1a thiét ké cac goi vira mo ta trén.

I

Gé6i Ul

Go61doitugng tac
nghiep —— =

Géi tién ich

—"

Géi CSDL

Hinh 5.9 G6i cac lop

5.4 THUQC TINH LOP

Thudc tinh la bo phan thong tin lién két v6i 16p, thi du 16p Cong ty chira cac thude tinh nhu
Tén, dia chi, s6 nhdn vién. Mbi 16p trong mé hinh chira mot hay nhiéu thudc tinh.

5.4.1 - Tim kiém thudc tinh
C6 nhiéu noi dé tim ra thudc tinh 16p. Trude hét, tim thudc tinh trong tai liéu UC. Tim céc

danh tir trong ludng su kién. Chu y rang khong phai moi danh tir 1 thudc tinh ma mot s6 danh tir
trong do co thé 1a 16p, doi tugng... Thi du khi xem xét ludng su kién: “Nguwoi su dung nhdp tén
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nhdn vién, dia chi, s6 bdo hiém xd hdi va sé dién thogi”, ta nhan ra 16p Nhdn vién va cac thudc
tinh 1a Tén, Pia chi, S6 dién thoai va S6 chirng minh thir. Sau khi tim ra cac danh tir thi phai than
trong khi quyét dinh n6 1a 16p hay thudc tinh, diéu nay phu thudc vio tng dung cu thé. Thi du,
danh tir cong ty s€ goi ¥ 10p co ten 1a Cong ty hay n6 duoc xem la thude tinh cua 16p khac, 16p
Nhdn vien? Khi mu6n luu trir thong tin vé cong ty va nd c6 hanh vi lién quan dén cong ty thi hay
cho n6 la 16p. Thi du, hé thong ban hang, ta can luu tri thong tin Ve cac cong ty ¢ mua san pham
hay c6 nhu cau vé dich vu, thi cong ty 1a 16p voi cac thuge tinh s6 luong nhan vién cua cong ty,
tén, dia chi cong ty... Nguoc lai, khi khong can biét thong tin chi tiét vé cong ty, thi du trong hé
thng c6 chirc nang in thu giri khach hang thudc cac cong ty khac nhau thi hiy coi tén cong ty 1a
thudc tinh ciia 16p nao dé, thi du 16p Giao tiép. Mic khac, can phai xem xét thong tin tu sanh tir
d6 c6 hanh vi hay khong. Néu cong ty c6 hanh vi trong tng dung thi né duoc mé hinh héa nhu
16p, nguoc lai néu cong ty khong c6 hanh vi thi mé hinh héa né nhu thude tinh. Noi khac dé c6
thé tim ra thudc tinh 1a trong tai liéu yéu cau hé thdng. Néu c6 yéu cau loai thong tin ma hé théng
s& thu thap thi cac thong tin nay déu 1a thudc tinh trong 16p nao d6. Cudi cling, thudc tinh co thé
dugc tim thdy trong ciu tric CSDL. Néu di hinh thanh cdu triec CSDL trudce d6 thi cac truong
trong bang 1a noi tdt nhat dé xac dinh thudc tinh. Thi du, bang Nhdn vién c6 céc truong Tén, Dia
chi, S6 dién thoai va S6 chirng minh thw thi cac truong nay 1a Gmg vién thudc tinh. Thong thudng
thyc hién 4nh xa mot-mot gitra bang CSDL véi 16p thuc thé. Nhung can ch ¥ rang khong phai
lic nao ciing anh xa dugce nhu vay ma phai xem xet ky ludng khi thiét ké CSDL va cac 16p vi
bang CSDL quan hé khong h tro truc tiép ké thira.

Khi d3 nhan ra thudc tinh thi phai dam bao chic chin rang né 1a can thiét cho yéu cau hé
thdng nao do6, c6 nghia rang no can thiét cho khach hang. Piéu nay sé tranh dugc van dé mudn
thud 14 vo s6 thong tin dugc tim ra nhung khong ai can dén chung. Tiép theo 1a phai than trong
gan thugc tinh cho 16p phu hop, thi du 16p Nhdn vién c6 tén va dia chi, nhung khong can c6 thong
tin vé& loai san phdm ma cong ty cua nhan vién nay san XUAt. Thong tin san pham nén dugc dat
trong 16p khac, 16p San phdam. Khong nén xay dung 16p c6 qua nhleu hay qua it thudc tinh (tot
nhit mdi 16p co it hon 10-15 thudc tinh). Phai dam bao chic chan ring cac thudc tinh trong lop
phai thuc sy can thiét va thudc 16p d6. Néu 16p c¢6 qua nhiéu thudc tinh thi c6 thé chia ra nhiéu
16p nho. Nguoc lai, khong nén xay dung 16p véi mot hay hai thudc tinh.

5.4.2 - Dic ta thugc tinh

Céc thudc tinh cua 16p dugce gén dic ta chi tiét, chung bao gém kiéu dit liéu thudc tinh,
stereotype, gia tri khéi dau, pham vi..

Kiéu dir li¢u thudc tinh. Kiéu dir lidu 1a kiéu phu thudc ngoén ngtt 1ap trinh nhu string,
integer, long hay boolean. Trudc khi phat sinh ma trinh tur biéu do ta phai gan kiéu dir lién cho
mdi thude tinh. CO thé sir dung kiéu dit liéu mac dinh cho ngon ngtr 1ap trinh hay kiéu dit liéu
moi (tén 16p) do ta xac lap.

Stereotype ciia thudc tinh. Tuong tu tic nhan, UC va 16p, ta ciing c6 thé gan stereotype cho
thugc tinh (viéc nay khong bit budc). Pay ciing chi 13 cach phéan 16p thudc tinh dé d& quan st va
d& hiéu biéu do.

Gia tri khéi dau thudc tinh. Rat nhiéu thudc tinh c6 gia tri mic dinh. Thi dy, 16p Order
chira cac thong tin va hanh vi vé don mua hang cua cong ty. Lop nay c6 thé c6 thudc tinh voi tén
TaxRate dé luu trix ty 1¢ thué mua hang. Néu thuc té ty 1¢ thué mua hang 1a 10% thi c6 thé nap gia
tri ban dau 0,08 cho thudc tinh TaxRate. Viéc nap gia tri khoi dau thudc tinh cling co thé 1a tuy y,
khong bt budc..

Pham vi ciia thude tinh. Mot rong nhing tinh chit quan trong cta lap trinh hudng dbi twong
la tinh bao goi. Mo1 16p bao gbé1 mot it thong tin va mot vai hanh vi nho céc thudc tinh va thao tac
cta no. Thudc tinh ndm trong 16p cho nén nd an véi cac 16p khac. Hinh 5.10 mo ta quan sat thude
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tinh va thao tac cta l6p. Vi thugc tinh dugc bao goi trong 16p cho nén ta phai dinh nghia 16p nao
c6 thé xadm nhap va lam thay d6i dugc nd. Viéc lam nay duogc goi la xac dinh pham vi thudce tinh
(attribute visibility).

Thudc tinh chung

Thudc tinh va
thao tac riéng

Thao tac chung

Hinh 5.10 Pham vi thuoc tinh va thao tac

UML hd trg bon tiiy chon pham vi thudc tinh, d6 1a chung (public), riéng (private), bao v¢
(protected), gbi (package) hay cai dat (implemetation). Ky phap dd hoa cta chung trong biéu do
nhu trén hinh 5.11. Hinh 5.11a 13 ky phép chuan cia UML, UML khong c6 biéu tuong cho thuge
tinh c6 pham vi package hay implemetation. Hinh 5.11b 13 ky phap pham vi trong phan mém cong
ty Rational Rose.

&Public )
RoPrivate + Public
l%>Proteced B Private

Package(Imlementation) # Proteced
a) b)

Hinh 5.11 Biéu twong pham vi

e Public. Cac thudc tinh c6 tinh chat nay s& duoc xam nhap tir moi 16p khac. Bat ky 16p nao
rong hé thdng déu c6 thé quan sat va sira d6i gia tri cta thudc tinh. Thi du ta c6 hai 16p
voi tén Employee va Company. L6p Employee c6 thuc tinh Address. Néu Address c6 tinh
chit public thi 16p Company c6 thé quan sat va stra doi gia tri ctia no.

e Private. Thudc tinh dugc gan tinh chat nay thi s& khong nhin thdy duoc tir 16p khac. Néu
Address dugc gan Private thi chi 16p Employee méi 1am thay doi dugc nodi dung cta thude
tinh nay con 16p Company thi khong. Néu 16p Company mudn quan sat hay sira d6i gia tri
cua Address thi no phai yéu cau Employee lam viéc nay thong qua cac thao tac public.

e Protected. Thudc tinh co tinh chit nay duoc chinh 16p ciia né va cac 16p phan cap dudi no
(16p ké thira) c6 thé xam nhép. Gia sir rang ta c6 16p nhan vién huéng lwong theo gio véi
tén HourlyEmp va 16p nhan vién hudng luong tgheo thang SalariedEmp déu ké thira tir
16p Employee. Néu thudc tinh Address dugc gan tinh chét protected thi 16p Employee,
HourlyEmp, SalariedEmp c6 thé xdm nhap nd con c¢6 16p Company thi khong.

e Package Implemetatlon Thugc tinh dugce gan tinh chat nay cho thay né 1a public, nhung
chi cac 16p trong g61 mo6i xam nhép dugc. Néu Address dugc gan thudc tinh package thi
16p Company c6 thé xam nhap néu 16p Company va 16p Employee & trong cung goi.

Tinh chit hru trir. Tinh chit ndy mé ta cac thudc tinh s& dwoc luu trir trong 16p nhu thé nao.
Cé ba loai luu trit nhu mo ta dudi day:
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e Gid tri (by value). Thudc tinh duoc gan tinh chat ndy cho biét né s& duoc chira trong 16p.
Thi dy, néu c6 thudc tinh ki€u string thi xau s€ dugc luu trong 16p.

o Tham chiéu (by reference). Thudc tinh duoc gan tinh chat nay cho biét né dugc luu trir &
bén ngoai 16p, nhung 16p c6 con tro tré dén néd. Thi du, ¢ thudc tinh kiéu Date trong 16p
Person. Déi tuong Date dugc dat ngoai 16p Person. ThuQc tinh trong Person chi la con
tré tro dén ddi twong ngoai.

o Chua xdc dinh (Unspecified). Thudc tinh duoc gan tinh chat ndy cho biét cach luu trix 12
chua xac dinh, nhung khi phat sinh ma trinh Rational Rose coi 1a By value.

Thudc tinh tinh. Khi gan thudc tinh thong thuong cho 16p thi mdi hién thyc cta 16p s& co
riéng ban sao thudc tinh. Thi dy, 16p Account voi thude tinh Rate duge hién thuc hoa thanh hai
d6i twong Tai khodn 6ng A va Tai khoan éng B. Mbdi dbi tugng nay déu c6 ban sao thudc tinh
Rate. Nhung thudc tinh static 1a thudc tinh chia sé cho moi hién thyuc 16p. Néu Rate dugc gan tinh
chit static thi n6 s& chia s& cho Tai khodn éng A va Tai khodn éng B. C6 nghia rang chi c6 mot
thudc tinh Rate va dung chung cho cac d6i twong ctia 16p Account. UML biéu dién thudc tinh tinh
bé‘mg dau $ trudc tén thude tinh. Thi du 16p Account c6 thudc tinh ty 1€ lai xuat nhu sau:
#8Rate:float

Thugc tinh suy dién. La thudc tinh duoc hinh thanh tir mot hay nhiéu thudc tinh khac. Thi
du, 16p Chir nhat co6 cac thudc tinh Do rong va Chiéu cao. N cling c6 thé co thudc tinh Dién tich
duogc tinh tir d6 rong va chiéu cao. Vi Dién tich duoc suy dién tr DS rong va Chiéu cao cho nén
n6 duoc goi 1a thude tinh suy dién. Trong UML thudc tinh suy dién duoc ky hiéu bang dau /
trude tén thudc tinh. Thi du thudc tinh suy dién Dién tich cua 16p Chir nhdt nhu sau: /Dién tich.

5.5 THAO TAC CUA LOP

Thao tac 1 hanh vi két hop v6i 16p. Mbi thao tac c6 ba phan nhu sau: tén thao tac, tham s
thao tac va kiéu cho lai cta thao tac. Tham sb 1a d6i tugong ma thao tac nhan & dau vao. Kiéu cho
lai 14 d4u ra cta thao tac. Trén biéu d0 16p c6 thé nhin thay tén thao tic hay tén thao tac, sau d6 la
tham s6 va gié tri cho lai. Ky phap cua thao tac trén UML nhu sau:

Operation Name (argl: argl data type, arg2: arg2 data type...): return type.
Thao tac xac dinh trach nhiém cta 16p. Sau khi dé nhan biét thao tac thi xem xét lai 10p chira
chung, chu y rang:
e Néu 16p chi c6 mot hay hai thao tac thi nén gdp vao 16p khac.
e Néu 16p khong co thao tac thi nén mé hinh né nhu thude tinh.
e Néu 16p c6 qua nhiéu thao tac thi kho quan 1y, cho nén nén chia sé& chiing ra cac 16p khac.
Viéc 1ap biéu d6 tuong tac c6 nghia la da thyc hién phan 16p cac cong viée can thiét cho viéc
tim kiém thao tac. Co bdn loai thao tic can xem xét, bao gom:

Thao tac cai dat (implemetor). Thao tac nay cai dat mot vai chirc nang tac nghiép. Chung
dugc tim ra tur cac biéu do tuong tac. Biéu dd tugng tac tap trung vao cac chirc ning tac nghiép,
hau nhu mdi thong diép trén bleu d6 dugc anh xa thanh thao tac cai dat. Mdi thao tac nay co thé
duoc chuyen nguoc lai vé nhu ciu hé thong. Viéc nay duoc thuc hién nhu sau: Mdi thao tac
dugc hinh thanh tir biéu do tuwong tac, biéu d6 thao tic dugc hinh thanh tir cac chi tiét trong ludng
su kién, luéng su kién duoc hinh thanh tir UC va cubi cung la UC duogc hinh thanh tr yéu cau hé
thong. Piéu nay khing dinh rang mdi yéu cau déu duogc cai dat bang ma trinh va mdi doan ma
trinh phan anh nguoc lai yéu cau.
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Thao tic quén 1y (manager). Thao tic manager quan 1y viéc tao 1ap va hay bo cac dbi
tugng. Thi dy, cau tir va hay tir cua 16p thudc nhom nay.

Thao tic xAm nhép (access). Thong thudng thudc tinh co tinh chét private hay protected.
Tuy nhiéu 16p trong hé théng lai c6 nhu cau xam nhap thudc tinh cia 16p khac. Viéc nay dugc
thuc hién hién nho thao tac xam nhép. Thi du, 16p Employee c6 thudc tinh salary va ta khong
mubn cac 16p khac xam nhap truc tiép thudc tinh nay. Hay gan dic tinh private cho né va bo sung
hai thao tic xAm nhap vao 16p Employee, 6 1a GetSalary va SetSalary. Hiy gan tinh chat public
cho ca hai thao tic nay dé cac 16p khac c6 thé goi chiing duogc. Thao tac GetSalary c6 kha nang
liy gia tri trong thudc tinh Salary va tra lai gia tri cho 16p goi nd. Thao tac SetSalary hd trg 16p
khac gan gia tri vao thudc tinh Salary. Céch tiép can nay cho kha ning cac thudc tinh duge bao
g6i an toan trong 16p va dugc bdo vét rude 16p khac, nhung van cho cac 16p khac xam nhap
chung. Thong thudng thao tic Get va Set dugc hinh thanh cho mdi thudc tinh trong 16p.

Thao tac tro gitip (helper). Thao tac Helper 1a cac thao tac ma chinh 16p chira n6 can dén dé
thyc hién trach nhiém, nhung cac 16p khac khong can biét gi vé chiing. D6 1a céc thao tac co tinh
chat private va proteted ctia 16p. Tuong tu nhu thao tac cai dit, thao tac loai ndy ciing duoc tim ra
khi khao sat biéu do twong tic. Thong thudng nd dugc hinh thanh tir cac thong diép phan than
trong biéu d6 trinh tu va biéu d6 cong tac.

Tém lai, dé nhan ra cac thao tac cia 16p ta phai:

e Khao sat biéu dd twong tac: PHan 16n cac thong diép cia biéu dd niy sé& trd thanh thao tac
implementor. Céac thong di¢p phan than trd thanh thanh helper.

e Cac thao tac quan ly: B6 sung cau tir va hiy tir.

e (C4c thao tac xadm nhap: Tao lap cac thao tadc Get, Set cho cac thudc tinh can dugc xem xét
trong 16p khac hay 16p khac can lam thay doi gia tri cia ching.

5.6 QUAN HE

Quan hé 1a két ndi ngir nghia giita cac 16p, né cho phép mot lop biét vé cac thudc tinh, thao
tac va quan hé cua 16p khac. Cac quan éh dugc thé hién trén biéu do 16p. Gitta cac 16p c6 bdn
kiéu quan hé chinh, d6 1a: két hop (association), phu thudc (dependencies), tap hop (aggregation)
va khai quat hoa (generalization).

Dé tim kiém quan hé ta phai khao sat moi phan tir mo hinh. Thong tin vé quan hé kép hop va
quan h¢ phy thudc duoc dé dang tim thay trong cac biéu do tuong tac. Cac quan h¢ tap hop va
khai quat hoa c6 thé dugc tim thay khi khao sat cac 16p. Vay, dé tim ra quan hé gilra cac 16p ta
thuc hién céc cong viéc sau day:

Khoi dau péng khao sat biéu do trinh tu va biéu d6 cong tac. Néu Lop A giri thong diép dén
Lop B trén biéu do tuong tac, thi gitra chiing phai c6 quan hé. Thong thuong, quan hé tim ra &
day la quan h¢ két hop hay phu thudc.

Khao sat cac 16p dé tim ra quan hé tong thé - thanh phan. Bat ky 16p nao dugc hinh thanh tir
cac 16p khac thi ching c6 quan hé tap hop.

Khio sat cac 10p dé tim ra quan hé khai quat hoa. Néu tim ra cac 16p hoan toan khac nhau
cung ke thura tr mot 16p thir ba thi gitra ching vé1 16p thir ba ¢6 quan hé khai quat hoa.

5.6.1 - Quan hé két hop

Quan h¢ két hop 1a két ndi ngir nghia gitta hai 16p. Quan hé nay dugc v& bang duong don
rong biéu do 16p. Khi c6 quan h¢ két hop, moi 16p co thé gui thong di€p dén 16p khéc trong bicu
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do twong tac. Két hop c6 thé mot chiéu hay hai chiéu. Ca phap UML biéu dién két hop hai chiéu
bang duong v& khong mii tén (hinh 5.12a) hay c6 mii tén trén ca hai dau, con két hop mot chiéu
thé hién bang mdt miii tén (hinh 5.12b).

House Person C D

a) b)

Hinh 5.12 Quan hé két hop

Quan hé két hop hai chiéu trén hinh 5.11a gitta 16p House va 16p Person thé hién rang 16p
Person biét thugc tinh va thao tac public ciia 16p House, va ngugc lai 16p House biét cac thudc
tinh va thao tac c6 tinh chat public ciia 16p Person. Trong biéu dd trinh tu House gii thong diép
dén Person va Person giri thong diép dén House (hinh 5.13).

Quan hé két hop trén hinh 5.13 13 quan hé hai chiéu. Thyc té, ta thuong phai chuyén doi quan
hé két hop hai chiéu thanh quan hé mot chiéu vi quan h¢ mot chiéu d& quan ly, dé xay dung hon
va n6 cho kha ning tim ra 16p tai sir dung. Trén hinh 5.14 13 thi du quan hé mét chiéu. Trong thi
du nay, 16p Person biét thudc tinh va thao tac public cua 16p House, nhung 16p House khong biét
gl vé 16p Person. Trén biéu dd tuong tac, Person c6 thé giri thong diép dé House nhan, nhung
House khong thé giti thong diép.

: House : Person

1: Théng diép 1

2: Thong diép 2

Hinh 5.13 Quan hé két hop hai chiéu

House Khé st dung
lai

7

/

Dé sit dung
lai

Person

Hinh 5.14 Quan hé két hop mét chiéu
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Cai dat quan hé két hop hai chiéu bang cach dat d6i twong 16p nay lam thudc tinh cua 16p kia.
Tir thi du quan hé két hop gitra 16p House va 16p Person, Rose s& dac thudc tinh person vao 16p
House va thudc tinh house vao 10p Person. Hinh 5.15 1a cai dat quan hé két hop hai chiéu bang
ngdn ngit C++. Hinh 5.16 1a cai dat quan hé két hgp mot chiéu.

{
public:
Person () ;

private:

}i

class Person

~Person () ;

House *the House;

class House

{

public:
House () ;
~House () ;

private:

Person
*the Person;

}i

Hinh 5.15 Cai ddt quan hé két hop hai chiéu

{

b

class Person

class House

{

public: public:
Person() ; House () ;
~Person() ; ~House () ;

private: private:
House *the House; }i

Hinh 5.16 Cai dat quan hé két hop mot chiéu

Quan hé két hop c6 thé dé qui. Két hop dé qui cho thdy mot hién thuc cua 16p c6 quan hé voi
mot hién thyc khac cta cung 16p do. Thi du, véi 16p Person, mot nguoi co thé 1a cha cua nhiéu
ngudi hay mot ngudi 1a quan 1y cua nhiéu nhan vién nhu hinh 5.17. UnBoungedSetByReference
trong cai dt trén hinh 5.17 c6 thé 1a tap (ser) hay danh sach (lis?).

Person

1
+Manager

Phat trién phan mém bang UML
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class Person

{

public:
Person () ;
~Person () ;

private:

UnboundedSetByReference
person;

}e

<Person>

Hinh 5.17 Quan hé dé qui
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5.6.2 - Quan h¢ phu thudc

Phu thudc ciing 1a quan hé két ndi giita hai 16p, nhung n6 khac nhau chit it so v6i quan hé két
hop. Quan h¢ phu thudc luon la quan hé mot chiéu, chi ra mot 16p phu thudc vao 16p khac. Thé
hién quan hé phy thudc trén biéu d bang miii tén gach gach. Hinh 5.18a 1a thi du 16p Person phu
thudc vao 16p doc lap House. Hinh 5.18b mo ta quan hé phu thudc gitra hai goi, trong do6 goéi1 A
phu thudc vao goéi B.

Person House Goéi A GoiB

Hinh 5.18 Quan hé phu thudc

Quan hé phu thudc chi ra rang mot 16p tham chiéu dén 16p khac. Do vy, néu 16p tham chiéu
thay d6i s& anh huong dén 16p sir dung n6. Khi phat sinh ma trinh cho hai 16p nay, quan hé nay
khong doi hoi bd sung thudc tinh nao cho 16p. Tuy nhién cac 1énh cua ngdn ngir s& trg gitp quan
h¢ khi phét sinh ma trinh cai dat. Thi du, ngén ngit C++ s& bd sung 1énh gop #include vao ma
trinh. Trong quan hé két hop gitta hai 16p nhu trén hinh 5.14, Person c6 thudc tinh House. Trong
qun h¢ phy thudc nhu hinh 5.18a, vi Person khong co6 thudc tinh House nén ching phai c6 cach
khac dé biét vé House, d6 1a (a) House phai 13 tong thé; (b) hién thyc cua 16p House dugce coi la
blen riéng cta thao tac trong Person, (c) House dugc chuyén dén thao tac ciia Person nhu tham
s6 (hinh 5.19).

House

Person

¥BuyHouse(theHouse : House)

Hinh 5.19 M6 réng tham s6 cia thao tdc

| O s I [ [

GoiA Goi B GoiB GoiA

GoiC

a) b)

Hinh 5.20 Loai bo quan hé phu thuoc vong

Phu thugc géi. Phu thude con duge v gilta cac goi nhu ve cho cac 16p (hinh 5.18b). Tbn tai
phu thudc goi tir géi A dén goi B neu mot vai 16p trong gbi A c6 quan hé mot chiéu t6i goi B. Noi
cach khac mot vai 16p trong goi A can biét vé mot vai 16p trong goi B. Goi B ¢6 thé duoc st dung
lai. Khi tao phy thudc goi can tranh phu thudc vong nhu vai 16p trong B can thiét vai 16p trong A
va ngugc lai (hinh 5.20a). Trong truong hop nay ca A va B khong stir dung lai dugc. Phu thudc
vong dugc loai bo bang cach chia mot goi 1am hai. Thi du, co thé 1iy cac 16p trong B ma A phu
thudc ra dé 1ap goi méi co tén 1a C nhu hinh 5.20b.
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5.6.3 - Phu thudc tu hop

Tu hop (aggregation) 1a hinh thirc manh cua két hgp. Quan hé két hop giira hai 16p c6 nghia
la chung co cung mirc, khong 16p nao quan trong hon. Tu hop la qau h¢ gitra toan thé va bo phan
(whole-parf), trong d6 mot 16p biéu dién cai 16n hon (tong thé) con 16p kia biéu dlen cai nho hon
(b6 phan). Ty hop biéu dién _quan h¢ has-a, c6 nghia rang mot dbi tuong cua 16p tong hé co nhiéu
d6i twong ciia 16p thanh phan. Thi du xe 6 t6 dug ldp rap tir banh xe, tay lai, dong co... Thi du
khac, mot hay nhiéu cin phong c6 mot bure tuong. Tu hop duoc thé hién trén biéu d6 UML bang
doan thang két thuc hat kim cuong tang gan 16p toan thé. Hinh 5.21 cho thdy Company hinh
thanh tr cdc Depatment. Hinh 5.22 thé hién quan hé tu hop ctua xe 6 td6 voi1 cac phu kién cua
chiing va cai dat trong C++.

Company ~ Department

Hinh 5.21 Quan hé phu thuéc tap hop

Cai dat duoc mo ta trén hinh 5.22 cho théy téng thé va bd phan dugc hinh thanh va huy bo
vao thoi diém khac nhau. Do vay, quan hé tu hop ndy con duoc goi 13 tu hop boi tham chiéu (by
refrence). Mot dang déc biét cua quan hé tu hop noi trén la quan hé gdp (composition). Day la
hinh thirc manh hon cta quan hé tu hop. Trong quan hé nay thi tong thé va thanh phan duoc hinh
thanh va hay bo cung thoi dlem Thi du quan hé giira cira s6 va ban phim trén man hinh 14 quan
hé gop. Phim bam va cira s6 cung dugc tao 1ap va hity bo vao cung thoi diém. Quan hé gdp con
duogc goi 1a quan hé tu hop boi gia tri (by value). Trong UML, quan hé gop dugc biéu dién boi
vién kim cuong den nhu hinh 5.23.

Door #include “car.h”
001
class Door/{
- ..
Zj///f/ private:
- * .
Car N Engine Car *the car;
}i
kl\\x #include “door.h”
Class Car{
Tire private:
Door
Hinh 5.22 Quan hé tip hop: tong thé - thanh phan
T3 r
Window #include #include “Frame.h”
‘___;_T_' “Window.h” class Window
class Frame {
{
+ = private:
Frame private: Frame the Frame;
1.

Hinh 5.23 Quan hé gop
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5.6.4 - Quan h¢ khai quat hoa

Khai quat hoa (gereralization) va dat biét hoa (specialization) 1a hai cach nhin ‘Vé phan c?}p
16p. Phén cap 16p (hierarchy hay classification) cho kha nang quan 1y d§ phuc tap bang cach xép
dat cac doi tugng vao cay 16p dé lam tang murc triru tugng hoa.

Khai quat ho 1a tién trinh kha kho khin, n6 doi hoi kha nang triru twong cao dé c6 dugc phan
cap toi uvu. Cay cua 16p khong phat trién tir gbc ma dugc hinh thanh tir 14 ctia nd vi 14 thudc vé thé
gi6i thuc. Khai quat hoa gop cac thanh phan chung cta tap 16p dé hinh thanh 16p tong quat hon
va nd duoc goi 1a 16p cha.

Dat biét hoa cho phép thu thap cac dét trung cu thé cua tap ddi tuong chua dugc 16p nao nhan
ra. Cac dac tinh méi dugc biéu dién boi 16p méi, nd 1a 16p con cua 16p dang ton tai.

Tong quat hoa va dat biét hoa 1a hai diém nhin ngugc nhau vé quan niém phan cip 16p, nd
biéu dien hudng mé rong phan cap 16p (hinh 5.24).

Ldpcha Ldp téng quat hon ﬁ

Ldpcon | ﬂ‘Ldp dac biét hon ﬁ

Hinh 5.24 Khai quat hoa va dac biét hoa

Trong UML khai quat hoa 1a quan hé ké thira giira hai 16p. NO cho phép mot 16p ké thira céc
thudc tinh va thao tac public va protected cia 16p khéc.

0y 191q 0BG

Khai quat hoa

Employee #include “Employee.h”
&Name class HourlyEmp: public
&Address Employee
&SSN {
%Hire()
ﬁ @Fire() K
HourlyEmp SalariEmp
& Rate & Salary

Hinh 5.25 Quan hé khai quat hoa

Thi du trén hinh 5.25 cho thay hai loai nhan vién trong co' quan: nhan vién hudng luong theo
gid va nhan vién hudng luong theo thang, ca hai déu ké thura tir 16p Employee. Lop Employee
chira cac phan tir chung cta hai 16p HourlyEmp va SalariedEmp. Hai 16p nay ké thira thue tinh
Name, Adrress, SNN va cac thao tac Hire() va Fire() cua 16p Employee. Mai lop cap thap co thé
c6 thudc tinh thao tac va quan hé riéng dé bo sung vao cac thanh phan ma né ké thira. Thi du, 16p
HourlyEmp c6 thuQc tinh Rate va 16p SalariedEmp c6 thudc tinh salary.

Khi xac dinh khai quat hoa, ta c6 thé xay dung ciu trirc ké thira tir dudi 1én hay tir trén
xuong. Dé xay dung cau trlc tir trén xuong, hay khao sat 16p co cac ki€u khac nhau. Thi du bat
dau tir 16p nhan vién (Employee) a nhan ra rang co quan c6 nhiéu loai nhan vién khéac nhau. Do
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vay, phai hinh thanh cac 16p (HourlyEmp va SalariedEmp) cho cac loai nhan vién nay. Xay dung
cau tric tir dudi 1én 1a khao sat cac phan gidng nhau cta cac 16p c¢6 san dé hinh thanh 16p méi cho
cac phan tir chung. Bit dau tir cac 16p HourlyEmp va SalariedEmp, va nhan thy rang ching co
nhiéu phan tir twong ty. Do vdy, phai hinh thanh 16p méi (Employee) dé luu trit cac thanh phan
chung nay. Trén hinh 5.25 con c6 cai dit quan hé ké thira giita cac 10p Employee, HourlyEmp va
SalariedEmp trong ngoén nglr C++.

Animal

Syt HS Gau

Sleep()
{
//Nam xap
}

Sleep()

{
//Nam ngira

Sleep()

{
//Trén cay

}

}

Hinh 5.26 Pa hinh

L&p mo ta cac thude tinh va hanh vi chung cho céc 16p khac trong quan hé ké thira 13 16p triru
tugng. Lop triru tuong 13 16p khong c6 ddi tuong. Lép Vihicle trén hinh 5.25 1a thi du vé 16p triru
tuong. Lop nay khong co ddi tuong va c6 ky hidu {abstract} dudi tén 16p hay tén nghiéng trong
biéu d6 UML. Théng thudng, 16p triru twong c6 thao tac triru twong, d6 1a thao tac khong cé cai
dat trong 16p noi nd dugc khai bao. Néu cac 16p ké thira tir 16p triru tugng c6 cai dit cac thao ta
cac thao tac nay thi nd 13 16p cu thé (16p c6 dbi tuong), nguoc lai nd cling 14 16p triru twong. Thi
du thao tac drive() dugc cai dat khac nhau trong 16p Car va Boat, hai 16p nay 14 16p cu thé. Khi
dd x4y dung phan cap ké thira, tiép can hudng ddi tuong co kha ning manh xir ly cac kiéu suy
dién khic nhau, hay ta goi n6 c6 kha ning da hinh (polymorphism). Poly 1a nhiéu va morph 1a
hinh dang. Da hinh 1a kha nang kich hoat cac thao tac khac nhau cua dbi tuong ma khong biét gi
vé kiéu d6i twong. Mdi 16p con ké thira dit ta thao tic ciia 10p cha va c6 kha nang sira doi dé co
dugc cac tinh chét riéng ctia mirc triru twong hién hinh. Pa hinh khéng anh hudng dén nhiém vu
phan tich, nhung né lai phu thudc vao phan tich.

Hinh 5.26 1a thi dy vé tinh da hinh. Céc con vat nhu Su tir, H6 va Gdu déu ¢6 théi quen khac
nhau khi ngu. Cac 16p con cu thé hoa thao tac Sleep() theo tirng loai con vat.

5.6.5 - Gan dac tinh cho quan h¢
5.6.5.1 - Tinh nhiéu

Tinh nhiéu (multiplicity) 1a két hop biéu dién quan hé cau tric giita cac dbi twong. Tinh nhiéu
ctua quan h¢ cho biét bao nhiéu hién thuc cua 16p c6 quan hé voi mot hién thuc cta 16p khac vao
mot thoi diém. Khai niém “bao nhiéu” dugc goi la tinh nhiéu ciia mot “vai trd” cua két hop. Véi
h¢ théng dang ky mén hoc tai mot truong dai hoc, ta c¢6 cac 16p Course va Student. Cac 16p nay
c¢6 quan hé v6i nhau, 16p hoc ¢6 sinh vién va sinh vién c6 cac 16p hoc. Tinh nhiéu ctia quan hé ¢6
thé tra 101 hai cau hoi sau: “Mot sinh vién cé thé hoc bao nhiéu mén hoc trong mot hoc ky?” va
“Bao nhiéu sinh vién co thé ding ky mot mon hoc?” Thi du mét sinh vién c6 thé hoc dong thoi tir
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0 dé 4 mon hoc va mot 16p c6 thé co tir 10 dén 20 sinh vién. Tinh nhiéu cia qun hé nay duoc thé
hién trén hinh 5.27.

Course Student

0.4 10..20
Hinh 5.27 Tinh nhiéu

_Can phan biét hai khai niém, Cardinality va Tinh nhiéu. Trong khi Cardinality 1 tong s6 cac
phan t&r mong do1i trong mat tap, con tinh nhiéu la dac td khoang trong d6 Cardinality dugc phép.
Trong UML c6 céc tinh nhiéu sau day:

Tinh nhiéu Y nghia
* Nhiéu
0 Khong
1 Mot
0..* Tir khong dén nhiéu
1..*% T mot dén nhiéu
0..1 Khong hay mot
1.1 Chi mét

Trong mot s6 ngon ngir 1ap trinh, quan hé két hop mot chiéu hay hai chiéu mot-nhiéu dé cai
dat hon quan hé nhiéu-nhiéu. Tuy nhién, quan h¢ két hop hai chiéu nhiéu-nhiéu c6 thé chuyén
thanh quan hé két hop mot-nhiéu nhu trén hinh 5.28.

A B

% 1 1 %

Hinh 5.28 Loai bo quan hé nhiéu-nhiéu

5.6.5.2 - Tén quan hé

Quan hé c6 thé c6 tén va nhiém vu ctia nd. Tén quan hé thuong la dong tir hay cau ngin mo ta
tai sao co quan hé. Thi du, quan hé két hop giira 16p Person va 16p Company, cac cau hoi danh
cho quan hé nay la: “Tai sao lai c6 quan hé nay?”, “Person 1a khach hang, nhan vién hay ong
chu?”. Ta c6 thé dat tén quan hé 1a employs dé chi 1& tai sao lai co6 quan hé nay (hinh 5.29). Tén
quan hé 1a tuy chon va dugc dat trén duong vé quan h¢, nd chi dugc str dung khi quan hé gitra hai
16p khong 6 rang.

UML con cho kha ning dat hudéng quan hé bang tam giac nho. Dé cho don gian, doi khi tam
giac nho nay duoc thay the bang ky tu <hay> c6 san trong moi by phong chir. Thi du v6i quan hét
rén, ta phai noi 1a “Company employs the person”, khong thé noi ngugc lai.
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employs>
Company oy Person

Hinh 5.29 Tén quan hé

5.6.5.3 - Nhiém vu cua lop

Tén nhiém vu c6 thé dugc sir dung trong cac quan hé két hop va t6 hop thay cho tén quan hé.
M3di quan hé nhi phéan c¢é hai niém vu, mdi nhiém vu & dau cudi trén quan h¢ trén biéu do. Nhi¢m
vu md ta 16p nay “nhin” 16p khac théng qua quan hé két hop nhu thé nao. Hiy xem xét thi du
quan hé giita Company va Person trén hinh 6.30, c6 thé néi rang Person dong vai trd employee
khi ¢6 quan hé v&i Company. Tén nhiém vu 1a danh tir hay cau ngin va duoc dit gan biéu tuong
16p. Thong thudng viée st dung tén quan hé hay st dung tén nhiém vu la doc 1ap nhau. Tuong tu
tén quan h¢, tén nhiém vu la tuy y va thuong dugc st dung khi quan hé¢ gitra hai 16p 1a khong
duoc thé hién 1o rang trén biéu do.

Company class Company

{

+emplbyer
public:

Person
*employee;
i

+emplyee class Person
Person {

public;

Company
*emplover;

Hinh 5.30 Nhiém vu cua quan hé

5.6.5.4 - Quan hé tinh

Khi phéat sinh ma trinh thi thu¢c tinh dugc hinh thanh cho quan hé két hop va to hop. Thudc
tinh tinh s€ duogc chia s€ cho moi hién thuc 16p. Néu dac nhiém vu ctia quan hé 1a tinh thi trén
bicu do 16p s€ c6 thém dau § trudc nod. Thi du trén hinh 5.31 cho thay nhi€ém vu emplyee 1a tinh.

Company

+employer

+$employee

Person

Hinh 5.31 Quan hé tinh
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5.6.5.5 - Quan hé friend

Gia st ta c6 quan hé friend gitra hai 16p Supplier va Client. Quan hé nay chi ra 16p Client c6
kha niang tham nhap cac thanh phan khong phai public cua 16p Supplier. Cac quan hé két hop, tap
hop, phu thudc va tong quat hoa déu co thé cé dic tinh friend. Ma ngudn cua 16p Supplier sé chira
logic cho phép 16p Client c6 pham vi 1a friend.

Thi du, quan hé két hop mot chiéu tir 16p Person dén 16p Company c6 dit tinh fiiend thi khi
phat sinh ma nguodn cho Company, tép .h s& chira dong 1énh fiiend class Person. Co nghia rang
16p Person c6 kha ning xam nhdp cac thanh phan véi tinh chat khong phai 13 public cia 16p
Company.

5.6.5.6 - Phan tir lién két

Phan tir lién két, con goi 1a 16p két hop, 13 noi luu trit thudc tinh lién quan dén két hop. Thi du
c¢6 quan hé giita hai 10p Student va Course. Vay thudc tinh Grade s& duoc dat & dau? Néu dat
trong 16p Student thi phai bo sung thudc tinh vao 16p Student cho ting moén hoc ma sinh vién
dang ky hoc. Néu dic né trong 16p Course thi phai bo sung thudc tinh cho mdi sinh vién dang ky
mon hoc. Van dé nay c6 thé giai quyét bang tao 1ap ra 16p méi, d6 1a 16p két hop (association).
Thudc tinh Grade lién quan dén lién két gitra hai 16p hon 13 véi timg 16p, do vdy dat chung vao
16p méi nay. Ky phéap ciia phan tir lién két trong UML nhu trén hinh 5.32.

Course Student
0.4 ‘ 0..20

Hinh 5.32 Phan tir lién két
Cai dat quan hé nay bang C++ co thé nhu sau:

class Course; class Student;
class Grade

{

private:
Course* the course;
Student* the student;

}s

#include “Grade.h”
class Course

{
private:

Grade* the-grade;
¥
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#include “Grade.h”
class Student

{
private:

Grade* the grade;
s

5.6.5.7 - Han ché pham vi quan hé (Qualifers)

Qualifier dugc sit dung dé han ché pham vi sir dung ctia quan hé két hop. Thi du ta c6 quan
hé két hop giita 16p Person va 16p Company. Gia su ta phai mo hinh hoa van dé nhu sau: voi
nhan vién ¢6 sb chi danh PersonID cho trudce, chi ton tai quan hé giita ho vi hai cong ty. Biéu dd
mo hinh ¢6 thé nhu trén hinh 5.33.

Company

L
\\

PersonlD : Integer

Person

Hinh 5.33 Han chépham vi quan hé

Insurance Company

1

0.*
Insurance Contact
0.*
0.* —
B {or}
1.* 1.*
Person Company

Hinh 5.34 Quan hé két hop or

5.6.5.8 - Quan hé két hop or

Trong mot s6 md hinh khong phai moi t6 hop la hop 1¢. Hay quan sat thi du mo hinh trén hinh
5.34. Mot nguoi (Person) c6 thé ky hop dong bao hiém véi cong ty bao hiém (Insurrance
Contract) v6i cong ty bao hiém, tuy nhién nguoi va cong ty khong thé c6 cung hop ddng bao
hiém. Dé giai quyét van dé nay ta sir dung quan hé két hop or. D6 1a quan hé rang budc giira hai
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hay nhiéu két hop. N6 chi ra rang cac ddi twong cta 16p chi c¢6 thé tam gia vao mot lién két vao
mat thoi diém. Quan h¢ két hop or dugc thé hién bang dudng ndi gach gilra cac ket hop va dic ta
{or}.

5.7 CO CHE DUY TRi POI TUQONG

Trong pha phén tich ta di chi tiét cac thong tin can duy tri (persistence) con co ché duy tri
duogc xac dinh trong pha thiét ké. Cac dbi tuong co thé duoc duy tri trong ROM, tép trén dia
clng, tao ra cac cdy B-free hay su dung mot quan tri CSDL thuong mai nao do. Khi da quyét
dinh str dung hé quan tri CSDL thi phai quyét dinh sir dung hé quan tri CSDL quan hé (RDBMS)
hay hé quan tri CSDL d6i tuong (ODBMS). Loi thé cua st dung ODBMS 1a khong can chuyen
doi cac ddi tuong su dung sang bang va ngugc lai. Tuy nhién cho dén nay ODBMS chua dat dén
d6 chin mudi, do v@y nd chua chay tron tru nhu RDBMS [LIBE98]. Nggc lai, cong nghé CSDL
quan hé di dugc kiém nghiém, c6 nhiéu cong ty hd trg phét trién va quan trj cac Gtng dung CSDL
quan h¢ 16n.

Su duy tri la kha nang khoi phuc dbi tuong vé trang thai trude d6 sau khi tat may hay ra
khoi hé thong. D6 1a kha nang duy tri d6i tugng san sang ngay ca khi chuong trinh da két thic, va
dbi twong cua chuong trinh khac van c6 kha ning xam nhap dén ching. Pic biét, trang thai cua
d6i tuong dugc duy tri sao cho c6 thé tao 1ap lai no sau nay trong chuong trinh khac.

5.7.1.1 - Anh xa mét-mot hay siv dung Blob

Mot 4nh xa duy tri 1a 4nh xa mdi thudc tinh cua ddi tuong vao mdt cot bang CSDL. Trong mo
hinh 4nh xa mot-mot, mdi ban ghi dugc hinh thanh tur thiét lap gia tri cQt twong Gng vaoi thudc
tinh cu thé boi gia tri ctia thudc tinh d6. V&i nhiéu thude tinh, ta phai chuyén doi gia tri dé phu
hop véi yéu cau CSDL. Thi du, cach luu ngiy thang trong ddi tuong va trong CSDL la khac
nhau. K¥ thuat nay 1am giam dang ké hiéu ning cua hé théng. Mot giai phap khéc 13 luu trir toan
b6 ddi tuong nhur diy nhi phan ctia cac byte (dugc goi la Blob). Cac gia tri khoa tim kiém s& dugc
Iru nhu thuge tinh trong cot. Khong thé xur Iy, sap x¢&p dir li¢u trong CSDL loai nay, nhung co thé
truy van Blob nhd cac khoa dé phuc hoi lai d6i tuong trong Ung dung. Ky thau65t nay gay ra
nhiéu kho khin cho viéc phét trién va bao tri. Do vay nhiéu nguoi phat trién hé théng khong st
dung Blob.

Trong C++ ta sir dung cac con tro dé dic tén ddi twong trong mo ta ddi twong khac. Vié nay
duoc thuc hién dé biéu dién cac quan hé Kkét hop. Khi 4nh xa vao bang CSDL, thi viéc dac tén nay
1a do chi danh ddi tuong (Object Identifiers — OID) dam nhiém. OID thudng duoc phat sinh trong
mdi truong duy tri khi d6i tugng duoc Iuu trir 1an ddu vao CSDL.

OID dugc cai dat nhu kiéu dir liéu CSDL (s6 long hay xau dai tir 6 dén 12 ky tu), vé mat 1y
thuyét thi n6 phai 1a sb duy nhit trong khong gian va thoi gian. Viéc tao ra OID duy nhét tuyét
dbi 1a vo cung khé khin. Microsodt da str dung thuat toan phirc tap dé phat sinh sé duy nhat dai
128 bit véi tén Chi danh duy nhdt toan cau (Globally Unique Identifiers — GUID). GUID dugc sir
dung 1am chi danh duy nhét cho céc 16p, giao dién hay bat ky d6i twong nao khac. Tuy nhién
thudt todn nay con c6 van dé trong thiét ké. Mdi GUID bao gom 60 bit dé chira s6 biéu dién
khoang thoi gian 10ns dém tir 00:00:00,00 ngay 15 thang 10 nam 1582. Pong hod niy sé& bi tran
vao ndm 3400, do vay sé€ xuét hién van dé Y3,4K vao thién nién ky thir tu.
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5.7.1.2 - Biéu dién ké thira

Thi du vé quan hé ké thira duoc biéu dién trong biéu db trén hinh 5.35a. Biéu d6 bao gom 16p
co sO A va hai 16p ke thura B va C. Hinh 5.35b chi ra xép dat ching trong b nho.

Lép A
al
a2 al
al a2
] ! al a2 cl
/ \ a2 bl 2
c3
Lép C
LépB gcl
bl $c2 Lép A Lép B Lép C
@c3
a) b)

Hinh 5.35 Thi du ké thira I6p

~Chuy rang thudc tinh dinh nghia trong A (A.al va A.a2) s€ la mot phan cta ddi tuong B va
doi tugng C. Vay, ta phai anh xa 16p co s¢ va cac 16p ké thura vao bang CSDL nhu thé nao? Co
ba lugc do dé lva chon nhu sau:

Luu toan bd cac thudc tinh cta 16p A vao mot bang, cac thude tinh dinh nghia truc tiép trong
B dugc luu vao bang thur hai, con bang thir ba chira cac thudc tinh dinh nghia tryc tiép trong C.
Hinh 5.36a m6 ta cac bang CSDL cho 16p A, B va C theo quan diém nay. Cha ¥ rang OID cua
16p co s¢ dugesir dung nhu khda ngodi (foreign key) trong céc bang biéu dién 16p suy dién.

Bang A Bang B Bang C
@al @bl Bl
@a2 <A.OID B2
<OID <OID Ec3 Bing C
<Ngay khditao <Ngay khditao & A.0ID Bl &
<@Thuéc tinh khic <@Thuéc tinh khic &om ¢al
BNgay khditao o2
hudc tinh khac ‘
&bl
¢el
¢c2
a)
&3
. <OID
Bang A Bang B Bang C . )
ol cal o ¢Ngay khditao
&az <raz Laz ¢Thudc tinh khac
<OID bl <cl
¢Ngay khditao <OID £e2
¢Thugc tinh khdc ©¢Ngay khditao &c3 c)
<Thude tinh khic SOID
<MNgay khditao
©Thuéc tinh khdc
b)
Hinh 5.36 Biéu dién ké thira
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Khéa: Mbi hang trong bang chi c6 danh duy nhét, né bao gdbm mét hay nhiéu truong trong
hang. Truong st dung lam chi danh cho hang dugc goi 1a khoa.

Khoa ngoai: Cac bang trong CSDL quan h¢ c6 quan hé vdi nhau. Mt giai phéap tao quan hé
gitra hai bang A va bang B la bang B chura khoa cta bang A, hay n6i cach khac bang B c6 khoa
ngoai.

Theo cach tiép can nay thi dé tao 1ap lai ddi tugng sau nay ta phai thuc hién thao tac két ndi
(join). Loi thé cua nd 1a 1am giam dang ké khong gian luu try nhung lai 1am giam tc d6 thuc
hién chuong trinh.

Luu trir cac thudc tinh dugc dinh nghia truc tiép trong 16p B vao mot bang, cac thudc tinh
dinh nghia tryc tiép trong C duge luu vao bang thir hai, cac thudc tinh dinh nghia trong 16p A
duogc luu vao ca hai bang néi trén. Hinh 5.36b mo ta cach tiép can nay. Khong can thao tac két
ndi & day dé tao 1ap ddi tuong. Giai phap nay doi hoi it khong gian luu trit xo v6i bang phang va
chuong trinh chay nhan h hon so vé1 giai phap trén.

Luu trr toan bd céc thude tinh cua 16p A, B, C vao cung mot bang 16n, cach tiép can nay
duogc goi 1a tiép can bang phang. Thi du, bang phéng cua cac 16p A, B, C dugc mo ta tong hinh
5.36¢. Cac thudc tinh khong c6 y nghia trong 16p ké thira duoc gan NULL. Giai phap nay khong
doi hoi thao tac két ndi dé tao lap lai d6i twong, né doi hoi nhiéu khong gian hon dé luu trix,
nhung chwong trinh ¢6 thé chay nhanh hon.

5.7.1.3 - Biéu dién quan hé

Viéc biéu dién quan h¢ gitra hai ddi tugng phu thudc vao tinh nhiéu cua quan h¢. Tinh nhiéu
ctia quan hé dugc tim thdy trong mé hinh ddi twong va phai dugc cai dat trong CSDL. C6 hai
cach 4nh xa quan hé giita cac ddi twong vao CSDL quan hé. Theo cach tiép can thi nhat thi quan
hé gitra hai ddi tuong dugc anh xa vao CSDL be‘ing cach stir dung chi danh OID ctia mot ddi tuong
nhur gia tri ctia cot trong bang CSDL. Theo cach tiép can thir hai thi sir dung bang tach biét dé luu
try thong tin quan hé. Quyét dinh sir dung giai phap nao phu thudc vao tinh nhiéu ctia quan hé va
quan hé do6 1a mot chiéu hay hai chiéu.

Giao dich Biénnhén Giao dich Biénnhén
1 1 1 1
Giaodien |l Lt Giaadien ] | Giao dich LY Biennhgn
ID_GiaoDich >< ID_GiaoDich ID_GiaoDich ID_BiénNha
ID BiénNha ID BiénNha ID BiénNha n
n 1 1 n n 1

Hinh 5.37 Quan hé mot-mot

Quan hé mot-mot: Dé biéu dién quan h¢ mot-mot hai chiéu thi phén dinh nghia bang cho mdi
ddi tuong phai chtra OID ddi tuong khac nhu con trdé dén thy thé ddi tuong d6. Thi dy, gid st ta
c¢6 ddi twong Giao dich va di twong Bién nhdn. Mbi Giao dich ¢6 mot bién nhan va mdi Bién
nhdn biéu dién mot Giao dich. Néu ta md hinh hoa Bién nhdn nhu mot ban ghi va Giao dich nhu
mdt ban ghi khac thi phai gin ID ctia Bién nhdn vao ban ghi Giao dich va ID cua Giao dich vio
bang ghi Bién nhan (hinh 5.37a).

Vi quan h¢ mot-mot mot chiéu, ddi tugng dang bi trd tdi s€ c6 OID cua ddi tuong khéac. Thi
du doi tugng Bién nhdn can tim Giao dich, nhung khong lam nguoc lai. Do vay, ta c6 quan hé
mot-mot mot chieu, Bién nhan sé c6 1D cua Giao dich (hinh 5.37b).
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Quan hé mot—nhzéu Quan h¢ mot-nhidu mo chiéu duoc quan tam nhiéu hon. Gia st ta co
TénSdch va ta c6 rat nhidu QuyenSach TénSdch tré dén ting db6i tuong ctia QuyénSdch. Trong
truong hop nay, (101 tugng QuyénSdach s& cd6 OID cua d6i twong TénSdach. Biy gio co truy van
CSDL dé c6 quyén sach ma c6 tén trong trudng ctia né (hinh 5.38a).

cooCongity: s ~-Nhanvién ]
ID_CongTy / ID_NhanVié
ID NhanVié n

n 00
a)
s s | oumse
ID PocGia | | ID_DocGia / ID_QuyénSach
w ID_QuyénSach

b)

Hinh 5.38 Quan hé mot-nhiéu

Trong quan h¢ hai chiéu nhiéu-nhiéu ta khong thé gan OID cia d6i tuong nay lam gia tri cua
cot trong d6i tugng khac. Ta phai sir dung bang riéng voi tén goi la bang két ndi (join table). Thi
du, rat nhleu DgcGia mugn mot QuyénSach va mdi PocGid muon nhiéu QuyénSdch. Ta phai tao
bang két ndi, nd két ndi PdcGid vao QuyénSach sao cho mdi dau vao s& twong tmg mot
ID DPécGia va mot QuyénSach (hinh 5.38b).

5.8 THUC HANH

5.8.1 - Swr dung Rational Rose

5.8.1.1 - Tao lap va hity bé biéu db l6p

Trong Rose, biéu d6 16p duoc lap trong khun nhin logic (logical view). S6 luong biéu d6 16p
dugc thanh 1ap phu thuge vao nhu cau mo ta tron ven bure tranh hé thong. Khi tao lap, m6 hinh
m&i, biéu dd 16p Main duge hinh thanh ngay dudi khun nhin logic. Thong thudng, biéu do 16p
nay chira cdc goi 16p trong mo hinh. Ta co thé lap biéu do 16p khéac trong goi hay ngay dudi
khung nhin logic.

Tao lap biéu dd 16p mai nhu sau:
1. Nhan phim phai trén khung nhin logic trong browser

2. Chon New>Class diagram
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3. Nhap tén méi cho biéu d6 16p vira lap
4. Nhan dap trén biéu db 16p mai 1ap trong browser ¢é mé chiing.

Sau khi tao lap biéu do 16p, budc tiép theo 1 bd sung 16p vao méd hinh. Trong qua trinh x4y
dung, doi khi can huy bo 16p trong b1eu do hay huy bé chinh biéu d6 16p ma ta vira lap. Khi hiry
b6 biéu d6 16p, cac 16p trong biéu db van ton tai trong browser va trong cac biéu d6 khac.

Huy bo phan tir biéu d6 16p nhu sau:

1. Chon phan tr trén biéu do

2. Nhén phim Delete

Huy bé phan tir mé hinh khoi mé hinh nhu sau:

1. Chon phan tir trén biéu d6

2. Nhan phim Ctrl+D.

Huy bo biéu do 16p nhu sau:

1. Nhan phim phai trén biéu do 16p trong browser
2. Chon thuc don Delete.

5.8.1.2 - Bé sung lép thong thwong vao biéu do

C6 nhiéu cach bd sung 16p vao biéu d6 nhu str dung phim trén thanh cong cu, browser hay
thuc don cua Rose. Trinh ty bd sung 16p mdi vao biéu d6 nhu sau:

1. Chon phim Class trén thanh cong cu
2. Nhén phim chudt bt ky dau trong biéu dd 16p, 16p méi c6 tén mic dinh NewClass

3. Nhép tén mdi cho 16p vua tao ra. Lop mdi duge ty dong cép nhét vao browser trong
khung nhin logic.

Ta c6 thé bd sung 16p cb sin trong md hinh vao biéu d6 16p bang cach di 16p tir browser vao
biéu do 16p dang mo.

5.8.1.3 - Bé sung lép tham s

L&p tham s6 1a kiéu dic biét cua 16p, nd dugc bd sung vao biéu dd theo cac bude sau:
Chon phim Parameterized Class trén thanh cong cu

Nhin chudt bat ky dau trong biéu do 16p

b=

Nhép tén 16p.

5.8.1.4 - Ddt dbi sé cho l6p tham sb

Dbi sb cua 16p tham sd dugc hién thi trong chir gach-gach, trén biéu do 16p. Dbi sb co thé 1a
16p khac, kleu dir liéu hay biéu thirc hang. C6 thé bo sung bao nhiéu ddi sé tuy y. Trinh tu bd
sung d6i s6 nhu sau:

1. Mo cira s6 dic ta 16p
2. Chon bang Detail
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Nhén phim phai bat ky dau trong ving Formal Arguments

Chon thuc don Insert

Nhap tén ddi s6

Nhan chudt trén cot Type dé hién thi danh sach kiéu déi sb, chon kiéu phu hop.

N kW

Nhén chudt trén cot Default Value dé nhap gia tri mic dinh nhung viéc nay khéng bat
budc.

Bai bo ddi sd theo trinh tu sau:

1. Mo cira s6 dic ta 16p

2. Chon bang Detail

3. Nhén phim phai trén d6i s& bai bo
4. Chon thyc don Delete

5.8.1.5 - Bé sung l6p hién thwe (Instantiated Class)

Bo sung 16p hién thyc nhu sau;

1. Chon phim Instantiated Class trén thanh cong cu
2. Nhén bét ky dau trong biéu do

3. Nhap tén 16p voi dbi trong dau <>

5.8.1.6 - Bé sung lop tién ich (Class Utility)

Lép tién ich 16p 1a tap hop céc thao tac dé 16p kahlc str dung. Boi sung 16p tién ich theo cac
budc nhu sau:

1. Chon phim Class Utility trén thanh cong cu
2. Nhén bat ky dau trong biéu d6 dé vé& 16p méi
3. Nhap tén 16p.

5.8.1.7 - Bé sung I6p tién ich tham sé

Lép tién ich tham s6 1a miu dé tao 16p tién ich. B6 sung 16p tién ich tham sé nhu sau:
1. Chon phim Parametrized Class Utility trén thanh cong cu

2. Nhén bét ky dau trong biéu d6 dé v& 16p méi.

3. Nhap tén 16p.

5.8.1.8 - Bé sung lop tién ich hién thwe

Lép tién ich hién thuc dugc bd sung vao biéu dd nhu sau:

1. Chon phim Instantiated Paremetrized Class Utility trén thanh cong cu
2. Nhén bét ku dau trong biéu d6 dé vé& 16p moi

3. Nhap tén 16p.
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5.8.1.9 - Bé sung Metaclass

B6 sung metaclass nhu sau:

1. Bo sung 16p vao biéu do 16p hay browser nhu mo ta trén
2. Mo cira sb dic ta 16p

3. Chon Metaclass trong cir s6 Type cua hdp thoai

4. Nhan OK.

5.8.1.10 - Ddc td lop
Thong qua wra s dac ta 16p (Class Specification) ta c6 dac cac thudc tinh cho 16p nhu
stereotype, pham vi va luu trit 16p (persistance). M6 ctra s6 dac ta nhu sau:
1. Nhén phim phai trén 16p trong biéu dd 16p
2. Chon thyc don Open Specification.

Tén 16p. Mdi 16p trong mo hinh c6 tén duy nhat. Thong thuong, tén 16p 1a danh tir don, tén
16p khong c6 ddu cach (vi nhiéu ngdn ngir 1ap trinh khong tro giup déu cach trong tén 16p). Tén
16p thudng ngin gon, khong phan biét chir hoa va chir thuong. Viéc lya chon loai ky tu phy thudc
vao timg hing phan mém.

Stereotype. Gan stereotype cho 16p nhu sau:

1. Mo cira sb dic ta 16p

2. Chon stereotype tir hop danh sach hay nhéap tén mai
Hién thi tén stereotype trén biéu d6 theo cac budc nhu sau:
1. Nhén phim phai trén 16p trong biéu dd 16p

2. Chon Options > Stereotype Display >Label. Tén stereotype s& xuat hién trong dau <<>>
ngay trén tén 16p.

Hién thi biéu tugng stereotype trén biéu do 16p theo cac budc nhu sau:

1. Nhan phim phai trén 16p trong biéu d6 16p

2. Chon Options > Stereotype Display > Icon.

3. Biéu tuong stereotype s& dugc hién thi trong biéu tugng 19p, trén tén 16p.
Tit biéu tuong stereotype trén bicu do 16p theo cac budce nhu sau:

1. Nhan phim phai trén 16p trong biéu d6 16p

2. Chon Options > Stereotype Display >None. Lop van c6 stereotype va nhin thay né trong
ctra sO ddc ta 16p, nhung khong nhin thay trong biéu do 16p.

Pham vi 16p. Thudc tinh Visibility xac dinh 16p c6 dugcdy ngoai goi ciia nd hay khong. Rose
c6 ba loai pham vi 16p, do la:

e Public: 16p dugc nhin thiy tir moi 16p khac trong hé thong
e Protected, Private: L6p chi c6 thé duoc nhin thay tir 16p friend hay tir trong chinh 16p né.
e Package hay Implementation: 16p duoc nhin thay tir 16p khac trong goi.

Pé dat pham vi 16p ta 1am nhu sau:

Phat trién phan mém bang UML trang | 118



1. Nhan phim phai trén 16p trong biéu d6 16p
2. Chon Open Specification tr thuc don
3. Chon dac tinh Public, Protected, Private hay Implemenation.

Pit s6 phién ban (cardinality) cho 16p. Truong Cardinality 1a dé nhap sb hién thyc mong
doi cta 16p. Thi du néu ta mudn cé nhiéu hién thuc 16p Employee thi nhap gia tri n cho
Cardinality cua 16p nay. Lop diéu khién thuong c6 Cardinality 1a 1. Dé dat Cardinality cho 16p ta
lam nhu sau:

1. Mo cira s6 dic ta 16p
2. Chon bang Detail
3. Chon Cardinality tir hop danh sach hay nhap sé méi.

Pit dic tinh lwu triv 16p. Trong Rose c6 thé gan dic tinh luu trit cho 16p, cac dic tinh nay co
thé 1a:

e Persistent. Lop V?ln con ton tai ngay ca khi ung dung khong thuc hién. Co nghia rang
thong tin trong doi tugng cua 16p dugc luu trit trong CSDL hay trong khuén mau khac
nao do.

e Transient. Thong tin trong dbi twong cua 16p khong duge luu trit vao bd nhd ngoai.

Khoéng dugc gan thudc tinh Persistent cho 16p tién ich, 16p tién ich tham sb va 16p tién ich
hién thuc. Cac budc gan dac tinh nay nhu sau:

1. M0 cira s6 dic ta 16p
2. Chon bang Detail
3. Chon Persistent hay Transient trong vung Persistent.

Pit dic tinh 16p triru twong. Lép A 13 triru twong thi khong bao gio co ddi twong kiéu A
trong b nho. Tao lap 16p triru tugng nhu sau:

1. Tao lap 16p bang phuong phap mé ta trén
2. Mo cira sb dic ta 16p

3. Chon bang Detail

4. Panh déu Abstract trén hop thoai.

5.8.1.11 - Tao ldp va huy bo gdi

Trong cac chuong trude ta thdy goi duoc xay dung tir cac khung nhin UC, chung chira tac
nhan, UC, biéu d06 trinh tu hodc/va biéu do cong tac. Goi con dugce bo sung vao khung nhin logic,
chung céc 16p co6 tinh chat chung. Tao lap gbi moi dugce hién thuc nhu sau:

1. Chon phim Pakage trén thanh cong cu

2. Nhén bét ky dau trong biéu do 16p dé tao goi méi
3. Nhép tén goi.

B6 sung gbi trong browser dugc hién thuc nhu sau:

1. Nhén phim phai chudt trén khung nhin logic trong browser. Néu c6 nhu ciu tao géi trong
g61 thi nhan phim phai chudt trén goéi trong browser.
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2. Chon thyc don New> Pakage dé bd sung goéi moi voi tén mic dinh NewPakage trong
browser.

3. Nhap tén cho go6i mai.

Mot khi goi duoc tao, ta c6 thé di chuyén cac phan tir mé hinh hoa vao goéi. Huy bo gbi trong
biéu d6 duo thuc hién nhu sau:

1. Chon goi trong biéu dd 16p
2. Nhan phim Delete

3. Cha ¥ rang goi chi bi loai bo khoi biéu d6 16p, nhung van con trong browser va biéu do
16p khac.

Huy bd goi trong m6 hinh dugc thye hién nhu sau;
1. Nhan phim phai trén goi trong browser
2. Chon thuc don Delete.

5.8.1.12 - Bé sung thuéc tinh cho lép

B6 sung thudc tinh vao 16p theo cac budc nhu sau:
1. Nhan phim phai trén 16p trong biéu d6 16p
2. Chon New>Attribute

3. Nhap tén thudc tinh theo khudén mau: Data Type = Intial Value, thi du:
Address:String
IDNumber:Integer=0
Trét tu kiéu dit liéu anh hudng dén phat sinh ma trinh, nhung gié tri mac dinh cua thudc
tinh 1a tuy .

4. Dé gan thém cac thudc tinh khac hay nhan Enter va nhép tryc tiép thudc tinh méi vao 16p.

5.8.1.13 - Dat thuoc tinh

C6 thé gan cac dic tinh sau ddy cho thudc tinh 16p: kiéu dit lidu cta thudc tinh, gia tri khoi
dau, stereotype va pham vi. D€ mé cura s6 thudc tinh ta lam nhu sau:

1. Nhan phim phai trén thudc tinh trong browser
2. Chon thyc don Open Specification.

Pit kiéu dir liéu thude tinh. Co thé gan kiéu dir liéu ctia ngdn ngit nhu string, integer, long
hay boolean cho kiéu thudc tinh. Ciing c6 thé gan tén 16p méi tao lap ra trong m6 hinh vao kiéu
thudc tinh cua 16p. Trinh ty gan ki€u dir liéu thudc tinh nhu sau:

1. Nhén phim phai vao thudc tinh trong browser
2. Chon thyc don Open Specification.
3. Chon kiéu dir liéu tir hop danh sach Type hay nhap kiéu dir liéu méi.

bit stereotype cho thudc tinh. Tuong ty UC va tac nhén, c6 thé gan stereotype cho thudc
tinh dé phan loai chiing. Viéc lam nay cling khong bat budc trong Rose vi n6 chi lam cho mo hinh
dé doc ma thoi.

Trinh ty gin stereotype cho thudc tinh theo cac budc nhu sau:
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1.
2.
3.

Nhan phim phai trén thudc tinh trong browser
Chon thuc don Open Specification. Rose s& mé cira s6 Class Attribute Specification.

Chon stereotype tir hOp danh sach hay nhap stereotype moi.

Dit gia tri ban diu cho thudc tinh. Trinh tu gan gia tri ban dau cho thudc tinh nhu sau day:

1.
2.
3.

Nhan phim phai trén thudc tinh trong browser
Chon thuc don Open Specification. Rose s& mé cira s6 Class Attribute Specification.

Nhép gia tri mac dinh cho thudc tinh vao 6 Intial Value.

Dat pham vi cho thugc tinh. Viéc gan pham vi thudc tinh dugc thyuc hién nhu sau:

1.
2.
3.

Nhan phim phai trén thudc tinh trong browser
Chon thuc don Open Specification.

Chon pham vi thudc tinh trong ctra ) Export Control. Mac dinh pham vi thudc tinh s¢€ 1a
Private.

Pat cach thire lwu try thude tinh. Cach thic luu trir thudc tinh mo ta thudc tinh sé dugc luu
trlt trong 16p nhu thé nao, ching bao gom ba loai: by value, by reference va unspecified. Céc
budc dac cach thire luu trir thude tinh nhu sau:

1.

2
3.
4

Nhian phim phai trén thudc tinh trong browser
Chon thuc don Open Specification. Rose s€ mo ctra s6 dic ta thudc tinh.
Chon bang Detail

Chon By Value, By Reference hay Unspecified. Mac dinh thudc tinh dugc gan
Unspecified.

Gan thugc tinh 1a tinh. Thudc tinh tinh dugc moi hién thuc trong hé théng chia s€. Gan
thudc tinh la tinh duoc thuc hién nhu sau:

1.
2.
3.
4.

Nhan phim phai trén thudc tinh trong browser
Chon thuc don Open Specification. Rose s€ mo ctra s6 dic ta thudc tinh.
Chon bang Detail

Panh diu Static trén hop thoai. Rose s& dit dau $ trude tén thudc tinh trong bicu do 16p.

Gan thugc tinh la suy dién. Thuoc tinh suy dién 1a thudc tinh dugc tinh toan tir mot hay
nhiéu thudc tinh khac. Gan thudc tinh 1a suy dién theo cac budc sau day:

1.

2
3.
4

Nhian phim phai trén thudc tinh trong browser
Chon thuc don Open Specification. Rose s€ mo ctra s6 dic ta thudc tinh.
Chon bang Detail

Danh dau Derived trén hop thoai. Rose s& dat ddu / trude tén thudc tinh trong biéu do 16p.

5.8.1.14 - Bé sung va hiy bé thao tic

Twong tu thudc tinh, thao tic dugc bd sung vao mo hinh thong qua biéu dd 16p, browser hay
thong qua dac ta 16p. Khi bo sung thao tac ta cling c6 thé bo sung tai li€u cho chung. Tai li¢u
thuong mo td muc dich thao tdc, mo ta tham s6 va gia tri cho lai.

Trinh ty thye hién bo sung thao tac nhu sau:
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1. Nhan phim phai trén 16p trong biéu d6 16p
2. Chon New>Operation
3. Nhap tén 16p theo khudén mau nhu sau:

Name(argl:argl data type): Operation Return Type
Thi du:

Add(X:Integer, Y:Integer): Integer
Print(EmployeelD:Long): Boolean

Delete():Long

4. Nhén Enter dé tiép tuc nhap truc tiép cac thao tac khac vao biéu do 16p.
Trinh ty thuc hién bai bé thao tac nhu sau:
1. Nhan phim phai trén thudc tinh trong browser

2. Chon thuc don Delete

5.8.1.15 - Dac td thao tdac

Trong ddc ta thao tac ta co thé gan tham s6 thao tac, kiéu cho lai va pham vi thao téc. Pé thuc
hién vi¢c nay trudc hét ta phai mo ctra s6 dac ta, trinh tu thyc hién nhu sau:

1. Nhén phim phai trén thudc tinh trong browser
2. Chon thyc don Open Specification.

Gan 16p tra lai cho thao tac. Lop tra lai cho thao tac la kiéu két qué cua thao tac. Thyc hién
viéc nay theo cac budc nhu sau:

1. Nhén phim phai trén thudc tinh trong browser
2. Chon thyc don Open Specification.
3. Chon 16p tra lai tir hop danh sach hay nhap kiéu tra lai méi.

Gan stereotype cho thao tac. Bon loai stereotype hay st dung cho thao tac 1a: Implemetor,
Manager, Access va Helper. Trinh tu dat stereotype cho thao tac tuong tu nhu sau day:

1. Nhan phim phai trén thudc tinh trong browser
2. Chon thyc don Open Specification.
3. Chon stereotype tir hop danh sach hay nhap kiéu stereotype moi.

Gan pham vi cho thao tac. Bbn tuy chon cho pham vi thao tac la: Public, Private, Protected
va Pakage (Implementation). Pat pham vi cho thao tac theo trinh tu sau:

1. Nhén phim phai trén thudc tinh trong browser

2. Chon pham vi thao tac trong ctra s6 Export Control. Mic dinh, pham vi cta thao tac 1a
Public.

5.8.1.16 - Bé sung doi sé vao thao tic

Pbi s6 cua thao tac (hay tham sd) 1a dir liéu vao cua thao tac. Hai loai thong tin cho ddi s6 1a
tén doi va kiéu cho lai. Trong biéu do 16p, doi va kiu cua thao tac dat trong dau(). Néu gén gia tri
mac dinh cho doi thi ky phap cuia UML nhu sau:

Operation Name(argl:argl data type=argl default value):operation return type
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Trinh ty thyc hién b sung d6i cho thao tac nhu sau:

M cira s6 dic ta thao tac.

Chon bang Detail

Nhan phim phai trén hop argument, chon thuc don insert
Nhap tén ddi s6

Nhan chudt trén cot Type va nhap kiéu dbi

AN A I O

Nhén cot Default va nhap gia tri mic dinh néu mudn.

5.8.1.17 - Anh xa thao tic thanh thong diép

Trong biéu dd twong tac, mdi thong diép s& dugc anh xa vao mot thao atlc bén trong 16p.
Trinh ty 4nh xa céc thong di€p thanh thao tac theo thir tu sau:

1. Pam bao rang di twong nhan thong diép da dugc anh xa dén 16p
2. Nhén phim phai trén thong diép trong biéu do tuong tac

3. Danh sach céc thao tac xuat hién

4. Chon thao tac trong danh sach cho thong diép.

Loai bo anh xa thao tac thong di¢p nhu sau;

1. Nhén dup trén thong diép trong biéu dd twong tac

2. Trong cira s6 Name: x06a tén thao tac va nhép tén thong diép méi.
Tao 1ap thao tdc mai cho thong diép nhu sau;

Pam bao rang ddi trong nhan théng diép di dugc anh xa dén 16p
Nhan phim phai trén thong diép trong biéu d6 tuong tac

Chon <new operation>

Nhap tén va céc chi tiét khac ctia thao tac moi

Nhan phim OK

Nhan phim phai trén thong diép

N kWD =

Chon thao tac méi trong danh séch.

5.8.1.18 - Tinh nhiéu ciia lép

D¢ dat tinh nhidu (multiplicity) cho céc 16p ta 1am nhu sau:

1. Nhan phim phai trén mot dau cudi ciia quan hé

2. Chon thyc don Multiplicity

3. Chon multiplicity mong mudn

4. Lap lai cac bude 1-3 cho dau cudi con lai cla quan hé.
Cach khac la:

1. Mo cira s6 dic ta quan hé (Nhan phim phai trén quan hé, chon Specification)

2. Chon bang Role Detail cho dau cudi ctia quan hé
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3. Thay d6i multiplicity théng qua trudng cardinality

4. Lap lai tr 1-3 cho dau kia cua quan hé.

5.8.1.19 - Dat tén va huwong quan hé

Dat tén quan hé theo cac budc nhu sau:

1. Chon quan hé, m¢ clia sb dat ta quan h¢
2. Chon bang General

3. Nhap tén quan hé vao ctra s6 name

Dat hudng tén quan hé nhu sau:

1. M6 cua sb dic ta cua quan h¢ mong mubn
2. Chon bang Detail

3. Chon huéng tén quan hé bang cira s6 hudng tén quan hé.

5.8.1.20 - Gan stereotype cho quan hé

Dat stereotype cho quan hé theo cac budce sau day:
1. MG cura s6 dic ta cho quan h¢

2. Chon bang General

3. Nhap stereotype cho quan hé

5.8.1.21 - Gan nhiém vu cho quan hé

bac tén nhiém vu theo thir ty nhu sau:
1. Nhan phim phai trén dau cudi ciia quan hé két hop
2. Chon thuc don Role Name

3. Nhap tén nhi¢m vu

5.8.1.22 - Pham vi cua quan hé

Trong quan h¢ két hop, Bose s€ tao cac thudc tinh khi phat sinh ma tjnh. Str dung cu s0
Export Control trong Rose dé phat sinh pham vi thudc tinh. Pham vi c6 thé 1a Public, Private,
Protected hay Pakage (Inplementation).

Trong quan hé hai chiéu co6 thé dat pham vi cho hai thudc tinh, moi chung & mét dau quan hé.
Trong quan hé moét chi€u thi chi can dat md dau cho quan hé. Pham vi dugc dic bang chon bang
Role A General hay Role B General trong cura s6 dac ta ctra quan h¢.

bat pham vi quan h¢ nhu sau:
1. Nhén phim phai trén tén nhiém vu

2. Chon Export Control thich trng
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5.8.1.23 - Dat quan hé tinh

Dé dat quan hé két hop 1a tinh ta lam nhu sau:
1. Nhén phim phai trén tén nhiém vu

2. Chon thuc don Static.

5.8.1.24 - Dat quan hé friend

Dat quan hé 12 friend nhu sau:
1. Nhan phim phai trén quan hé
2. Chon thuc don Friend

5.8.1.25 - Dat Containment

Dit tinh nay cho biét cach luu trir thudc tinh trong 16p nhu thé nao. Dat tinh chat chira nhur
sau:

1. Nhén phim phai chut trén quan hé
2. Chon Contaiment

3. Chon By Reference, By Value hay Unspecified.

5.8.1.26 - Dt thanh phan lién két

Trinh ty dat phan tir lién két cho quan hé:

1. Mo cura s6 dac tinh quan h¢

2. Chon bang Detail

3. Dat phan tir lién két nho truong Link Element.

5.8.1.27 - Dat gioi han pham vi quan hé

Trinh ty dac gidi han pham vi cho quan hé nhu sau:

1. Nhan phim phai trén dau cudi ciia quan hé két hop
2. Chon thuc don Key/Qualifier

3. Nhap tén va kiéu qualifier

5.8.2 - Thi du: Hé théng ban hang (tiép theo)

Sau khi khach hang va ngudi phat trién phan mém thdng nhat cho rang biéu d6 tuong tac phu
hop voi yéu cau tac nghiép, ngudi thiét ké quyét dinh nhom céc 16p thanh nhom theo stereotype.
Vay cac goi sau nay s€ duoc tao lap: Entities, Boundaries va Control. Sau do chuyén cac lop vao
nhom tuong tng. Tiép theo cac biéu dd 16p s& dugc lap trong mdi goi: bicu d6 16p Main hién thi
cac goi, biéu do 16p Enter New Order chi ra 16p cho UC nay.
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5.8.2.1 - Dt ciu hinh Rose

1. Chon thyc don Topols>Options
2. Chon bang Diagram

Pam bao cac hop danh dau sau dugc chon: Show Stereotype, Show all Attributes, Show all
Operations.

4. Pam bao cac hop dan diu sau khong dugc chon: Suppress Attributes, Suppress
Operations.

5.8.2.2 - Tao ldp goi

Nhan phim phai trén Logical View trong Browse
Chon thyc don New>Pakage
bat tén Entities

el A e

ap lai dé tao cac goi Boundaries va Control.

5.8.2.3 - Tao ldp biéu db l6p Main

1. Nhén dap trén Main class diagram ngay du6i Logical View dé mé né

2. Di goi Entities tix browser vao biéu d6

3. Di cac gbi Boundaries va Control vao biéu do. Hinh 5.39 1a biéu d6 16p Main két qua.
R I

Boundaries L.
Entities

Control

Hinh 5.39 Cac goi
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OrderOption OrderMgr TransactionMgr

‘Cre ate() ‘SaveOrder() :iaveofdgr 0
ommit
OrderDtail O
er
®0pen()
%

SSubmidnforg *géffgfo?o

S

ave) ‘Getlnfor()

Hinh 5.40 Biéu do 16p ciia Uc Entry New Order

5.8.2.4 - Tao lap biéu do l6p cho moi l6p trong UC Enter New Order

Nhan phim phai trén Logical View trong Browse
Chon thyc don New>Class Diagram

Pit tén mai cho biéu do 16p: Add New Order
Nhan dup trén biéu dd 16p Add New Order dé mé né

A

Di cac 16p OrderOptions, OrderDetail, OrderMgr, Order va TransactionMgr tir browser
vao bicu do. Bi€u do két qua trén hinh 5.40.

5.8.2.5 - Bé sung Stereotype vio lop

Nhan phim phai trén 16p OrderOptions trong biéu dd
Chon Open Specification

Nhép Boundaries vao vung stereotype

Nhan phim OK

Nhan phim phai trén 16p OrderDetail trong biéu d6
Chon Open Specification

Chon Boundaries tir hop danh sach

Nhan OK

A S O

Lap lai dé gan céc 16p OrderMgr, TransactionMgr cho stereotype Control va 16p Order
cho stereotype Entity. Két qua dugc the hién trén hinh 5.41.
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<<Boundaries>> << Control>> << Control>>
OrderOptions OrderM gr TransactionMgr
‘Create() ‘SaveOrder() ‘SaveOrder()

‘Commit()
<<Boundaries>> << Entity>>

OrderDetail Order

‘Open() ‘Create()

¥Submitinfor() ¥Setinfor()

‘Save() ‘GetInfor()

Hinh 5.41 Stereotype cua lop

4> Rational Rose - Chuong5_BieuDol opVaGoi

File Wiew Help

=y =] S OB M

= Associations A
—-[CJ Boundaries
= Associations
+-H_) OrderDetail
+-H_) Order0ptions
—-CJ Contral

= Associations
+- (51 Ordertdgr
+-(71 Tranzactiontgr
—-{_J Entities

— A
=, Aszociations

+- (0 Order
FH b —iee

Hinh 5.42 Cac goi trong browser

5.8.2.6 - Nhom cdc lop vao goi

1. Di 16p OrderOptions va OrderDetail trong browser vao goi Boundaries.
2. Di céc lop OrderMgr, TransactionMgr vao goi Control
3. Di 16p Order vao goi Entities.

5.8.2.7 - Bé sung lép vao cdc g6i

1. Nhén phim phai vao goi Boundaries trong browser
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Chon thyc don New>Class Diagram
Dit tén biéu d6 mai: Main

Nhan dtp trén Main dé€ mé nod

Chon thyc don New>Class Diagram

bat tén bicu d6 mdi: Main

Nhan phim phai trén géi Entities trong browser

<<Boundaries>> <<Boundaries>>
OrderOptions OrderDetail
Create() Open()
SubmitInfor()
Save()

10. Nhén dap trén Main d¢ mé no

11. Di 16p Order tir browser vao biéu do
12. Pong bicu d0. Bicu d6 két qua trén hinh 5.44.

13. Nhén phim phai trén goéi Control trong browser

14. Chon thyc don New>Class Diagram

15. bat tén biéu d6 m&i: Main

16. Nhéan dap trén Main d¢ mé no

Di cac 16p OrderOptions va OrderDetail tir browser vao biéu do

Pong biéu do. Bicu d6 két qua trén hinh 5.43.

Hinh 5.43 Lop trong goi Boundaries

17. Di cac 16p OrderMgr va TransactionMgr tix browser vao biéu do
18. Pong bicu do. Bicu d6 két qua trén hinh 5.45.

<< Entity>>
Order

Create()
Setlnfor()
GetInfor()

Hinh 5.44 Lop trong goi Entity

Ta di co biéu d6 16p cho UC Enter New Order. By gio can bd sung tham sd, kiéu dir liéu va
kiéu gia tri cho lai vao 16p. Ta phai di tro lai luéng su kién dé tim ra aclc thudc tinh. Céc thudc
tinh Order Number va Customer Name s& dugc bo sung vao 16p Order trong biéu dd 16p. Vi c6
nhiéu chi tiét trong mot don hang (order items) va mdi don hang lai c6 thong tin va hanh vi riéng,
do vdy cac muyc don hang s& dugc mé hinh hoa thanh 16p, thay cho thudc tinh ciia Order. Biéu do

trinh tu s€ dugc cap nhat nhu trén hinh 5.46.

Phat trién phan mém bang UML

<< Control>>
OrderMgr

<< Control>>
TransactionMgr

SaveOrder()

SaveOrder()
Commit()

Hinh 5.45 Lop trong goi Control
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: Salesperson

1: Create()

Order Options Form Order Detail Form Order Manager : Order #1234 : Order Cabinet : Large Cabinet :
: OrderDetail OrderMgr Order Orderltem Orderltem TransactionMgr
2: Open()
3: SubmitInfor()
4: Save()
5: SaveOrder()
6: Create()
7: SetInfor()
8: Create()

9: SetInfor()

10: Create()

11: Se

Infor()

12: SaveOrder()

13: GetlInfor()

14: ¢

betInfor()

15: Getlnfor()

: Commit()

\

Hinh 5.46 Biéu do trinh tw

3
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5.8.2.8 - Bé sung thuéc tinh va thao tic

Khach hang bay gio ¢6 nhu cau thay d6i yéu cau nhu: h¢ thong c6 kha ning yéu cau thay doi
dit hang va thoi gian cung cap hang; bd sung thém ngudn hang; thay doi cut it vé tha tuc nhap
hang vao kho.

Tai liéu vé& cc yéu cAu mdi hay thay doi phai duoc cap nhat. Nhan thiy rang yéu cau méi vé
ngay thang anh huong dén UC dang thiét ké Enter New Order. Do vay ching dugc quan tdm &
day bang céach bo sung hai thudc tinh mai cho 16p Order.

5.8.2.9 - Ddt céu hinh Rose

1. Chon thyc don Tools>Options
2. Chon bang Diagram

3. Pam bao cac hop danh dau sau dwoc chon: Show Visibility, Show Stereotype, Show
Operation Signatures, Show all Attributes va Show all Operarions

4. Pam bao cic hop danh diu sau khong dwoc chon: Suppress Attributes, Suppress
Operations

Chon bang Notation
6. Pam bao hop danh diu sau khong dugc chon: Visibility as Icons.

5.8.2.10 - Bé sung lép maoi

Tim biéu d0 16p Add New Order trong browser
Nhép dtp dé mé biéu d6

Chon phim cong cu Class trén thanh cong cu
Nhén bét ky dau trong biéu d6 dé vé 16p méi
Nhap tén Orderltem cho 16p méi

Gan Entity cho stereotype cua 16p Orderltem

N S RN W NN

D1 16p Orderltem tir browser vao goi Entities

5.8.2.11 - Bé sung thudc tinh

Nhan phim phai trén 16p Order

Chon New Attribute

Nhap thudc tinh méi: OrderNumber: Integer

Nhén phim Enter

Nhap tiép thudc tinh moi: CustomerName: String

Lap dé nhap cac thudc tinh sau: OrderDate: Date, OrderFillDate: Date
Nhan phim phai trén 16p Orderltem

o N & A W N~

Chon New Attribute
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9. Nhap thudc tinh méi: ItemID: Integer
10. Nhan phim Enter

11. Nhap tiép thudc tinh méi: ItemDescription: String

5.8.2.12 - Bé sung thao tic vao lép Orderltem

NS AR LN~

Nhan phim phai trén 16p Orderltem
Chon New Operation

Nhép thao tac moi: Create

Nhan phim Enter

Nhép thao tac moi: SetInfo

Nhan phim Enter

Nhép thao tac moi: GetInfo

5.8.2.13 - Bé sung chi tiét thao tic trong biéu do lop

b=

5.

Nhan phim chuét trén 16p Order dé md nd
Nhén chudt trong 16p Order
Céap nhat thao tac Create() thanh Create(): Boolean

Cap nhat thao tic Setlnfo() thanh Setinfo(OrderNum
OrderDate: Date, OrderFillDate: Date): Boolean

Cap nhat thao tac GetInfo() thanh GetInfo():Boolean

5.8.2.14 - Bé sung chi tiét thao tic trong browser

1.

Tim 16p Orderltem trong browser

2. Nhén trén ky tu + canh Orderltem dé mé nd

3. Nhan dup trén GetInfo() d¢ m& Operation Specification (hinh 5.47).

Phat trién phan mém bang UML
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Operation Specification for, Getinfor, |E| E'

Preconditions ] Semantics ] FPostconditions ] Filez ]
General l Detail ] Exceptions ]
Mame: Clazs: Orderltem
Return Type: |String | M Show classes
Stereotype: | j
Export Control

(¢ Public  Protected © Private O Implementation

Documentation:

k., | Cancel | Apply | Browse « Help

Hinh 5.47 Cira 56 thao tdc déc biét
4. Chon String trong hop danh sach Return type
5. Nhéan OK
Thyc hién tuong tu nhu trén dé chon Boolean cho kiéu gai tri cho lai cta thao tac Setlnfo()
6. Chon bang Detail

7. Nhén phim phai trén khoang tring ctia ving ddi s6 dé bd sung tham sb nhur hinh 5.48.
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Operation Specification for GetInfor, |E|rz|

Preconditions ] Semanticz ] Pozstconditions l Filez ]
General Dretail l Exceptions

Arguments:

RENE | Tope | Default

Eraotocal: li
Hualificatior: li Insert
Size: Ii

Time: |

Concurrency
M ¢ Sequential  Guarded  Synchronaus

ok | Cancel | Browse - Help

Hinh 5.48 Bé sung thao tdc

8. Chon Select. Rose tw gdn doi so c¢é tén argname

9. Dai tén tir argname thanh ID

10. Nhén trong cot Type dé mo hop danh sach kiéu. Chon Integer

11. Nhan cot Default dé b sung gid tri mdc dinh. Nhap gia tri 0

12. Nhén OK

13. Nhén dup trén thao tac Create() ctia 16p Orderltem dé mé cira s6 dic ta thao tac
14. Chon Boolean cho combobox kiéu cho lai (Return type)

15. Nhan OK.

5.8.2.15 - Bé sung quan hé

Sau khi di bd sung thudc tinh va cc thao tac vao 16p, ta di tién gan dén phat sinh ma trinh.
Nhung trude hét phai quan tim dén quan hé giita cac 16p. Hiy quan slt viéc bd sung thuc don
trong biéu d trinh ty dé tim ra quan hé. Bat ky 16p nao trong biéu do trinh ty déu can quan hé
trén biéu d6 16p. Mot khi tim ra quan hé thi bo sung vao biéu dd. Thi du sau day thuc hién bd
sung quan h¢ vao céac 16p trong UC Enter New Order.

5.8.2.16 - Dt ciu hinh Rose

1. Pinh vi biéu do 16p Add New Order trong browser
2. Nhép dup dé mo biéu dd
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3. Tim phim cong cu Unidirectional Association, néu khong tim thay thi tiép tuc tiép budc
sau.

4. Nhén phim phai trén thanh cong cu Dagram dé chon Customize

5. B0 sung phim tén Creates A Unidirectional Asscoiation.

5.8.2.17 - Bé sung két hop

1. Chon phim cdng cu Unidirectional Association
2. V& két hop tir 16p OrderOptions &én 16p OrderDetail
3. Laplai dé v& cac két hop sau:

a. Tu OrderDetail dén OrderMgr

b. Ti OrderMgr dén Order

c. Tu OrderMgr &én TransactionMgr

d. Tu TransactionMgr dén Order

e. Tu TransactionMgr &n Orderltem

f. T Order &n Orderltem

4. Nhén phim phai trén két hop mét chiéu giita OrderOptions va 16p OrderDetail, gan phia
16p OrderOptions.

Chon Multiplicity>Zero or One

Nhan phim phai trén phia kia cia quan hé mot chiéu.
Chon Multiplicity>Zero or One

Lap lai va bb sung cac Multiplicity

So d6 két qua nhu trén hinh 5.49.

O %0 N S @
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<<Boundaries>>
OrderOptions

(from Boundaries)

‘Create(OrderID : Integer) : Boolean

0.1

0.1

<<Boundaries>>
OrderDetail

(from Boundaries)

‘Open() : Boolean
‘SubmitInfor() : Boolean
‘Save() : Boolean

0.1

<< Control>>
OrderMgr

(from Control)

‘SaveOrder() : Boolean

<< Entity>>
Order

(from Entities)

‘Cre ate()
’Setlnfor()
¥GetInfor()

0.1
0..1/ 1
0.n 0.1

<< Control>>
TransactionMgr

(from Control)

0.n 0.1

1 0.1
‘1..n /0.n

’SaveOrder()

¥Commit()

<< Entity>>
Orderltem
(from Entities)

‘Create() : Boolean
1‘Setlnfor(ID : int=0) : Boolean
’Getlnfor() : Boolean

Hinh 5.49 Quan hé két hop trong Add New Order
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CHUONG 6
BIEU PO CHUYEN TRANG THAI VA BIEU PO HOAT PONG

Biéu d6 chuyén trang thai mo ta chu ky ton tai cua ddi tuong, phan hé va hé thdng. Biéu d6
hoat dong la m¢é rong cua biéu d6 trang thai. C4 hai loai biéu dd nay diéu mo ta khia canh dong
ctia hé théng. Chuong nay trinh bay cac phan tir biéu do, biéu dd chuyén trang thai va biéu d6
hoat dong. Cudi chuwong 14 thyc hanh sir dung UML dé vé biéu do trang thai cho mot 16p trong thi
du quan 1y ban hang.

6.1 BIEU PO CHUYEN TRANG THAI

Biéu d6 chuyén trang thai bao gdm céac thong tin vé cic trang thai khac nhau cta ddi tugng,
thé hién cac dbi tuong chuyén doi tir trang thai ndy sang trang thai khac thé ndo, hanh vi ctia mdi
d6i tugng trong mdi trang thai ra sao. Biéu do trang théi chi ra chu ky song cua di tugng, tir khi
n6 duoc tao ra dén khi bi pha huy. N6 con cho biét cac su kién ( thong diép nhan duoc, két thuc
khoang thoi gian, diéu kién nao d6 thanh frue ) tac dong 1én cac trang thai nhu thé nao.Biéu do
nay 1a giai phap t6t nhit d¢ mé hinh hoa hanh vi dong cta 16p. Thong thudng trong mot dur an s&
khong phai tao ra moi biéu do trang thai cho moi 16p. Nhidu du an khong st dung loai biéu do
nay. Néu c6 16p voi nhiéu hanh vi dong (16p & mot trong nhiéu trang thai khac nhau) thi biéu do
nay co ich loi.

Moi ddi tuong déu co trang thai; trang thai la két qua cua cac hoat dong do cac ddi tuong thuc
hién trudc do. B tugng ludn luén & trong mot trang thai xac dinh vao mot thoi diém. Thong
thudng trang thai duge x4c dinh béi cac gié tri thudc tinh va cac lién két dén cac ddi twong khac.
Thi du néu hai ddi tugng cta 16p Person va Company c6 quan hé thi con ngudi cu thé ciia 16p
Person khong phai lac nao cing c6 viéc lam ma nd s€ ¢ mot trong ba trang thai la Employed
(ngudi lao dong), Retired (nguoi vé huu) hay Unemployed (that nghiép). Thi du vé cac trang thai
ctia ddi trong nhu sau:

e Hoa don ( d6i twong ) di dugc thanh toan ( trang thai ).
e X801t (dbi tuong ) dang dimg ( trang thai ).
e Chij B ( ddi tuong ) 1am nhiém vu ban hang ( trang thai ).

Dbi tuong thay doi trang thai khi cai gi d6 xay ra (goi 1 sy kién); thi du, ai d6 thanh toan hoa
don ban hang, bat dau 1ai xe... Biéu d6 trang thai duoc sir dung dé chi ra ddi tugng phan tmg véi
cac sy kién nhu thé nao va trang thai bén trong ctia ching thay di ra sao. Khi quan sat d6i tugng
dong ta phai quan tdm dén tuong tic va su thay ddi bén trong né. Tuong tic mo ta hanh vi bén
ngoai ddi tyong va tuong tac voi cac ddi tuong khac nhu thé nao (bang giri thong diép). Gia st ai
d6 thanh todn hoéa don hang thi hoa don thay doi trang thai tir chua thanh toan (Unpaid) sang
thanh todn (Paid). Khi héa don mai dugce 1ap ra thi n6 & trang théi chua thanh todn nhu mo ta trén
hinh 6.1.
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Paying

Invoce destroyed

Hinh 6.1 Trang thai cua don hang

Biéu d6 trang thai c6 diém khoi dau (hinh tron den) va vai diém két thuc (hinh tron den c6
duong bao); cac hoat dong trong biéu d6 dugc dit trong chit nhat goc tron. Trong chir nhét c6 cac
dong vin ban dé chi ra cac hanh dong. Giita cac trang thai 1a qué do trang thai (thé hién bang miii
tén). Qua do co thé c6 tén su kién gy ra bién ddi trang thai. Khi sy kién xay ra thi c¢6 su bién doi
tir trang thai nay sang trang thai kia (d6i khi con goi 1a chay). Trén hinh 6.1, tra tién (Paying), 1ap
hoa don (Invoice creaded) huy hoa don (Invoice destroyed) 1a cac su kién 1am chuyén trang théi.

Hinh 6.2 14 thi du ]:)iéu d6 chuyén trang thai cta 16p Pang ky mén hoc (Course). Trong thi du
nay, 16p Course c6 thé & mot trong cac trang thai nhu mé moén hoc (Open), két thiic dang ky mon
hoc (Closed), bai bd moén hoc (Cancelled) va hoan thanh mon hoc (Completed).

iy

Registration ended

Course Cancelled

Closed Course Cancelled Cancelled

End of Semester

Completed @

Hinh 6.2 Biéu do chuyén trang thdi I6p Course

Hinh 6.3 1a thi dy biéu do trang thai ctia thang may. Thang may bat dau tir tAng mot, c6 nghia
rang nod dang ¢ trang thai On first floor, nd co thé di 1én (Moving up) hay di xuong (Moving
down). Néu thang may dang dimng tai tang nao do (/dle) thi sau khoang thoi gian nhit dinh né di
1én ting mot (Moving to first floor). Biéu d0 trang théi cua thi du nay khong c6 diém cudi.
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On first go up Moving up
. floor

arrived

Moving to
first floor

arrived

Moving
down

go down

time out

Hinh 6.3 Biéu d6 trang thdi thang mdy
Biéu dd trang thai 1a can thiét boi vi nd gitp phan tich vién, ngudi thiét ké va ngudi phat trién
hi€u hanh vi doi tugng trong hé¢ thong. Dac bi¢t, nguoi phat trién phai hiéu rd hanh vi doi tugng
vi ho phai cai dat hanh vi trong phan mém. Ho khong chi cai dat déi twong ma con lam doi tugng
thyuc hién céi gi do.

6.1.1 - Trang thai

Trang thai 1a mot trong cac diéu kién c6 thé dé d6i twong ton tai. Trang thai duoc xdc dinh tir
hai viing: thudc tinh va quan hé giira cic 16p. Twong tu céc thanh phan khac ctia biéu d6 UML, ta
c6 thé bd sung tai lidu vao trang thai. Tuy nhién, tai liéu nay s& khong chuyén thanh ma ngudn
sau nay. Ky phép trang thai trong UML nhu sau:

Tén trang thai

Khi d6i tuong ¢ trong trang thai nao do, no thyc hi¢n nhiéu hoat dong. Thi du, phat sinh bao
cdo, thuc hién mot vai tinh toan hay goi sy kién téi doi tugng khac. Co thé gdp nam loai thong tin
dé mo ta trang thai; chiing bao gom hoat dong, hanh dong vao, hanh dong ra, su kién, lich su
trang thai.

Lan dau tién dbi tugng duoc tao ra thi nd & trong trang thdi khéi dong. Trong biéu d6 UML
thi trang thai khoi dong duoc vé bang hinh tron den. Chi c6 mot trang thai bat dau trong biéu do.
Trang thdi dirng 1 trang thai khi d6i tuong bi pha huy. S6 lugng trang thai dimng trong biéu d6 1a
tily , ¢6 bao nhiéu trang thai dimg cho biéu dd ciing dugc.

6.1.1.1 - Hoat dong

Hoat dong (activity) 1a hanh vi ma ddi tuong thuc thi khi n6 ¢ trong trang thai cu thé. Thi du,
khi tai khoan ¢ trong trang thai dong thi may doc thé khong chip nhap thé tin dung ciia khach
hang, néu d3 mo tai khoan thi trang thai c6 thé 1a giri thong di€p, cho hay tinh toan. Hoat dong la
hanh vi c6 thé ngit duoc, n6 c6 thé duoc hoan thanh khi dbi tuong dang trong trang thai hay no bi
ngat vi dbi twong chuyén sang trang thai khac. Hoat dong duoc biéu dién trong phan tir biéu d6
trang thai (hinh 6.4a), trudc d6 c6 tir do va dau : (hodc diu /).
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6.1.1.2 - Hanh dong vao

Hanh dong vao (Entry action ) la hanh vi xay ra khi dbi tuong dang chuyén doi trang thai. Thi
du khi tai khoan dang chuyén vao trang thai rat tién qua mic thi “hanh dong vao” déng bang tam
thoi tai khoan (Temporarily freeze account ) xay ra (hinh 6.4). Tuy nhién hanh dong nay s€ khong
xay ra khi dbi twong da vao trang thai rat qua qui dinh. N6 xay ra nhu mot by phan cia bién d6i
vao trang thai. Khong giéng nhu hoat dong, hanh vi vao 1a khong ngit duge. Ky phéap cta hanh
dong vao trong UML nhu trén hinh 6.4b.

State state State
do:entry entry: action exit:action

a b c)

Hinh 6. 4 Thong tin trong trang thdi

6.1.1.3 - Hanh dong ra

Hanh dong ra (exit action) tuong ty nhu hanh dong vao. Tuy nhién, hanh dong ra 1a bd phan
ctia chuyén d6i ra khoi trang thai. Thi du, khi tai khoan roi bo trang thai rat qua quy dinh thi hanh
dong xay ra hiy trang thai dong bang tam thoi (Remove Temporary Freeze) xay ra nhu mot phan
ctia bién d6i (hinh 6.5). Hanh dong ra ciing khong bi ngat. Ky phap ctia hanh dong ra trong UML
nhu trén hinh 6.4c.

Futtien [so du =0]

Fut qua muc

entryf Tai khoan dong bang tam thoi
dof Gui thong bao den khach hang
Guitien [Sa du = 0] exitt Huy bo dong ban tam thoi

kKhach harl yeu cad dong tai khoan
Luu tru nogy yeu cad dong ...

iem tra so du [So du = 0frong thoi gian = 30 ngay

Ciong
entryf keo thara

Hinh 6.5 Biéu d6 bién doi trang thdi ciia 16p Tai khodn
Toém lai, ¢t phap hinh thire cho cac hoat dong trong mdt trang thai duoc thé hién nhu sau:

event _name argument_list /" action_expression
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trong d0, event_name c6 thé 1a su kién bat ky nao, ké ca cac su kién chuan nhu entry, exit hay do;
action_expression cho biét hanh dong nao s& dugc thuc hién, c6 thé thay ky tu - cho ky tu /. Céac
su kién c6 thé c6 doi.

Hinh 6.5 13 thi du biéu do bién doi trang thai cta 16p Tai khodn trong hé théng rut tién ty
dong ATM. Hanh vi trong hoat dong (do), hanh dong vao (entry), hanh dong ra (exiz) co thé giri
su kién dén mot vai d6i twong khac. Khi nhan dugc sy kién thi hanh dong nao d6 cé thé xay ra.
Thi du ddi tuong 16p Tai khodn c6 thé giri su kién dén ddi tugng doc thé tin dung. Trong truong
hop nay phai dat dau * vao truc hanh dong, hanh dong vao, hanh dong ra. Trén biéu @6 UML c6
thé 1a:

Do: Target.Event(Arguments)

trong 46, Target 1a d6i twong nhan sy kién, Event 1a thong diép giri va Arguments 1a tham sb
thong diép.

State
doftarget S end eventiarguments)

6.1.2 - Qua do
Qua do (transition) 1a chuyén dong tir trang thai nay sang trang thai khac. Ky phap qua do

trén biéu do UML nhu trén hinh 6.6a. Qua d co thé phan than, khi xay ra hién tuong la ddi
tugng chuyén tiép trd lai trang thai cu cta nd. Ky phap qua do phan than trong UML nhu hinh

6.6b.
1
Qua do phan than

Qua do m/
, Trang thai
Trang thai
2
b)

Hinh 6.6 Chuyén tiép trang thdi

UML cho kha nang gop nhiéu dic ta vao qua dg. Chung cé thé 1a su kién, d6i, diéu kién bao
v¢, hanh dong va gui su kién.

Sw kién. su kién 13 cai gi d6 1am nguyén nhan cia chuyén tiép tir trang thai nay sang trang
thai khac. Thi du sy kién Khdch hang yéu cau déng tai khodn s& gay ra tai khoan chuyén tir trang
thai mo sang trang thdi déng (hinh 6.5). Su kién Guri tién vao s& chuyén Tai khodn tir trang thai
Rut qua sang trang thai Mo co dbi s6 1a Tong sé, chira sd tién gui vao. Hau hét cac chuyen tiép
déu co su kién. Véi chuyén tiép tu dong (khong c6 sy kién) thi ddi tugng tw dong chuyén tiép tir
trang thai nay sang trang thai khac.
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Diéu ki¢n canh (guard). Diéu kién canh dicu khién chuyén tiép d¢ co thé hay khong ¢6 thé
xay ra (hinh 6.7a). Thi dy, sy kién gui tién s€ chuyén tai khoan tir trang thai Riif qud sang trang
thai Mo, nhung chi khi So dw tai khoan 16n hon 0.

Event[guard condition] Su kien/ Luu ttu ngay dong tai khoan
State 2
a) b)

Hinh 6.7 Diéu kién canh

Hanh dgng (action). Hanh dong 1a hanh vi khong ngét duoc, xdy ra nhu mdt phén cua
chuyén tiép. Hanh dong vao va hanh dong ra dugc thé hién trong trang thai. Phan 16n hanh dong
dugc vé theo miii tén chuyén tiép. Thi du, khi chuyén tir trang thdi mo sang trang thai dong, hanh
dong Luu thoi diém yéu cau dong tai khodn xay ra. P6 1a hanh vi khong ngat duogc, xay ra khi tai
khoan chuyén tiép tir trang thai m¢ sang trang thai dong. Hanh dong bicu thi trén miii tén chuyén
tiép dugc dit sau tén sy kién va du / (hinh 6.7b).

6.1.3 - Trang thai an

Pé giam thiéu sd luong trang thai trong biéu dd, ta co thé 4n mot s trang thai trong trang thai
khéc. Céc trang thai an (nested) dugc xem nhu ti€u trang théi (substates), trong khi trang thai 16n
hon goi la si€u trang thai (superstates).

Néu hai hay nhiéu trang thai c6 cing chuyén tiép, thi c6 thé nhom ching véao ciing siéu trang
thai. Sau do6 thay vi quan ly hai chuyén ti€ép nhu nhau, ta quan ly chuyén ti€p cua si€u trang thai.
Biéu do trang thai trén hinh 6.8 1a bi€u d6 trang thai an xay dung tir biéu do trén hinh 6.2.
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| Open Active

End of zemester

Course cancelled

Hinh 6.8 Trang thdi dn
Acthe

\\.Inatructnr resigns

[ Fending

Registration ended Cancellatiion

i

Mew instructor assinged

S

Course cancelled

Cancelled

Mo instructor

Hinh 6.9 Lich su siéu trang thdi

Trong biéu d6 loai ndy, hé thdng can phai nhé trang thai bén trong nao la cudi cung. Gia sir ta
c6 ba trang thai trong si€u trang thai, khi roi khoi siéu trang thai ta mubn hé thong nhé lai noi vira
ra khoi tir siéu trang thai dé tro lai sau nay. Dé giai quyét vin dé nay ta can 1am hai viéc sau: Thu
nhét 1 b6 sung trang thai khoi dau trong siéu trang thai dé chi ra diém khoi dau mic dinh trong
siéu trang thai; th hai 13 sir dung chi bdo lich sit trang thdi && nhé noi dbi twong vira di qua. Néu
chi bao lich sir duoc dat thi dbi twong co thé roi khoi siéu trang thai, khi tr¢ lai n6 s& dén dung
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noi nd roi bo trude d6. Chi bao lich sir duoc ky hiéu bang chir “H” trong vong tron tai goc biéu
do6 (hinh 6.9).

Digital_watch

¥rrode_button()

ine () ————

N nc f hours:=hours +

Display mode_button Set hours mode_buttan
dov display current time da/ display haurs

inct mingtes:=rainutes + 1

Set rminutes |
mode_button | doy display minutes J

Hinh 6.10 Lép va biéu do trang thdi tirong g

6.1.4 - Lép va biéu dd trang thai

Quan hé giira 16p va biéu d trang thai twong ing dugc mo ta thong qua thi dy trén hinh 6.10.
Trén hinh nay c6 16p Digital watch va biéu dd trang thai tvong tmg ctia né. Hinh nay cho thiy
cac sy kién trong biéu d0 trang thai lién quan dén cac thao tac trong 16p nhu thé nio. Trong thi du
nay dong ho cé ba trang thai sau: trang thai hién thi thong thudong va hai trang thai ting gio ting
phut.

6.2 BIEU PO HOAT PONG

Chic chin rang khéi niém biéu db tién trinh (flowchart) quen thudc véi ngudi lap trinh vién.
Biéu d6 nay chi ra trinh ty cic budc, tién trinh, cac diém quyét dinh va cac nhanh. Céc lap trinh
vién méi thuong str dung khai niém nay dé khai quat van dé va dé xuét giai phap. Biéu d6 hoat
dong cua UML tuwong ty nhu biéu dd tién trinh. N6 chi ra cic budc (cac hoat dong), cac diém
quyét dinh va cac nhanh. Biéu d6 hoat dong 1a biéu d6 méi trong UML vi né khong phai két qua
cua Booch, Jacobson hay Rumbagh. N6 dugc hinh thanh trén biéu dd su kién ctia Odell va duge
cap nhét vao phién ban cudi ciing cia UML.

Biéu do hoat dong duoc s dung dé mo hinh hoa khia canh dong cua hé théng, mé hinh hoa
cac budc trinh ty hay twong tranh trong qué trinh tinh toén. Biéu do hoat dong con dugc sir dung
dé mo hinh hoa ludng ddi tugng di tir trang thai nay sang trang thai khac tai timg vi tri trong
ludng diéu khién. Trong khi biéu d6 tuong tac tap trung vao ludng diéu khién tir d6i twong dén
dbi tuong thi biéu d6 hoat dong tap trung vao ludng diéu khién tir hoat dong dén hoat dong. Biéu
d6 hoat dong bao gdm trang thai hoat ddng va trang thai hanh dong, qua do va dbi twong. Tuong
tu nhu cac biéu dd khac, biéu do loai nay ciing c6 ghi chu va rang budc.
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6.2.1 - Trang thai hanh dong va trang thai hoat dong

Trong ludng diéu khién bang mo6 hinh hoa bang biéu dd hoat dong ta cé thé thuc hién vai biéu
thire dé cho lai gia tri hay thiét 1ap gié tri thudc tinh, ta co6 thé goi thao tac cla ddi tugng, gui tin
hiéu dén ddi tuong hay su kién lap va hiy bo ddi tugng. Cac tinh toan co ban nay dugc goi 1a
trang hanh dong (action state) vi né 1a trang thai cta hé théng. Trang thai hanh dong 1a khong
chia nho dugc, cong viée cua trang thai hanh dong 13 khong ngit dugc va nd chiém khoang thoi
gian ngin dé thyc hién.

Nguoc lai, trang thai hoat dong (activity state) 1a tach duoc, nd c6 thé bi ngit va can khoang
thoi gian dédng ké dé hoan thanh cong viéc. C6 thé xem trang thai hanh dong 1a truong hop dic
biét cua trang thai hoat dong. Nguoc lai, trang thai hoat dong dugc xem nhu to hop ma luéng
diéu khién ctia n6 duoc lap tir cc trang thai hoat dong khac va tir cac trang thai hanh dong. Trong
trang thai hoat dong ta c6 thé tim ra cac biéu dd hoat dong khac. Ky phap dd hoa cua trang thai
hoat dong gidng nhu ky phap trang thai hanh dong, diém khac nhau 1a trang thai hoat dong con ¢
céc bd phan khac nhu hanh dong vao, hanh dong ra hay dic ta submachine. Ky phap db hoa cua
trang thai hoat dong trén hinh 6.11. Trang thai khoi dau va trang thai két thic duoc biéu dién
tuong ty nhu biéu do trang thai.

6.2.2 - Qua d

Khi hanh dong hay hoat dong ciia trang thai hoan thanh, ludng diéu khién chuyén sang trang
thai hanh dong hay hoat dong khac. Ludng nay dugc mé ta boi qua do (transition), no cho thy
duong di tir trang thai hanh dong hay hoat dong dén trang thai hanh dong hay hoat dong khac.
Viéc chuyén tiép tir trang thai ndy sang trang thai khac dugc thuc hién tirc thi vi hé thong phai
ludn & trong trang thai biét trude. Trong UML, qua do dugc biéu dién bang mii tén don (hinh

6.11a).
=

| [z=0]
1 2
[z=0]

Hinh 6.11 Qua do va ré nhanh
6.2.3 - RE nhanh

Thong thudng thi qué do 1a trinh tw. Nhung can phai c6 kiéu duong di khac dé mo hinh hoa
ludng diéu khién. Trong biéu d6 tién trinh, r& nhanh xac dinh duong di phy trén co s¢ biéu thic
Bool. Trén biéu d6 UML, r& nhanh duoc biéu dién béi vién kim cuong tring. R& nhanh co thé co
mot qué do vao va hai hay nhiéu qué do¢ ra. Qua do ra thuong dugc gan diéu kién viét trong ngoac
vudng nhu trén hinh 6.11b hay duoc gin biéu thirc Bool, né dyoc danh gia tai dau vao nhanh. Thi
du, 6ng A hang ngay di lam viéc bang xe may. Ong A 1én xe, cam chia khoa va khoi dong xe. Hai
truong hop nay hinh thanh hai hoat dong: ong A 14i xe va 6ng A di xe bus, taxi, xe dap hay di bo.
Kich ban nay thé hién trén hinh 6.12.
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Khdl déng

A

La1 xe Dl xe bus, taxi,
xe dap hay di bo

Hinh 6.12 Biéu do hoat déng hai nhdnh

6.2.4 - Puong din twong tranh

Puong din hay gip nhét trong biéu d6 hoat dong 1a co ‘qua do trong trinh tu r& nhanh. Tuy
nhién trong khi mé hinh hoéa ludng cong viéc ctia nhidu tién trinh ta gip phai cic ludng twong
tranh. Trong UML, thanh dong bd duoc sir dung dé két hop (hinh 6.13a) va chia nhanh (hinh
6.13b) cac ludng diéu khién song song.

— —
— — — —
— — — —»

—
{OF} {HOR)
al bl c)

Hinh 6.13 Pong bé va ré nhdanh

Thanh ddng bd duoc v& bang dudng dam. Pong bd cd nghia ring moi quéa do di vao phai co
mat ddy du trude khi qua do “chay” (hinh 6.13a). Qua d6 nay con dugc goi 1a ddng bd AND. Tuy
nhién, dé mo ta qua 46 déng bd OR (chi mot qua do vao 1a du cho “chay”) hay v& qua do dong bod
XOR, B. Oesterich da & nghi ky phap d6 hoa nhu trén hinh vé& 6.13¢ [OEST001].

Thi du trén hinh 6.14 m6 ta chia ludng diéu khién don thanh hai ludng diéu khién twong tranh.
Thanh dong bo chia nhanh c6 mot qua do dén va hai qua do di ra. Hai hoat dong An sdng va
Udng ca phé song song tiép tuc. Thanh két hop c6 hai qua d¢ di vao va mot qua do ra. Thanh nay
thyc hién dong bo luong tuong tranh, c6 nghia rang cac ludng nay phai chd dén khi moi luong
déu dén thanh két hop (4n sdng va Udng ca phé xong) dé sau d6 chi c6 mot ludng diéu khién tiép
tuc (Pi lam viéc). Nhu vay, thanh dong bd cho kha ning “md” hay “dong” cac nhanh song song
trong ludng thyc hién ciia thao tac hay UC.
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Hinh 6.14 Cac hoat dong twong tranh
6.2.5 - Puong boi

Puong boi (swimlanes) dugc sit dung dé mo hinh hoa ludng cong viée cia cac tién trinh
thuong mai, dé phan hoach cic trang thai hoat dong trén biéu d6 hoat dong vao nhom. Trong
UML, mbi nhém nay dugc goi la dudng boi vi cac nhom duogc _phan tach boi duong thang dung
nhu trén hinh 6.15. Méi duong boi ¢6 tén va nhiém vu duy nhat va dugc biéu thi trén dinh biéu
d6.Trong biéu do hoat dong. moi hoat dong thudce vé mot duong boi ‘nhung qua do co thé duoc vé
trai qua cac duong boi. Mdi dudng boi duoc cai dat boi mot hay nhiéu 16p.

6.2.6 - Ludng dbi twong
~ Cac dbi twong co thé dugc kich hoat trong ludng diéu khién trong biéu, dd hoat dong. Khao sat
tiép tuc thi du trén hinh 6.13. Gia xt hoat dong Xu Iy don hang tao ra doi tuong cua 16p Order,

hoat dong Giri hang di 1am thay d0i trang thai ddi twong Order thanh da dugc xir 1y. Biéu d6 hoat
dong hinh 6.15 con dugc bo sung cac doi tugng. Miii tén nét dut trén bi€u do 1a ludng doi tuong.
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b:bill (l‘{é't thic mua hang >
[44 thath todn] <

®

Hinh 6.15 Mé hinh héa luong cong viéc

6.2.7 - Gri va nhén tin hiéu

Co thé gui va nhan tin hi¢u trong biéu d6 hoat dong. Co6 hai loai biéu tugng cho gui va nhan
tin hiéu. Hinh ngii gidc 16i 1a biéu twong cua guri va ngi gidc 16m 1a biéu twong cua noi nhan.
Trén biéu dd ching duoc gin vao dudng qua do cua dbi tuong giri va ddi twong nhan thong diép.
Hinh 6.16 1a biéu d6 hoat dong mo ta tién trinh in tép trong Windows. Gitta hai hanh dong Tao
Idp tép postcript va Hity bo hdp thoai 1a giri tin hidu Yéu cau in. Tin hiéu nay con chta tép va
duogc ddi tugng May in in.
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Hp-dy | Hign thi hép thoal
dRmay il "Pang in® trén man hinh
A,
[

- ™ ) Lap tep
oEtsorl
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( Hiy bd hép ) 5 @

thoai

Hinh 6.16 Tin hiéu trong biéu do hoat dong

Result:=1 @
Counter:=1

[n=0, n=1] / Prin (Result, Counter) >

[n>0]
Result:=Counter*Result Pé quy
Counter:=Counter+1 )

[Counter >0]

[Counter <=n]

Hinh 6.17 Mo hinh hoa thao tac

T6m lai, khi mé hinh hoa khia canh dong ctia hé thong thi thong thudong biéu dd hoat dong
duogc st dung theo hai cach sau:

e MO hinh héa luong cong viée.

e MO hinh hoéa thao tac. Thi dy trén hinh 6.17 vira m6 ta trén day 1a m6 hinh hoa thao tac tinh
giai thtra cta so n.
6.3 THUC HANH
6.3.1 - Sir dung Rational Rose

6.3.1.1 - Tao ldp biéu do trang thdi

Trong Rose co thé tao mot biéu dd trang thai cho mdi 16p. Moi trang thai va chuyén tiép trang
thai cua 16p déu ¢ trong biéu do nay. Bi€u do chuyén trang thai nam dudi 16p trong browser. Qua
trinh tao 1ap bi€u do6 chuyén trang thai nhu sau:

1. Nhén phim phai chudt trén 16p trong browser
2. Chon thyc don Open State Diagram
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6.3.1.2 - Bé sung trang thdi vao biéu do

B0 sung trang thai vao biéu do nhu sau:
1. Chon phim State tir thanh cong cu

2. Nhén phim chudt trén biéu d6 bién doi trang thai noi mudn vé trang thai.

6.3.1.3 - Bé sung chi tiét cho trang thdi

Str dung bang Detail trong ctra s6 hodc dic ta trang thai nhu trén hinh 6.18 dé gop cac thong
tin vao trang thai, bao gom hanh dong, hanh dong vao, hanh dong ra, su kién va lich st trang thai.

Hoat ddng (activity). B6 sung hoat dong theo cac budc sau day:
Mé cira sO dic ta cho trang thai mong mudn
Chon bang Detail
Nhan phim phai trén hop Actions
Chon thuc don Insert
Nhép dap trén hanh dong méi
Nhép hanh dong trong trudng Action
Chon Entry Until Exit trong hop When
2]

General I.-'-‘u:tiu:unsl Transitiu:unsl Swimlanesl

NS R D=

M arne: I

Stereotype: | LI
Ovarer: MewPackage

Corntext: Uze Caze View

D ocumentation:

[

[T Statedactivity histan [T | Sub statefactivity hiztom

(n] 4 I Cancel | Apply | ETDWSE"l Help |

Hinh 6.18 Cira s6 dic ta trang thdi

Céc budc bd sung hanh dong vao (entry action) va hanh dong ra (exit action) duoc vao trang
thai duoc thyc hién tuwong tu nhu cac budc nhu cac budc mo ta trén day.

Giri su kién. Gui su kién dugc thuc hién theo cac budc sau day:
1. MG cura s6 dic ta cho trang thai mong mubn
2. Chon bang Detail
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Nhan phim phai trén hop Actions
Chon thuc don Insert

Nhan dap trén hanh dong mai
Chon kiéu Send Event

Nhép sy kién, d6i s6 va dich trong cac truong twong tng.

NS kW

6.3.1.4 - Bé sung chuyén trang thdi

V& phén tir chuyén trang thai vao biéu @6 nhu sau:

1. Chon phim Transition trén thanh cong cu

2. Nhén trén trang thai noi bat dau vé

3. Di chuyén duong chuyén trang thai dén phan tir trang thai dich.
V& phan tir chuyén trang thai phan than nhu sau:

e Chon phim Transition to Self trén thanh cong cu

e Nhén trén trang thdi noi v& chuyén trang thai phan than.

6.3.1.5 - Bé sung chi tiét cho chuyén trang thdi

bac ta chuyén trang thai trong UML bao gém su kién, dbi so, diéu kién gac, hanh dong va gui
su kién. Gan sy kién cho chuyén trang thai theo cac budc nhu sau:

Nhan dap vao chuyén tiép dé mo ctra sé dic ta
Chon bang General

Nhép su kién trong truong Event

Gan su kién cho chuyén trang thai theo cac budc nhu sau:
1. Nhén dap vao chuyén tiép dé mo cira s6 dic ta
2. Chon bang General

3. Nhap dbi s trong truong Argument.

B6 sung diéu kién gac cho biéu d6 nhu sau:

4. Nhian dap vao chuyén tiép dé mo ctra s6 dic ta
5. Chon bang Detail

6. Nhap diéu kién trong trudng Condition.

Bo6 sung hanh dong cho biéu d6 nhu sau:

7. Nhin dtp vao chuyén tiép dé mé cira s6 dic ta
8. Chon bang Detail

9. Nhap hanh dong trong truong Condition.

BO sung guri su kién cho biéu d6 nhu sau:

10. Nhéan dap vao chuyén tiép dé mo cira s6 dic ta
11. Chon bang Detail
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12. Nhap su ki¢n trong truong Send Argument

13. Nhap dich vao truong Send Target

Dé an (nest) trang thai ta 1am nhu sau:

14. Chon phim State tir thanh cong cu

Nhan phim chudt vao trang thai s& an trong trang thai méi.

Dé sir dung lich str trang thai ta lam nhu sau:

15. Mé cira s6 déc ta cho trang thai mong mudn

16. Chon bang Detail

17. Panh dau hop States History

18. Néu ta c6 trang thai trong trang thai ta c6 thé ap dung déc trung lich sir cho moi trang thai
an trong si€u trang thai. DBé thuc hi¢n viéc nay ta danh dau hdp Substates History.

6.3.2 - Thi du: Hé théng ban hang (tiép theo)

Trong bai thyc hanh nay ching ta s& lap biéu d0 bién d6i trang thai cho 16p Order clia ing
dung quan 1y hoa don ban hang. Héa don ban hang c6 thé c¢6 nhiéu trang thai: héa don chua giai
quyét (pending order), héa don da giai quyét (filled order), hda don huy bo (cancelled order).
Biéu do trang thai ctia chung duoc v& trén hinh 6.19

/ Add order item [(Onfilled items remaining] \\

[nitialization

entryw’ Store order date ‘ Finalize order Pending
dod Collect custemer info
dof Add order item

- e

Cancel ordy

Cancelled Fill
exit! Store cancellation

deod Bill customer

T~

O

Hinh 6.19 Biéu do trang thdi I16p Order

6.3.2.1 - Lap biéu do

19. Tim 16p Order trong browser
20. Nhéan phim phai cta chudt trén 16p, chon Open State Diagram

6.3.2.2 - Bé sung trang thdi Start, Stop

21. Chon cdng cu trang thai Start
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22.
23.

Dit chiing trong biéu db

Lam tuong tu cho trang thai Stop

6.3.2.3 - Bé sung siéu trang thdi

24.

Chon phim State tir thanh cong cu

Dit trang thai vao biéu db

6.3.2.4 - Bé sung cdc trang thdi khac

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Chon trang thai tir thanh cong cu

Dat ta trang thai vao biéu d6

bit tén trang thai Cancelled

Chon trang thai tir thanh cong cu

Dat trang thai vao biéu dd

bat tén trang thai Filled

Chon trang thai tir thanh cong cu

Dat trang thai vao trong siéu trang thai
bat tén trang thai Initializatiion

Chon trang thai tir thanh cong cu

Dat trang thai vao trong siéu trang thai

bit tén trang thai Pending

6.3.2.5 - Bé sung chi tiét trang thdi

37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.
49.
50.

Nhan dap phim chudt trén trang théi Initialization

Chon Detail Tab
Nhan phim phai trén hop Actions
Chon Insert trong thyc don pop-up

Nhan dlp trén new action

Dat tén hanh dong 1a Store Order Date

bam bao réng On Entry dugc chon trong hop soan thao When

Lap lai cac bude 3-7 dé bo sung cac hanh déng Collect Customer Info, Entry until Exit va

Add Order Items, Entry until Exit.

Nhén OK hai 1an dé déng specification.

Nhan dup trén trang thai Cancelled

Lip lai cac bude 2-7 dé bd sung hanh dong: Store Cancellation Date, On Exit.

Nhén OK hai 1an dé déng specification

Nhan dup trén trang thai Filled

Lip lai cac budce 2-7 @ bd sung hanh dong: Bill Customer, Entry until Exit.
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51.

Nhén OK hai 1an dé déng specification.

6.3.2.6 - Bé sung qud dé

52.
53.
54.
55.

56.
57.

Chon phim Transition tir thanh cong cu

Nhan trang thai Start

Di dudng transition dén trang thai Initialization
Lap lai budc 1-3 dé bd sung transitions:
Initialization dén Pending

Pending dén Filled

Siéu trang thai (uperstate) &én Cancelled
Cancelled dén trang thai End

Filled &n trang thai End

Chon phim Transition to Self tir thanh cong cu
Nhan trén trang thai Pending

6.3.2.7 - Bé sung chi tiét qua dé

38.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Nhén dap trén duong bién d6i trang thai tir Initialization dén Pending dé mé specification
Nhép Finalize Oder vao 6 Event
Nhin OK dé déng specification

Lip lai cac buoc 1-3 dé b sung su kién Cancel Order vao sudn giita siéu trang thai va
trang thai Cancelled

Nhan dap trén suon tir Pending &én Filled & mé specification
Nhap Add Order Item vao 6 Event.

Chon Detail tab

Nhép No unfilled items remaining vao 6 Condition

Nhéan OK dé déng Specification

Nhép dap trén suon phan than cia trang thai Pending

Nhap Add Order Item vao & Event

Chon Detail tab

Nhép Unfilled items remaining vao 6 Condition

Nhin OK dé dong Specification.
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CHUONG 7
BIEU PO KIEN TRUC VAT LY VA PHAT SINH MA TRINH

Kién trac hé théng 1a ké hoach chi tiét cua cic bd phan hinh thanh hé théng, bao gém ciu
tric, giao dién va co ché duge st dung dé giao tiép. Xac dinh kién trac tot cho kha nang dé dang
tim kiém vi tri ca cac chirc nang, khai niém cy thé hay dé& dang xac dinh vi tri dé bd sung céac
chirc nang va khai niém moi dé phu hop voi hé thong UML dinh nghia kién triic nhu sau: “Kién
triic 1a cAu trac to chirc cua hé thong. Kién tric ¢6 thé tach thanh cac b phan (thanh nhiéu mirc
khac nhau) tuong tac thong qua giao dién, cac quan h¢ ndi cac bo phan va rang budc dé lap rap
cac bo phan”. Con kién triic phan mém dugc Buschmann (1996) dinh nghia nhu sau: “Kién triic
phan mém 12 md ta cac hé con va cac thanh phan cta hé théng phan mém va cac quan hé giira
chung. Cac h¢ con va cac thanh phan duoc xac dinh tir cac goc nhin khac nhau dé chi ra céac thude
tinh chirc nang va phi chirc ning ctia hé thdng phan mém. Kién tric phin mém 1a vat pham, 1a két
qua cta hoat dong thiét ké phan mém”.

Kién tric hé thong dugc phan chia thanh hai loai: logic va vat 1y. Kién tric logic chi ra cac
16p va ddi tuong, cac quan h¢ va cong tac dé hinh thanh khia canh chtic ning ctia hé thong Kién
triac logic duoc mé ta bang cac biéu do UC, 16p, trang thai, trinh tw, hop tac va b1eu d6 hoat dong
nhu dé trinh bay trong cac chuong trudc day. Kién trac chung la cau trac ba tang, trong d6 hé
thong dugc chi ra tang giao dién, ting d01 tuong tac nghiép va tang CSDL. Biéu d6 goi cia UML
s& chi ra cdu tric logic cua chung bao gbm kién trac bén trong ctia m01 tang. Kién triic vdt Iy dé
cap den mo ta chi tiét hé thong vé phuong dién phan ctmg va phan mém ctia hé thong N6 phan
anh ciu trac phan clig, bao gébm cac nut khac nhau va ching néi v6i nhau nhu thé nao. Pong
tho1 nd6 mo ta cau truc vat 1y va cac phu thudc cia cac modun ma trinh dé cai dat cac khai niém
dinh nghia trong kién tric logic; va sy phan bd cac phan mém khi chay theo tién trinh, chuong
trinh va céc thanh phan khéc.

Kién trac vat 1y lién quan dén cai dat, do vay n6 dugc md hinh hoa trong cac biéu d6 cai dat.
Biéu do cai dit trong UML bao gdm biéu do thanh phan (compoment diagram) va biéu do trién
khai (deployment diagram). Biéu d6 thanh phan chtra cac thanh phan phan mém, bao gdm cac
don vi ma trinh va cau trac cac t¢p (ma nguodn va nhi phan). Biéu d trién khai chi ra kién trac hé
thong khi chay, bao gom céc thiét bi vt 1y va cac phan mém dit trén no.

7.1 BIEU PO THANH PHAN
7.1.1 - Thanh phan la gi?

Thanh phan 1a mé dun vdt Iy md trinh, thanh phan phan mém c6 thé 13 thu vién ma ngudn va
cac tép chay dugc. Mac dinh mdi 16p trong mo hinh logic s€ co6 phén dac ta phﬁn than. Pac ta
chtra ghép nbi 16p, than chira cai dit cia cung 16p d6. UML ¢6 cac biéu twong db hoa dé gan cho
cac kiéu thanh phan khac nhau (hinh 7.1).

Thin —O
Prac ta

Hinh 7.1 Biéu do thanh phan ciia UML

Dudi ddy 1a m ta van tit mot vai kiéu thanh phan cia UML
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Thanh phin mi nguon. Thanh phan ma ngudn c6 ¥ nghia vao thoi dlem dich chuong trinh.
Thong thuong d6 1a tép ma ngudn cai dat moét hay nhiéu 16p. Thi du C++, mdi tép .cpp va tép .h
1a thanh phan. Trudc khi phat sinh ma ngudn, ta phai 4nh xa ting tép vao thanh phan twong tng;
trong C++, mdi 16p duoc anh xa vao hai tép (.cpp va .h).

Thanh phan nhi phan. Thanh phan nhj phan thuong 1 m3 trinh ¢6 duoc sau khi dich thanh
phan ma ngudn. N6 c6 thé 1a tép ma ddi tuong (ob)), tép thu vién tinh (/ib) hay tép thu vién dong
(Dynamic Linking library-dil). Thanh phan nhi phan c6 ¥ nghia vao thoi diém lién két, hodc thoi
diém chay chuong trinh (thi du thu vién dong).

Thanh ph?ln kha thi. Th§1nh phﬁn thuc hién duoc 1a t¢p chu’gng trinh thuc hi@n duoc (cac tép
.EXE), la két qua cua lién két cac thanh phan nhi phan (lién két tinh hay lién két dong). Thanh
phan thyuc hién dugc bi€u dién don vi thyc hién dugc chay trén bd xir 1y (may tinh).

Mot khi thanh phén duoc tao lap, ta co thé g0p chung vao biéu do thanh phﬁn va v€ cac quan
hé gitra chiing. Gitra cac thanh phén chi c6 mdt loai quan h¢ phu thudc. Két ndi quan h¢ gitra cac
thanh phan cho biét mot thanh phan can mot thanh phan khac dé co duoc dinh nghia day du. Thi
du, két nbi phu thudc cho biét thanh phan nay phai duoc dich trudc thanh phan kia. Thi du khéc
la v6i thanh phén kha thi thi két ndi phu thudc dugce sur dung dé nhén ra thu vién dong nao can
phai c¢6 dé thanh phan kha thi chay dugc.

7.1.2 - Biéu twgng thanh phan trong Rational Rose

Trong Rose c6 mdt s6 biéu tuong dé thuce hién thanh phé‘m, do la:

Thanh phan. Biéu tuong thanh phén‘ duogc st dung dé :biéu dién mé dun phin mém co giao
dién (hinh 7.2a). Trong ddc ta thanh phan c6 xac dinh kicu stereotype (ActiveX, Applet, DLL,
exe...).

SubprogSpec SubprogBody

Tén thanh
phan

a) b)

Hinh 7.2 Biéu tiwong thanh phén va chieong trinh con
Piac td va than chwong trinh con. D6 1a loai biéu tugng duoc sqfr dung chq dac ta
(SubprogSpec) va cai dat cua chuong tring con (SubprogBody). Hinh 7.2b thé hién cac bi€u tuong
cho cac thanh phan nay. Chuong trinh con khong chtra dinh nghia 16p.
Chuwong trinh chinh. L3 tép chra diém vao chuong trinh (hinh 7.3b). Thi du trongn chuong

trinh C/C++ dé 1a tép chtra ham main() hay trong chuong trinh Visual C++ thi do 1a t¢p chira ham
WinMain().
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MainSubprog PackageSpec PackageBody

a) b)

Hinh 7.3 Biéu tiwgng chwong trinh chinh va géi

bic ta va thin goi. Goi la cai dat cua 16p. Dac ta goi (PackageSpec) la t€p header, chira
thong tin vé nguyén ham ctia 16p. Trong C++, dic ta gbi 1a tép voi phan mo rong tén H. Than goi
(PackageBody) chira ma I¢nh cua céac thao tac cua 16p. Trong C++, than goi 1a t¢p .CPP (hinh
7.3b).

Céc biéu tuong thanh phan ap dung cho cac thanh phan run-time (cac tép exe, dll va task) nhu
sau.

Tép thw vién dong (DLL). Biéu tuong cho tép DLL nhu trén hinh 7.4a.

DLL

TaskSpec TaskBody

=/

a) b)

Hinh 7.4 Biéu twong thu vién dong va nhiém vu
Pac ta nhiém vu va than. Céc bié}l tugng nay biéu tuwong cac goi co ludng diéu khién doc
1ap. Thi du, t&p kha thuc (exe) dugc bi€u dién nhu dic tad nhiém vu (TaskSpec) vd1 mé rong exe
(TaskBody) nhu trén hinh 7.4b.
7.1.3 - Phu thudc thanh phan

Chi c6 mot lgiéu quan hé phu thudc gitra cac thanh phér} trong biéu do loai nay. Phu thuge
thanh phan cho rang mot thanh phan phu thudc vao thanh phan khéac. Phu thudc thanh phan dugc

v€ nhu hinh 7.5.
Thanh
phan B
Thanh

phan A

Hinh 7.5 Phu thuéc thanh phcfn

Trong vi du trén hinh 7.5 ta thiy thanh phan A phy thudc thanh phan B. N6i cach khac 1a mot
vai l6p trong A phu thudc mdt vai 16p trong B. Do vay, khong thé bién dich A néu chua bién dich
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B. Tranh phu thudc vong trong biéu do loai nay. Thi du, néu A phu thuéc B va B phy thudc A thi
s€ khong bién dich dugc ching. Do vay phai loai bé phu thudc vong trudce khi phat sinh ma trinh.
Phu thudc cho biét cai nao dé su dung lai va cai nao khong. Thi du tré cho théy A phu thudc B thi
khong thé st dung lai A néu khong sir dung B, con B thi dé duoc str dung lai vi n6 khong phu
thudc vao bat ctr thanh phan nao

7.1.4 - Biéu @6 thanh phan

Biéu dd thanh phan 1a biéu 6 UML hién thi cac thanh phan ctia hé thong va phu thudc giira
chung. Thi du, hinh 7.6 14 biéu d6 thanh phan ciia hé théng riit tién ty dong ATM. Trén bicu do
thanh phan ta c6 thé nhin thay ma nguon va thanh phan run-time trong hé théng. Thi du nay cho
thiy hé thong co thanh phan ma ngudn la cac t€p account.h va account.cpp, t€p kha thi la
ATMServer.exe. Vi biéu dd nay, nguoi phat trién thuc hién dich, trién khai hé thong s& biét thu
vién ma trinh nao ton tai va tép kha thi (.exe) nao s€ dugc s€ dugc tao ra khi ma trinh dugc dich.
Céc phu thudc thanh phan (miii tén nét dut) cho biét thanh phan s& duoc dich theo thir ty nao.

Sau khi tao biéu d6 thanh phan thi ta bo sung phan tir 46 hoa thanh phan vao ching. Trong
C++, cac thanh phan hay dugc dung nhét 1a déc ta goi (Package Specification), than gbi (Package
Body) va thanh phan thuc hién (Executuon). Nhu da trinh bay trén ddy, biéu twong Package
Specification hoic Component dugc sir dung cho tép .DLL. Biéu twong Package Body danh cho
tép CPP. Ciing c6 thé gin tai liéu vao thanh phan dé mo ta muc dich cta thanh phan hay mé ta
cac 16p trong thanh phan.

Account Account

ATMServer.exe

Hinh 7.6 Biéu d6 thanh phan

Tuong ty nhu 16p, c¢6 thé t6 chic cac thanh phan thanh goéi. Thong thudng tao gbi khung nhin
thanh phan cho mdi goi khung nhin logic. Thi duy, trong h¢ théng quan 1y ban hang ta c¢6 cac goi
khung nhin logic Orders chira cac 16p Order, Orderltem va OrderForm. Do vy, goi khung nhin
thanh phan tuong Ung can phai chira cdc thanh phan danh cho cac 16p Order, Orderltem va
OrderForm.

Twong ty nhu cac phan tir md hinh khac trong UML, ta c6 thé bo sung cac dic ta chi tiét vao
moi thanh phan, chiing bao gom:

Stereotype. Stereotype diéu khién biéu tuong nao s& duoc sir dung dé biéu dién thanh phan.
Chung co thé 1a mot trong cac lya chon sau: <none>, dac ta chuong trinh con, than chuong trinh
con, chuong trinh chinh, ddc ta goéi, than goi, kha thuc, DLL, dac ta nhiém vu va than nhiém vuy.
Ngoai ra trong Rose con co stereotype cho ActiveX, Applet, ing dung... Ta ciing c6 thé tao
stereotype méi, phtt hop véi loai ngdn ngir 1ap trinh va tmg dung cu thé.

Ngon ngir. Trong Rose ¢ thé gan ngdn ngir cho timg thanh phan. Do vdy c6 kha ning phat
sinh ra cac ngdn ngit khac nhau cho timg thanh phin mé hinh, thi du phat sinh mot thanh phan
mo hinh ra C-++, mot thanh phan mé hinh khéc ra Java...

Khai bdo. Cac khai béo (declaration) phu dugc gdp vao ma trinh cho mdi thanh phan. Cac
khai bao bao gdbm céc 1énh phu thudc ngdn ngir dé khai bao bién, 16p ... Lénh #include cua C++
cling dugc xem nhu khai bao.
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Lop. Trude khi phat sinh ma trinh cho 16p thi phai anh xa n6 vao thanh phan Diéu nay cho
Rose biét ma trinh cua 16p s& duoc ghi vao tép nao. C6 thé dnh xa mot hay nhiéu 16p vao mdi
thanh phan.

7.2 BIEU PO TRIEN KHAI

Biéu d6 trién khai mo ta klen trac hé thong phan ctig (niit) khac nhau nhu bd xir 1y, cac thiét
bi va cac thanh phan phan mém thuc hién nén kién trac do. No 1a mo ta vat ly cua topd hé thong,
md ta cAu tric cta cac don vi phan cimg va phan mem chay trén n6. Biéu do trién khai chi ra toan
bd cac nut trén mang, két ndi gitra chung va céc tién trinh chay trén ching.

Nut 1a dbi tugng vat ly (cac thiét bi) co tai nguyén tinh toan. Ching c6 thé 1a  may tinh, may
in, doc thé tir, thiét bi truyen tin... Cac nit duoc két ndi thong qua két hop giao tiép. Cac nut trao
d6i thong diép hay dbi tuong theo duong dan két ndi. Kiéu giao tiép duogc thé hién bang
stereotype, chi ra thii tuc giao tiép hay mang duoc st dung.

Biéu d trién khai c6 thé hién thi cac 16p nat hay hién thuc niit. Tuong tu nhu moi biéu do
khac, phan biét gitra 16p va doi tuong cai dat 16p bang tén gach chan.

May chu May in
1 cspL
<<TCP/IP>>

Teminal

pPC *
<<lPX>>

1

Céng

*

Hinh 7.7 Biéu d6 trién khai ciia hé thong déng/mé cira

Hinh 7.7 1a thi du vé biéu do trién khai hé thong diéu khién dong/m¢ cura trong mot toa nha.
Biéu d6 cho thay h¢ thong bao gom may chu n6i véi cac may tinh PC diéu khién déng/mé cira ra
vao. Biéu d6 chua xac dinh tong s6 may tinh PC. Nhung bleu dd cho thdy mot may tinh PC c6 thé
diéu khién nhiéu nhét 10 clra ra vao. Ba may tinh dau cubi (terminal) dugc st dung de xam nhap
hé thdng. May in duge ndi truc tiép vao may tinh chu. Biéu do con thé hién cac giao tlep gilra cac
nat khac nhau. May cha va cac may PC két ndi v6i nhau thong qua giao thirc IPX, két ndi may
tinh dau cudi véi may chu thong qua giao thire TCP/IP. Két ndi giita cac nat con lai trén biéu dd
chua xac dinh.

7.2.1 - Phin tir md hinh cia biéu do

Bo xir ly (processor). Bo xtr ly 1a may xu ly. Cac may chu (server), tram lam viéc...thudc
loai nay. Ky phép trong Rose ctia bg xtr ly nhu sau:
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Chi tiét cho b xir 1y. Trong dic ta bo xur 1y c6 thé bo sung cac thong tin: stereotype, dic tinh
va scheduling.

Stereotype: Tuong tu nhu thanh phan mé hinh, st dung n6 dé phan nhom bo xu 1y.
Pdc tinh: La mb ta vat 1y ctia bo xir 1y, thi du téc d6 va dung luong nhé.

Scheduling: M6 ta loai lap biéu thoi gian (scheduling) xr ly, bao gdém: Preemptive (tlen trinh
c6 muc uu tién cao hon c6 thé chiém quyén uu tién cla cac tién trinh c6 mirc wu tién thap hon),
Non Preemptive (céc tién trinh khong c6 muc wu tién, tién trinh dang thyc hién chi dimg khi né tu
két thuc), Cyclic (chi ra chu ky diéu khién giita cac tién trinh), Executive (mot vai thuat toan tinh
toan diéu khién scheduling), Manual (tién trinh dugc ngudi sir dung diéu khién).

Thlet bi. Thiét bi 1a mdy moc hay bo phan phan cting khong phai 1a bo xur 1y trung tim. Thiét

bi bao gom man hinh, may in...Ca thiét bi va bo xtr 1y dugc xem nhu nuit trong mang. Ky phap
ctia thiét bi trong UML nhu sau:

Thi€t bj

Chi tiét thiét bi. Tuong tu bo xtr 1y, thiét bi cling c6 nhidu thong tin chi tiét nhu stereotype va
déc tinh. Sy khac nhau gitra thiét bj va bo xu 1y phu thudc manh vao quan diém. M4y tinh dau
cudi ndi véi may chu duoc ngudi sir dung xem nhu thiét bi, nhung d6i khi nguoi khac lai coi no
1a bd xur 1y.

Két ndi. Két ndi 1a lién két vat 1y giita hai bo xir 1y, hai thiét bi hay giira thiét bi va bg xir 1y.
Thong thuong, két noi biéu dién két ndi mang vat 1y gitra cac nat trong mang. Chung cling c6 thé
lién két Internet gitra cac nut. Co thé gan stereotype cho két ndi, dong thoi nod ciing dugce gan dac
tinh noi vé chi tict cua két noi vat ly.

7.2.2 - Tién trinh

Tién trinh 14 ludng thyc hién don chay trong b xur ly. Mot tép kha thi duoc xem la tién trinh.
Tién trinh c6 thé duoc hién thi trong biéu dd trién khai, néu duoc hién thi thi né dugc liét ké ngay
dudi bo xtr Iy noi né chay. Cac tién trinh duge gan mirc vu tién. Néu bd xur ly ma trén do cac tién

trinh chay st dung scheduling theo mtrc wu tién. Thi mirc vu tién cua tién trinh s& dugc xac dinh
khi n6 chay.

7.3 THUC HANH
7.3.1 - Sir dung Rational Rose

7.3.1.1 - Tao ldp va hity bé biéu do thanh phan

Biéu d6 thanh phan duoc 1ap ra trong khung nhin thanh phan theo cac budc nhu sau:
1. Trong Browser, nhan chudt phai trén géi chira Component diagram

2. Chon thyc don New->Component Diagram

3. Nhap tén cho biéu do thanh phan m&i

Huy bo biéu do thanh phan theo cac budc sau:

1. Trong Browser, nhan chudt phai trén Component diagram
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2. Chon thuc don Delete

7.3.1.2 - Bé sung thanh phan

B sung thanh phan vao biéu db theo cac budc sau:
1. Chon phim Component tir thanh cong cu

2. Nhan trén biéu d6 noi dinh vé& thanh phan

3. Nhap tén cho thanh phan méi

Huy bé thanh phan khoi biéu do nhu sau:

1. Nhén phim phai trén thanh phan trong Browser
2. Nhén cac phim Ctrl+D

7.3.1.3 - Bé sung chi tiét thanh phan

Gén stereotype nhu sau:

1. Mo cira sO dic ta trong thanh phin mong mudén
2. Chon bang General

3. Nhap stereotype vao truong Stereotype.
Géan ngdn ngtr nhu sau:

1. Mo ctra s6 ddc ta thanh phin mong mudn
2. Chon bang General

3. Nhap ngodn ngit trong cira s6 Language.
Dé anh xa 16p cho thanh phan:

1. Mo ctra s6 ddc ta thanh phin mong mudn
2. Chon bang Realizes

3. Nhén phim phai trén 16p dé anh xa

4. Chon thyc don Assign.

7.3.1.4 - Gin phu thuédc thanh phén

Bo sung phu thudc thanh phan nhu sau:
1. Chon biéu twgng Dependency trén thanh cong cu
2. Di duong phu thudc tir thanh phan Client d&én thanh phan Supplier.

7.3.1.5 - Tao lap biéu do trién khai

Dé mo biéu db trién khai ta 1am nhu sau:
1. Nhén dap phim chudt trén khung nhin trién khai trong brower

2. Rose s€¢ mo Deployment diagram cho mo hinh.
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7.3.1.6 - Bé sung va bai bé b xir Iy (proccessor)

B6 sung bo xir 1y vao biéu d6 sau:

1. Chon phim Processor tir thanh cong cu

2. Nhan trén biéu d6 trién khai dé dat bo xir Iy
3. Nhap tén cho bd x1r 1y.

Huy bé bo xir 1y khoi biéu ¢ nhu sau:

1. Chon b xtr Iy trong biéu dd

2. Nhén phim Delete

Huy bo bd xur 1y khoi md hinh nhu sau:

1. Chon bg xtr 1y trong Deloyment diagram

2. Nhan phim CtrI+D.

7.3.1.7 - Bé sung chi tiét cho bé xie Iy

Dé gan stereotype cho bd xir Iy ta lam nhu sau:
1. Mo cira s6 dic ta bo xir Iy mong mudn
2. Chon bang General (hinh 7.8)

Prucessur Specification for Teminal 7] x|

General |Detai| I

I arne; Barking database serve

Stereatype: I j

Documentation:

[~
()% I Cancel | Apply ETDWSE"l Help |

Hinh 7.8 Cira s6 ddc td b xir Iy

3. Nhap stereotype vio ctia s6 Stereotype

B6 sung ddc tinh va scheduling cho b xur ly dugc thuc hién twong ty nhu trén nhung lan nay
chon bang Detail (hinh 7.9)
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Prucessur Specification for Teminal d |

General Detail

Characteristics:

-
[~
Processes:
I ame | Pricrity |
— Scheduling:
£+ Preemptive " Mon preemptive " Cuclic
" Executive " Manual

ok I Cancel Lpply Browse - Help

Hinh 7.9 B sung ddc tinh

7.3.1.8 - Bé sung thiét bi

B sung thiét bj vao biéu d6 trién khai nhu sau:
1. Chon phim Device tir thanh cong cu

2. Nhén trén biéu db trién khai dé dat thiét bi
3. Nhap tén cho thiét bi méi

7.3.1.9 - Bo sung chi tiét thiét bi

Thuc hién bd sung chi tiét thiét bi tuong tu bd sung chi tiét cho bo xur 1y trén day.

7.3.1.10 - Bé sung két noi

B0 sung két ndi vao biéu do trién khai nhu sau:
Chon phim Connection tir thanh cong cu
Nhan trén ntt trong biéu do trién khai dé noi

Di duong két nbi dén nit khac.

7.3.1.11 - Bé sung chi tiét két noi

C6 thé gan stereotype cho két ndi nhu sau:

1. M6 cua s6 dac ta cho két n61 mong mudn
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2. Chon bang General
3. Nhap stereotype trong hop Stereotype

7.3.1.12 - Bé sung va hiiy bé tién trinh

Trinh ty bo sung tién trinh nhu sau:

1. Nhén phim phai chudt trén bo xur Iy mong mudn trong Browser
2. Chon thuc don New->Process

3. Nhap tén cho tién trinh moi

Trinh ty hily bo tién trinh méi nhu sau:

1. Nhén phim phai chudt trén tién trinh mong mudn trong Browser
2. Chon thuc don Delete.

7.3.2 - Phit sinh mi trinh bang Rose

C6 sau budc co ban dé phét sinh ma trinh, bao gom:
Kiém tra mo hinh

Tao lap thanh phan

Thuyc hi¢n anh xa 16p vao thanh phén

bat thudc tinh phat sinh ma trinh

Chon 16p, thanh phan hay géi

Phat sinh ma trinh.

AU

Khong phai ngén ngit nao ciing can day du cac budc trén. Thi du C++ khong can budc hai,
hay khong ngdn ngit nao cling bat budc hién budc mot. Tuy vay, khuyén cdo la nén thyc hién day
dd nam budce dau trude khi phat sinh ma trinh.

7.3.2.1 - Buwéc 1: Kiém tra mé hinh

Rose c6 chirc nang kiém tra md hinh doc 1ap ngon ngit dé bao dam mo hinh 1a phu hop trude
khi phat sinh ma trinh. Ching ta nén thuc hién chirc nang nay trudc khi phat sinh ma trinh. N6 ¢c6
thé tim ra tinh khong thong nhat va 161 trong md hinh, ching anh huéng dén sai x4t trong ma
trinh.

Trinh ty thyc hién nhu sau:

1. Chon Tools-> Check Model

2. L&i md hinh s& duoc hién thi trong ctra s6 log.

Céc 18i hay xay ra 1a thong diép trong biéu d6 twong tac khong duge anh xa vao thao tac hay

d6i twong trong biéu d6 twong tac khong dugc anh xa vao 16p. Chu y cac ddi tuong trong biéu do
trinh tu va biéu do cdng tac, moi hop chir nhat phai co6 tén doi twong, dau :, tén 16p.

Vi pham (violation) xam nhap. Thuc don Check Model s& tim ra hau hét tinh khong chic
chdn va cac van dé xdy ra trong moé hinh. Thuc don Access Violation s& tim ra vi pham khi ¢6
quan hé giita hai 16p trong hai géi khac nhau, nhung khong c6 quan hé giira hai goi. Thi du, néu
16p Order trong gob1 Entities c6 quan hé voi 16p OrderManager trong g1 Control thi phai ¢6 quan
h¢ gitra hai goi Entities va Control.
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Tim kiém vi pham xam nhap nhu sau:
1. Chon Report-> Show Access Violations
2. Rose s& hién thi vi pham xam nhap trong cura $0.

Kiém tra ngén ngir. l?é thyc hién kiém tra ngdén ngir hdy chon thuc don Tools>Check
Model. Kiém tra nay cho bi€t 10i xdy ra nhu nhiéu 16p public lai dat vao mot don vi dich.

7.3.2.2 - Bwéc 2: Tao lip thanh phan

Budc tht hai trong tién trinh phat sinh ma 18nh 1 tao 14p cac thanh phan dé chira cac 16p. Co
nhiéu loai thanh phén nhu cac t€p ma ngué)n, teép exe, t¢p thu vién, ActiveX, applets... Trudc khi
phat sinh ma trinh phai 4nh xa cac 16p vao thanh phan ma ngudn tuong tmg. Mot khi cac thanh
phﬁn da duoc tao 1ap, ta co ga‘in cac phu thudc gitra chiung trong biéu d6 thanh phﬁn. Céc phu
thudc giita cac thanh phan 13 phu thudc bién dich trong hé thong. Néu phat sinh ma trinh C++,
Java, VisualBasic thi budc nay phai dugc thuc hién.

Dé tao lap thanh phan ta 1am nhu sau:

1. M6 Comonent diagram

2. Su dung biéu twong Component trong thanh cong cu dé bd sung thanh phdn mdi vao biéu
do.

7.3.2.3 - Buwéc 3: Anh xa l6p vio thanh phén

M3di thanh phan ma ngudn biéu dién tép ma ngudn cho mot vai 16p. Trong C++, mdi 16p duoc
anh xa dén hai thanh phan ma ngudn: tép header va tép chira than 16p. Budc thir ba ndy thuc hién
anh xa mdi 16p vao cac thanh phan thich tng. Véi C++ thi bude nay 1a tiiy chon. Rose c6 thé phat
sinh ma trinh cho n6 ma khong di qua budc nay.

D¢ anh xa 16p vao thanh phan ta lam nhu sau:

1. Nhan phim phai trén thanh phan trong biéu d6 thanh phan hay browser.
Chon open Specification

Chon bang Realizes

Nhan phim phai trén 16p (nhitng 16p) thich ung va chon Assign

A

Browser s& chi ra tén thanh phan trong ddu <<>> sau tén 16p trong Logical View.

7.3.2.4 - Bwoc 4: Dat cac thuoc tinh cho phat sinh mad trinh.

C6 nhiéu thudc tinh cho phét sinh ma nguén co thé gan cho 16p, thudc tinh va cac thanh phan
khac nhau ctia mé hinh. C4c thudc tinh nay diéu khién ma trinh s& dugc phét sinh nhu thé nao.
Rose cung cép bd thudc tinh mac dinh. Thi du, mdt dac tinh cho phat sinh ma trinh cta thudc tinh
C++ 12 GenerateOperation, n6 diéu khién céc Get( ) s& dugc phat sinh cho thudc tinh nay hay
khong. Trude khi phat sinh ma trinh nén xem xét dac tinh phat sinh ma trinh va thay d6i ching
néu can.

D¢ quan sat ddc tinh phat sinh ma trinh hiy chon Tools>Options, sau d6 chon bang ngon ngit
thich tng (hinh 7.10).
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Moptons 2/ x|

CORB& | Java | Oracle® | COM | wC++ | WisualBasic | XML_DTD
General I Diagraml Browszer I Nu:-tati-:unl Toolbars  AMSI C++ |.i'-.|:|-383| Adadh

Type: | Class =]

Sek: Idefault j Clane |
todel Propertiss Remaove |

* | [ arme | Yalue | Source |
Synchronize Tre Drefault
CodeMarnne Default
ImplementationT ype Default
HeaderSourceFile Default
BodySourceFile Drefault

Fevert |
Hinh 7.10 Pac thudc tinh

Tir cira s6 type ta co thé chon thanh phan mé hinh nhu Class, Attribute, Operation.. Mbi
ngdn nglr c6 thanh phan mo hinh khac nhau. Hinh 7.11 1a chon thanh phan Attribute dé thay doi
dac tinh.
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Wopons 2| x|

General I Diagram I Browzer I M atation I Toolbarz | AMS| C++ I Adad3 I Adadh
CORBA | Java | Oracle | COM  VC++ | VisualBasic | XML_DTD

Et: Idefault j Clane |
Model Properties Remave |

* | I arne | W alle | Source |
Generate True Drefault

Hewert |

Hinh 7.11 Bt thudc tinh (tiép)

Moi thay d6i tai day anh huéng dén toan bd moé hinh. Thi du néu chon dic tinh 16p 14
GenerateDefaultConstructor thi n6 s€ tac dong dén moi ddi tuong trong md hinh. Néu chon dac
tinh phat sinh mi trinh cho mot thanh phan nhu 16p, thudc tinh... hiy mé cira s6 Specifi cation
cho né. Chon bang ngén ngtr (C++) va thay d6i dic tinh tai day. Moi thay doi trong cira sO nay
chi tic dong dén mot 16p ma thoi.

Tap dac tinh tam thoi. Thay vi thay ddi truc tiép tap dac tinh mac dinh, ta co6 thé tao 1ap tap
dic tinh tam thoi dé st dung. Dé 1ap tap dic tinh tam thoi ta chon thuc don Tools>Model
Properties>Edit>C++ tab>>FEdit Set, sau d6 nhan phim Clone trong ctra s6 Clone the Property
Set. Rose s& yéu cau nhap tén cho tap mai nay.

M¢ diéu khién Set trong Clone the Property Set dé thay doi thudc tinh nao can thay doi (hinh
7.12). Tap dac tinh nay s€ khong anh huong dén tap dac tinh mac dinh.
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CORBA | Java | Oracle® | COM | WC++ | VisualBasic | xML_DTD
General I Diagram I Erawzer I M atation I Toolbars  AMSI G+ |.-'1'-.|:|a83 I Adadn

2l x|

Type: IEIass

=~

Set | default

b odel Properties

j Clone |
Femave |

* | M ame | W alue | Source |
Synchronize True Drefault
CodeMame Default
ImplementationT ype Drefault

Mk = alk

H EEIdEr-.l: EXRLEVY u )

et Neqa Bl Clone Property Sek _ 10l x|

Enter name of the new model property et to be
cloned from [Set:default Tool:Cplusplus].

o« |

Cancel Help |

B tap dic tinh tam thoi. Khi khong con can dén tap dic tinh tam thoi, thi ¢ thé bai bo no
khéi mo hinh theo trinh tu sau: chon thuc don Tools>Options; chon bang ngdn ngtr thich hop;

Hinh 7.12 Bdc tinh tam thoi

chon tép déc tinh nhai trong hdp danh sach Set; nhéan Remove dé bai bo chung.

7.3.2.5 - Bwéc 5: Chon lép, thanh phéan hay 26i

Khi phat sinh m4 trinh ta c6 thé phat sinh cho 16p, thanh phan hay goi vao cung thoi diém. Ma
trinh c6 thé phat sinh tr bieu do hay browser. Néu phat sinh ma tur goi, thi cé thé chon goi
Logical view trén bi€u do 16p hay chon goi Component view trén biéu do thanh phan. Ciing c6 thé

phat sinh ma trinh dong thoi cho nhiéu 16p, thanh phan hay goi.

7.3.2.6 - Bwoc 6: Phat sinh md trinh

Néu cai dat Rose Enterprise thi ¢6 thé Iya chon nhiéu ngon ngir dé phat sinh ma. Dé hién thi
hay an cac lgya chon, hay chon Add-Ins>Add-In Manager trong thuc don Tools. Hop thoai lya

chon s& xuét hién nhu hinh 7.13.
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Add-In Manager x|

M ame | erzion -
APS| Ces 2006.0.0.0

AMS| Converter 8.2

Ada gl 27.0

Adagh 27.0 (-
[ &pex 22

CORBA 2006.0.0.0

[ ]CleaCase 2006.0.0.0

Data Modeler 2006.0.0

Deploy 1.1

’ﬂ Frarnework “Wizard E.IEI _PILI

k. I Cancel | Apply |

Hinh 7.13 Quan ly ma dich

Khi chon 16p hay thanh phan trén biéu dd, hdy chon ngon ngit thich tmg trong thuc don phat
sinh ma trinh. Néu c6 101 xdy ra trong qué trinh phat sinh ma trinh, chung dugc hién thi trén ctra
s0 log.

7.3.2.7 - Cdi gi da dwoc phat sinh?

Khi phat sinh ma trinh, Rose tap hop cac thong tin tu Logical view va Component view cua
mo hinh. Thuc té 1a khong c6 cong cu m6 hinh hoa nao phat sinh ma trinh day du. Rose cling chi
phat sinh khung chuong trinh nhu sau:

Class. Moi 16p trong biéu dd s& dugc phat sinh ma trinh.

Attributes. M3 trinh s& c6 thudc tinh cua 16p, bao gdm mién tac dong, loai dit liéu va gia tri
mac dinh.

Operation signatures. Cac thao tic duoc khai bao trong mi trinh kém theo tham sd, kiéu dir
liéu tham s6 va kiéu gia tri cho lai cac thao téc.

Relationships. Mot vai quan h¢ trong mo6 hinh sé phat sinh thudc tinh khi phat sinh ma.

Components. Mdi thanh phan s& dugc cai dat trong tép ma ngudn thich hop. Khi da phat sinh
tép, hai budc con lai 1a: 1) nguoi phat trién thu nhan tép va lap trinh cac thao tac cua 16p; 2) thiét
ké giao dién d6 hoa.

Rational Rose cua Rational Software Corporation khong hudng vao thiét ké giao dién do hoa.
Hay st dung ngdn ngir 18p trinh dé thiét k& man hinh va bao cdo. Khi phat sinh ma trinh, Rose sir
dung ciu trac goi trong Component view dé tao ra cac danh muc thich tmg. Mic dinh, danh muc
goc cho mé trinh phat sinh 1a noi ing dung Rose. Co thé thay d6i danh muc thong qua dac tinh
phat sinh ma ngudn. Néu khong co ciu tric thanh phan, Rose s& st dung cdu trac goi trong
Logical view dé tao lap ciu trac danh muyc.

Khi gip kho khin chuyén d6i tir md hinh sang ma trinh, hay kiém tra ky ludng phién ban
Rose cai dit trén may tinh co phu hop yéu cau hay khong. Rose c6 mot sd phién ban chinh nhur
sau:
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* Rose Modeler. Cho phép tao 1ap m6 hinh nhung khong cho kha nang phat sinh ma trinh hay
chuyén do6i nguogc tr ma trinh thanh mo hinh.

e Rose Professional. Cho phép phat sinh ma trinh cho mdt loai ngén ngit.

e Rose Enterprise. Cho phép phat sinh ma trinh trong nhiéu ngén ngir khac nhau nhu C++,
Java, Visual Basic, lugc OracleS...

7.3.3 - Rational Rose va Visual C++

Rational Rose 1a cong cu hién thi giup phan tich va thiét ké hé thong phan mém. Visual C++
la moi truong 1ap trinh tich hop (Intergrated Development Environmet— IDE ) manh cho phép
nguoi phat trién xay dung ung dung bang C++. Hai cong cu nay lam vi€c chét ché voi nhau dé
xdy dung ung dung phan mém co chét lugng tét. Thong thudng, trong moi truong phat trién phan
mém, cac yéu cau duoc thu thap bang UC va cic tai liéu khac, ching dugc md hinh hoa bang mo
hinh UC, sau d6 xdy dung cac mé hinh phan tich va thiét ké. M6 hinh thiét ké 1a triru tuong hé
thng, dugc anh xa truc tiép thanh ma trinh. Sau khi c6 ma trinh 14 cc cong viée dich, thyuc hién
va gd 15i. Trong khi Rose 1 cong cu quan 1y cac mé hinh thi Visual C++ 1a cong cu quan ly ma
trinh va thuc hién no.

Qué trinh chuyén tiép tir mé hinh sang ma trinh va qui trinh nguoc lai tir ma trinh sang mo
hinh duoc goi 1a RTE (Round Trip Engineering). Kha ning RTE 1a chia khoa thang loi ciia du an
phan mém. Khi nguoi cai dat phat hién 151 thiét ké va sira no trong ma trinh thi sy thay doi nay s&
duoc ty dong phan anh nguoc lai moé hinh. Hon ntra, viéc thay ddi mé hinh s& duoc phan anh
trong ma trinh dang c6. Kha ning nay dam bao tinh dong bo giita ma trinh va mé hinh.

|:| Component Yiew |_) AMSI C4+ »
=3 Chuong 7
----- Hirh 7.1 — Ada 83 C
----- Hirh 7.2 7 =
----- Hinh 7.3 - ida 95 '
""" H!”h 7.4 . CORER P odel Assistant..,
----- Hirh 7.5
..... Hirh 7.6 A Diata Modeler ¥ Component Assignment Toal. .,
..... Hirh 7.7 T2EE Deploy - Update Code. ..
..... g8l Account Update Model from Cade. ..
----- &1 Account Java | JZEE F Class Wizard. ..
----- E7 ATMServer exe j |
1 1 Oracled *  Undo Last Code Update...
19:52:06] [Customizable Menus) Madel Integrator com r
19:52:06] [Customizable Menus) Wb Publisher. .. Quick Impark &TL 3.0
19:52:06] [Customizable Menus) O Cuick Irnpork MFC 6.0
= Model Converter. ..
O » Frequenth: Asked Questions
Misual C++ Properties. ..

Mersion Contral  k

[l A Lo/ Wisual Basic 3
Hinh 7.14 Nhap thw vien MFC vao mo hinh

.

Dé hd trg tng dung MFC (Microsoft Foundation Class), Rose ¢6 kha ning chuyén doi nguoc
toan bo thu vién MFC. Hay st dung thuc don Tools/Visual C++/ Quick Import MFC 6.0 (hinh
7.14) & nhap ching vao mé hinh. Goi méi vai tén MFC duoc bo sung vao Logical view. Ngudi
str dung c6 thé st dung cac 16p MFC nay dé thiét ké chi tiét hé thong. Mdi thanh phan mé hinh
duogc két hop vao du an (project) khac nhau ctia Visual C++, hon nita Visual C++ Project phai
duoc tao lap trudce khi gan cho thanh phén mo hinh.
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Dé str dung loi thé giita Rose va Visual C++ thi trén may tinh phai c6 sin hai phan mém sau:
1. Visual C++ 6.0

2. Phién ban Rational Rose Enterprise hay Rational Rose Professional C++ Edition.

Néu Visual C++ chua sin sang trong Rational Rose thi hiy thuc hién cac budc sau:

1. Khéi dong Rational Rose

Chon thyc don Add-Ins> Add-In Manager

Chon VC++ add-in

Nhian phim OK.

Dat ngdn nglt médc dinh cho Rational Rose:

Rl e

1. Chon thuc don Tools > Options
2. Chon bang Notation
3. Chon hop danh sach Default Language
4. Chon Visual C++
5. Nhan phim OK.
Boundaries Entities
T 7

Control

Hinh 7.15 Biéu do thanh phan ciia hé thong don hang
7.3.4 - Thi du: Hé thong ban hang (tiép theo)
Phéan nay thyc hanh tao lap biéu dd thanh phan cho hé thong quan 1y ban hang. Trong chuong
trude ta da tim ra cac 16p can cho UC New Order. Sau khi hoan chinh phén tich va thiét ke, ta co

thé x4y dung biéu do thanh phan. Gia s ta s& str dung ngdn ngit 1ap trinh C++ dé cai dat hé
thong. Bi€u do6 thanh phan chinh tép trung vao cac goi cua thanh phan dugc chi ra trén hinh 7.15.
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Hinh 7.16 Biéu do thanh phan géi Entities

Hinh 7.16 bao gdm cac thanh phan trong goi Entities. Cac thanh phan nay chira cac 16p trong
g01 Entities trong khung nhin logic.
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Hinh 7.17 Biéu do thanh phan géi Control

Hinh 7.17 bao gdm cac thanh phan trong gbi Control. Cac thanh phan nay chira cic 16p trong
g061 Control trong khung nhin logic.

Hinh 7.18 bao gém cac thanh phan trong goi Boundaries. Cac thanh phan nay chira cac 16p
trong g6i Boundaries trong khung nhin /ogic.
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Hinh 7.18 Biéu do thanh phan géi Boundaries

Hinh 7.19 chi ra toan b cac thanh phan trong hé thdng. Biéu db nay cho toan bd phu thudc
gitra cac thanh phan trong hé thong.

7.3.4.1 - Ladp cdc g6i thanh phan

1. Nhan phim phai trén Component view trong brower
2. Chon New > Package

3. Dat tén goi la Entities
4

Lap budce 1-3 cho cac géi Boundaries va Control

7.3.4.2 - Bé sung 26i vao biéu dé thanh phan Main

Mé biéu do thanh phan Main

Di céc gbi Entities, Boundaries va Control tir brower vao Main Component diagram.
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Hinh 7.19 Biéu do thanh phan ciia hé thong don hang

7.3.4.3 - Vé cdac phu thudc goi

Chon phim Dependency tur thanh cong cu

1
2. Nhén trén goéi Boundaries trong Main Component diagram
3.
4

Di phu thudc dén goi Control

Thuyc hi¢n tuong tu dé vé cac phu thude cho cac goi con lai.

7.3.4.4 - Bé sung thanh phan cho cdc g6i va vé cac phu thudc

© N R D=

Nhan dtp vao goi Entities trong biéu do thanh phan Main.

Chon phim Package specification (dac ta goi) trén thanh cong cu
Dit dic ta goi vao biéu dd

Nhap tén Orderltem cho dac ta goi

Lip cac budc 2-4 dé bd sung dic ta goi Order

Chon phim Package Body (than goi) tir thanh cong cu

Dit than goi vao biéu do

Nhép tén Orderltem cho than goi
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9. Lip cac budc 6-8 dé bd sung than gbi Order
10. Chon phim Dependency tir thanh cong cu
11. Nhén phim chudt trén than goi Orderltem
12. D1 duong phu thudc to1 dac ta goi Orderltem
13. Lap dé v& cac phu thudc con lai
14. Lam tuong tu cho cach thanh phan va phy thudc sau ddy:
V61 gbéi Boundaries
e Daic ta goi OrderOptions
e Than goi1 OrderOptions
e Dac ta goi OrderDetail
e Than gbi OrderDetail
Céc phu thudc trong goi Boundaries
e Than gbi OrderOptions dén dic ta gbi OrderOptions
o Thén g6i OrderDetail dén dic ta gbi OrderDetail
e Dic ta goi OrderOptions dén dic ta géi OrderDetail
V61 goéi Control
e Daic ta goi OrderMgr
e Than gbi OrderMgr
o Daic ta goi TransactionMgr
e Than gbi TransactionMgr
Céc phu thudc trong goi Control
e Than goi OrderMgr dén dic ta gbi OrderMgr
e Than goi TransactionMgr dén dic ta gbéi TransactionMgr

e Dic ta goi OrderMgr dén dic ta gbi TransactionMgr

7.3.4.5 - Tao biéu do thanh phan System

1. Nhan phim phai trén Component View trong browser
2. Chon thyc don New>Component Diagram

3. Dit tén biéu d6 moi 1a System

4. Nhén dup trén biéu d6 thanh phan System

7.3.4.6 - Dat cdc thanh phéan vao biéu do thanh phin System

1. Nhan dic ta goi Order trong gbi Entities

2. Di dic ta goi Order vao biéu dd

3. Lap dé dat dic ta goi Orderltem vao biéu do
4

Lam tuong tu dé dit cac thanh phan sau ddy vao biéu do.

Phat trién phan mém bang UML trang | 175



Trong g6i thanh phan Boundaries:
e Daic ta goi OrderOptions
e Daic ta goi OrderDetail
Trong gbi thanh phan Control:
e Daic ta goi OrderMgr
e Daic ta goi TransactionMgr
e Dic ta nhiém vu OrderClientExe
e Daic ta nhiém vu OrderServerExe
Chon Task Specification trén phim cong cu
Dt ddc td nhiém vu vao bicu do va dt tén 1a OrderClientExe

Lap cho dac ta nhi€ém vu OrderServerExe

7.3.4.7 - Bé sung cdac phu thudc khdc vao biéu dé thanh phan System

Chon phim Depedency tir thanh cong cu
2. Nhan trén dic ta goi OrderDetail, di dén dic ta goi OrderMgr.
Lip dé bo sung cac phu thudc sau:
e Pic ta goi OrderMgr dén dic ta goi Order
e Dic ta goi TransactionMgr dén dic ta goi Orderltem
e Pic ta goi TransactionMgr dén dic ta goi OrderOptions
e Dic ta nhiém vu OrderClientExe dén dic ta 261 OrderOptions
e Dic ta nhiém vu OrderServerExe dén dac ta g6i OrderMgr
Anh xa cac 16p vao thanh phan:
1. Dinh vi l6p Order trong gobi Entities trong khung nhin logic cuia browser-.

2. Din6 dén dic ta goi thanh phan Order trong Component view, ¢6 nghia 1a 4nh xa 16p
Order vao dac ta goi thanh phan Order.

3. Di 16p Order vao than géi thanh phan Order trong Component view (c6 nghia 1a anh xa
16p Order vao than thanh phan Order).

4. Lap lai d¢ anh xa cac 16p sau day vao thanh phan:
o L&p Orderltem vao déc ta goi Orderltem
e L&p Orderltem vao than goéi Orderltem
e L&p OrderOptions vao déc ta gbi OrderOptions
e L&p OrderOptions vao than géi OrderOptions
e Lo&p OrderDetail vao dac ta goi OrderDetail
e Lo6p OrderDetail vao than goi OrderDetail
o L&p OrderMgr vao dac ta go1 OrderMgr
e Lo&p OrderMgr vao than goi OrderMgr
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o L&p TransactionMgr vao dac ta goi TransactionMgr

o L&p TransactionMgr vao than goi TransactionMgr

7.3.4.8 - Lap biéu db trién khai

Phan nay tao lap biéu d trién khai cho hé théng xir Iy don hang. Biéu d6 hoan thién dugc thé
hién trén hinh 7.20. B6 sung nut vao bi€u do trién khai theo cac budc sau day:

Nhan dtp trén Deployment view trong browser d¢ mé biéu do trién khai

Data
Server

Application

Server Printer

OrderServerExe

Client
Workstation #2

Client
Workstation #2

Hinh 7.20 Biéu do trién khai cia hé thong X Iy don hang
Chon phim Processor tir thanh cong cu,
Nhan trén biéu dd dé vé bo xtr 1y

Nhép tén Database Server cho bo xur ly

bl

Lap budc 2-4 dé bd sung cac biéu do sau:

e Application Server

o Client Workstation #1

e Client Workstation #2

Chon phim Device tir thanh cong cu

Nhén phim chudt trén biéu dd dé v& thiét bi

Nhap tén thiét bi 1a Printer

7.3.4.9 - Bé sung két noi

1. Chon phim Connection tir thanh cong cu
2. Nhén trén bg xtt Iy Database Server

3. Di duong két ndi voi bd xtr Iy Application Server
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4. Liap dé vé cac két ndi sau:
o Application Server dén bo xtr 1y Client Workstation #1
e Application Server dén bo xtr 1y Client Workstation #2

e Application Server dén thiét bi Printer

7.3.4.10 - Bé sung tién trinh

1. Nhén phim phai trén bd xtt Iy Application Server trong Browser
2. Chon thuc don New>Process
3. Nhap tén tién trinh OrderServerExe
4. Lip cac budc 1-3 dé bd sung cac tién trinh sau:
e OrderClientExe cho b0 xtr Iy Client Workstation #1
e OrderClientExe cho bg xtt Iy Client Workstation #2

7.3.4.11 - Hién thi tién trinh

1. Nhan phim phai trén tién trinh Application Server

2. Chon Show Processes tir thuc don

3. Léap céc bude 1-2 dé hién thi tién trinh cta cac bd xir 1y sau:
o BO xur ly Client Workstation #1
o B¢ xu ly Client Workstation #2

7.3.4.12 - Phat sinh ma trinh Visual C++

B sung than goi vao biéu db thanh phan hé thong trong Component view:
1. Mo System Component Diagram
Chon than goi Order trong Entities tir browser

Di than go1 Order t&i System Component Diagram

Eall

Lap lai cac budc 2-3 cho cac thanh phén sau:
a. Than goi Orderltem trong Entities
b. Than goi1 OrderOptions trong Boundaries
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@ OrderDail

OrderOptions/
% OrderDetail

OrderOptions
OrderMgr
OrderServerExe

Orderltem
% Order

Orderltem

g TransactionMgr

TransactlonMgr

E

Hinh 7.21 Biéu do thanh phan ciia hé thong nhédp don hang

OrderMgr

c. Than goi OrderDetail trong Boundaries
d. Than goi Transaction trong Control
e. Than goi OrderMgr trong Control
Biéu d0 thanh phan hé théng nhap don hang nhu trén hinh 7.21.
Dat ngdn nglr phat sinh 1a Visual C++
1. M& Component Specification cta thanh phan Order trong goi thanh phan Entities
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2. Chon ngdn ngtr Visual C++
3. Lap lai budc 1-2 cho cac thanh phén sau:

Entities: Than go6i Order

ISE

Entities: Dac ta goi Orderltem
Entities: Than gb1 Orderltem

/e

Boundaries: Dac ta gbi OrderOptions
Boundaries: Than gbi OrderOptions
Boundaries: Pac ta go1 OrderDetail
Boundaries: Than goéi OrderDetail

= @ oo

Control: Dac ta goi TransactionMgr

—

Control: Than goi TransactionMgr
Control: Ddc ta géi OrderMgr
k. Control: Than goi OrderMgr

[, Pac ta nhiém vu OrderClientExe

—

m. Dac ta nhi€ém vu OrderServerExe.
Phat sinh ma trinh Visual C++ dugc thuc hién nhu sau:
1. Mo biéu do System Component
2. Chon toan bd dbi tuong trong biéu dd System Component
3. Chon Tools > Visual C++ > Update Code.

Trén man hinh s& xudt hién hop thoai cho phép chon thanh phan hay 16p s& chuyén sang
Visual C++ (hinh 7.22). Cac t€p ma trinh mai s€ dugce gan vao t¢p Project nao d6 cua Visual
C++. Néu khong str dung t&p Project nao c6 san thi phai tao tép mai.
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#+Model Update Tool - Select Components and Classes 2=l

The model doez not contain ang Yisual Studio components. |n order to reverse engineer code,
L3 wou muzst add a component for each Yisual Studio project you wish to reverse engineer.

What would you like to do?

Add a ¥C++ component - Chrl+A
Learn more about components - Chrl+l

O % Visual Basic

Microzoft Visual C++

Add Component | Cancel | ¢ Back | [Emt = I Eirizh

Hinh 7.22 Chon thanh phan hay I6p dé chuyén sang Visual C++

Hinh 7.23 Tao lap Project trong Visual C++ 6.0
1. Nhén phim chudt trén thanh phan Order trong cira s6 Component in model
2. Chon Yes dé gan thanh phan vao VC++ Project
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3. Nhan phim...ctua ctra s6 Workspace File (Optional) dé xuat hién hop thoai Select a VC++
Project File

4. Nhin dup trén biéu tuong New Project trong cira so New. Cira s6 New cua Microsoft
Visual C++ xuat hién. Lya chon cac thudc tinh cho Visual C++ cho phu hop. Mdt thi du
chon lya nhu trén hinh 7.23

Nhan phim OK > Finish dé trd vé Rational Rose
Nhin phim OK > OK d tré vé hop thoai code Update Tool (hinh 7.22)

Nhian phim 14n nita trén thanh phan Order trong ctra s6 Components in Model

© =N W

Thye hién tuong tu cho cac thanh phan con lai trong ctra s6 Components in Model. Nhung

lan nay chon thuc tinh bo sung vao Project hién hanh.

9. Nhén phim OK dé Rational Rose tu dong phat sinh mi trinh Visual C++ cho céc thanh
phan da danh dau

10. Mé Microsoft Visual C++ dé bd sung cac ma trinh cho 16p va xay dung cac 16p giao dién

nguoi st dung.

Duéi day 1a hai t¢p thi du duoc Rational Rose phat sinh tir m6 hinh UML.

Tép Order.cpp

//Copyright (C ) 1991- 1999 Rational Software Corporation-

#include “stdafx.h”

#include “Order.h”

/##Modelld=3A77E3CD0280

Boolean Order::Create()

{
//TODO:Add your specialized code here
//INOTE:Requires a correct return value to compile.

}

/##Modelld=3A77E3E603316

Boolean Order::SetInfo(Integer OrderNum, String Customer, Date OrderDate, Date FillDate)

{
//TODO:Add your specialized code here.
//INOTE:Requires a correct return value to compile.

}

/##Modelld=3 A77E4E0230

String Order::GetInfo()

{
//TODO:Add your specialized code here.
//INOTE:Requires a corrct return value to compile.

Tép Order.h

//Copyright (C) 1991-1999 Rational Software Corporation
#if defined ( MSC_VER) &&( MSC_VER >=1000)
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#pragma once
#endif
#ifndef INC_ORDER_3A77E11400C8 INCLUDED
#define INC_ORDER 3A77E11400C8 INCLUDED
/[##Modelld=3A77E11400C8
class Order
{
pubbic:
/[##Modelld=3ATF695F019A
Orderltem* theOrderltem,;
/I##Modelld=3A77E3CD0280
Boolean Create();
/[##Modelld=3A77E3E60316
Boolean SetInfo(Integer OrderNum, String Customer, Date OrderDate, Date FillDate);
/[##Modelld=3A77E4E0230
String GetInfo();
private:
/[##Modelld=3A7E13F9038E
Integer OrderNumber;
//Modelld=3A7E14260122
String CustomerName:
/I##Modelld=3A7E14470208
Date OrderDate;
/I##Modelld=3A7E145303D4
Date OrderFillDate;
1
#endif /* INC_ORDER 3A77E11400C8 INCLUDED#*/
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CHUONG 8
Vi DU AP DUNG

Trong cac thu vién truyén thong, tht thu phai lam viéc vat va vé6i khoi luong lon gidy to, va
doc gia rat vat va dé tim ra quyén sach ma ho quan tdm. Do cong ngh¢ phan mém va dic biét
Internet phat trién nhanh, khai niém moi, thu vién dién tir, da Xuat hién. Loai thu vién nay da cho
nhiéu loi ich nhu kha nang xam nhép tor moi noi trén thé gidi, kha nang tim kiém sach, tap chi,
cac tiép da phuong tién mot cach nhanh chéng... Chuong nay co sir dung mét sé thi du trong tai
liéu [KALAO1] dé trinh bay mét trong nhimng cach tmg dung hiéu qua UML vao phan tich, thiét
ké hé théng thu vién dién tir. Hé théng thu vién dién tor dugc mo ta trong chuong nay dugc xem
nhu bai hoc thuc nghiém (Case Study) chir chua phai 1a mdt img dung hoan chinh.

8.1 KHAO SAT TIEN TRINH TAC NGHIEP

Céc cong viéc cua mdt thu vién di¢n tir duge lam 1o dan dan thong qua ddi thoai gitra phan
tich vién va khach hang, nguoi dat hang xay dung h¢ thong. Hay xem xét k§ doan hoi thoai gitra
ho dugc mo ta van tat dudi day.

Phén tich vién: Ddc gia ci dén dau trong thu vién va dé 1am nhiing viée gi?

Khdch hang: Doc gia di dén hang lang cua thu vién d¢ tim thong tin vé tai ligu muon muon,
Sau khi da tim thay sach (tap chi) € mugn, ddc gia dén gia sach (tap chi) dé lay sach (tap chi)

Phén tich vién: Doc gia tim kiém nhiing thong tin gi?

Khdch hang: Thong tin chinh vé sach hay tai liéu va vé tac gia cta tai liéu duogc sap theo thu
tu abc. Cac thong tin nay dugc ghi trong phich va dat trong cac hdp khac nhau hodc n6 duogc truy
cap tr may tinh dat tai hanh lang.

Phén tich vién: CSDL cua cac thong tin nay dé ¢ dau

Khach hang: CSDL dugc luu trong may cia mang LAN, con cac may dau cudi duogc dat
trong thu vién

Phaén tich vién: Co thé tim tai liéu theo loai dir liéu nao?

Khdch hang: Dit liéu dé tim sach va tap chi twong ti nhau, bao gom sb xuat ban (ISBN), tén,
nam xuat ban, nha xuat ban. Nhung sach con co6 loai dir li¢u khac nhu tac gid, thé loai va tap chi
c6 tap va linh vuc.

Phén tich vién: C6 nhiing loai sach va tap chi nao trong thu vién?

Khdch hang: Ngoai sach va tap chi dudi dang gidy trong con c6 dudi dang dién tir. Cac tai
liéu dién tr dugc luu trong CSDL cuia may chu

Phén tich vién: Ai quan tri khéi luong 16n tai liéu va dir liéu dién tir nay?
Khach hang Nhan vién thu vién.

Phén tich vién: Dén nay da c6 thé thay ro rang rang mdi doc gia déu co quyén tim kiém tai
liéu trén may tinh dé mugn. C6 thé doc ngay sach hay tap chi luu trir duoi dang so. C6 thé mugn
sach hay tap chi trong. By gio thao luan vé tién trinh muon sach.

Khach hang: Sau khi tim ra tai liéu muon thi bat ky ai c6 thé thu vién déu co6 thé muon tai
ligu. C6 thé muon tai li¢u in tai ban cho muon cua thu vién. Néu con quyén sach hay tap tap chi
trong thu vién thi thu thu dua cho doc gia.
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Phan tich vién: Viy, c6 hai truong hop xay ra, 6 1a con va hét sach (tap chi) trong thu vién?

Khdch hang: Néu hét tai lidu thi doc gia c6 thé dat muon trudc; khi ndo co tai lidu thi thu vién
s€ thong bao cho doc gia. Boc gid phai dén thu vién dé mugn. Chua y rang tai liéu nay s€ chi danh
cho ddc gia da dang ky trude trong vong hai tuan 1€ ké tir ngay thong béo.

Phén tich vién: Néu con tai liéu trong thu vién thi sao?

Khdch hang: Trong truong hop nay tha thu s& kiém tra dir liéu vé doc gia xem doc gia c6 the
thu vién hay khong. Néu di co the. Néu da c6 theé, thii thu ghi lai ISBN ciia tai liéu muon va
thong tin vé ddc gid mugn vao s6 muon, dong thoi ghi vao CSDL muon. Mdi doc gia chi dugc
muon mot sb sach (tap chi) nhét dinh, trong khoan thoi gian nhét dinh.

Phan tich vién: Thi thu c6 thé muon sach hay tap chi khong?

Khdch hang: C6, mdi thu thu ciing c6 mot ban ghi muon.

Phan tich vién: Ai thyc hién viéc ghiu thong tin mugn tai liéu vao CSDL?

Khdch hang: Ngoai may tram trong mang dé tim kiém tai liéu, tha thu con c6 may tram dé
kiém tra thong tin vé doc gia,tai liéu cé con khongva xem danh sach doc giad phai tra tai li¢u het
han muon.

Phdn tich vién: Vi tai liéu dién tir thi sao?

Khdch hang: N6 1udn ludn c6 sin trong thu vién.

Phan tich vién: Truong hop doc gia khong tim thiy sachtrong danh sach tim kiém thi thi thu
c6 khuyén nhu gi khong?

Khdch hang: Thu thu c6 thé khuyén cdo doc gia , nhung doc gia ¢ dong y hay khong.

Phén tich vién: Trén day ta da trao doi cac hoat dong cua nhan vién thu vién lién quan dén
viéc mugn, dat trude, khuyén cdo va tim kiém.Bay gio trao doi vé giao thi¢p gitra thu thu voi doe
gid,sach va tap chi.

Khach hang: Nhi¢m vu cua thu thu tap trung vao muon va tra sach,tap chi. Ho gtri thong bao
dén ai phai tra sach hét han muon, dén ai dat trudc dé muon va nay da co6 sach trong thu vién.

Phén tich vién:Thu vién c6 thué mudn nhan vién dé quan trj khdi dir liéu 16n hay khong?

Khach hang:Thu vién c6 nhan vién nhép li€u lam viéc trén cac may tram. Ho nhap liéu va bao
tri,con chuyén gia CSDL thuc hién quan tri CSDL.

Phdn tich vién:Néu ai d6 mudn tré thanh doc gia cua thu vién thi can lam gi?

Khdch hang:Ho phai d¢én phong tiép don dé lam thua tuc. Thu thu ghi ban ghi méi dé ghi ho va
tén ,dai chi noi ¢ va chimg minh thu, s6 dién thoai va e-mail va ngay thang ndm sinh.Sau khi
dangva in ban ky,thu thu in thé thu vién va dua cho ddc giad va in ban ghi trén giay dé luu trong
ho so thu vién.

Phén tich vién:Nhap thong tin vé sach va tap chi nhu thé nao?

Khdch hang:Sach va tap chi ¢6 rat nhidu thudc tinh chung,bao gom ISBN,tén, nim xuat ban
va nha xuat ban.Moi an pham con cé s6 luong ban trong thu vién doéi khi chiing con kém theo div
liéu da phuong tién.

Phén tich vién: Thu vién c6 hd tro dit liéu da phuong tién cho cac an pham di¢n tir va 4n
pham giay?

Khdch hang: Khong quan tim dén hinh thitc 4n pham.Thu vién hd trg dit liéu da phuong tién
cho ca an pham dién tir va an pham giay .
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Phén tich vién: Khi tim kiém thong tin vé tai liéu ,t6i co thé xem ngay dit liéu da phuong
tién?D1r liu da phuong tién 1a nhitng dir 1i€u loai gi?

Khdch hang:Néu két qua tim kiém trén may tinh 1 dit liéu da phuong tién thi doc gia co thé
xem ngay n6.Dwr liéu da phuong tién bao gom van ban ,am thanh, d4nh va hinh anh dong.

Phén tich vién:Nhap thong tin vé ta'c gia nhu thé nao?

Khdch hang:Thong tin vé tac gia dugc nhdp riéng.Ching bao gdm ho va tén,ngdy thang nam
sinh va noi sinh.Khi nhap thong tin vé sach,néu tén tac gia da co trong danh sach tac gia thi nhan
vién nhap liéu chi viéc chon dir liéu tir danh sach,néu khong thi phai tao thong tin tac gia.Ngoai ra
con phai nhap loai sach.

Phan tich vién:Con tap chi thi sao?
Khdch hang: S6 tap chi va linh vic ciia no.

Phan tich vién: Nhu di ndi trénla ton tai hai loai Iuu trir thong tin(dién tirva gidy),vay,biéu
dién dir li¢u da phuong tién trén bi gidy bang cach nao?

Khdch hang:Dit liéu da phuong tién chi luu trit dudi khuon dang s6.Thé gidy duoc in tir ban
ghi va chi chira c6 mot vai thong tin can thiét cho thé.

Phn tich vién: Ta da khao sat thdy cong viéc cta thi thu bao gom nhap tén sach,tap chi va
thong tin tac gia , doc gia .Nhung con so lugng an pham thi sao?

Khdch hang:S6 lugng an pham duoc nhap dong thoi khi nhap thong tin vé sach .S6 liéu can
quan tamla so luong maéi va sé lugng dang c6 trong thu vién.

Phaén tich vién: Co thé cho réng cong viéc phan tich vé cong viéc cua thu thu da dugce thuc
hién day du?

Khach hang:Ping vay!

Tir mod ta trén day vé cudc trao doi ~gitra khach hang(nguoi yéu ciu xay dung hé thong thu

vién)va phan tich vién hé thong,ta c6 thé v& mot s6 biéu dd hoat dong cta hé théng thu vién dién
tu.Sau day la mdt vai biéu dd biéu dién cac khia canh khac nhau cua hé thong.

Hinh 8.1 va hinh 8.2 13 biéu d6 nhoat dong cua ca hé thng.
Hinh 8.3 12 biéu d6 hoat dong cta thu thu khi cho muon sach hay tap chi.

Hinh 8.4 biéu do hoat dong ctia nhan vién nhap liéu.
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Khach hang
vao thu vién

% [chuacé thé | Pi d€n ban ti€p Lam thé
dén thu vién
g [ Tim ki€m | Bi dén My tram
hanh lang con tréng?

[ di mugn ]

AL@

Pi d&€n noi
mugn

[ khong ]

[tu van ] [ mugn ] bi d€n nép
hé so

Trinh thé va danh
sach tailiéu
Timki€m
phich

[ thay tailiéu ]

Khuyén
cado

Mugn tai
liéu

Cho vao danh

sach mugn

% [ tim ti€p |

Ecg@ < >
khéi thu vién \;[cé ]
é \/ [khong |

Hinh 8.1 Biéu dé hoat dong
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bPing nhap
O hé théng
Luvachon Nhap Truy
tim ki€m van
Nhan danh
sach tai li€u
Chon tai
liéu
Duyét tai [dién ti ]
A e <
li€u s6

[timti&p ]

Mugn tai
lieu

@%&
A o

Hinh 8.2 Biéu d6 hoat dong (tiép theo)
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N

LAy thong tin tai
liéu va thé TV

LAy danh sich tai ‘
liéu va thé TV

LAy mdttailiéura Tim ban
khdi danh sdch ghi mugn

Ghi ngay trd va
déng ban ghi

<~

Nhéap ngay va thong ‘
tin d6c gia va siach [ Con séch

Lay tai heu
kh01 gia
[hét]
bua sach
cho doc gia ‘

[h€tsich ]

NewState 1

0 [ tai lié u khéc |

[ chua ]

Hét danh
sach

[ d3ahét ]

Hinh 8.3 Biéu do hoat déng cia thii thu
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[tac gid ]

tailiéu |
Nhap dir liéu
can thiét

Nhap dit liéu
can thié't

cin thi€'t

>
2
=T
-

Nhap dt liéu J

Chon tac gi4 [daphudng tién ]  Nhap da hé?
trong danh sach da phuong tién

Gh1 dit liéu
Aobizig
[ thdy ]

Nhap dit “‘?F Ghi thong tin tic gid Inthé gidy Bién vao
da phudng tién vao ban ghi sich thé doc gid

Chuyén né
cho doc gia

Nhap dit liéu <,J
cAn thi&'t

Nhap di lidu
cAn thi&'t

[khong thay ]

Nhap di lidu
cin thi&'t

[ da phuong tién
Nhép dit liéu

L da phuong tién

Nhap dif li¢u
can thiét

. .

Hinh 8.4 Biéu dé hoat dong cua nhan vién nhap liéu

> >
=]
S

8.2 PHAN TICH LINH VUC

Budc tiép theo 1a tim kiém cac dbi tuong hé thong tuong Uing voi 601 tuong thé gi6i thuc cho
md hinh . Trudc mit ta tim cac ddi twong tir phong van trong linh vyc van dé mo ta trén bang cach
tim ra cac danh tir , dong tir va cac nhom dong tir.Mot s6 danh tir tre thanh 16p, mot s6 khac tro
thanh thudc tinh ctia mo hinh, con dong tir va nhoém dong tur trd thanh thao tdc hay nhan cia céc
két hop.Sau day 1a danh sach danh tir ,phan in nghiéng c6 thé 13 thudc tinh va s& bi tach khoi danh
sach.

Hanh lang ,ban ghi dir liéu ,cip luu trit,mang LAN,may chi,may tram,sach in,tap chi
in,sach dién tirtap chi dién tir ,quyén sich,ngay thing,giéi han ngay thang,sach ,tap chitai
lidu,tac gia ,phich,thu vién,CSDL,ISBN,tiéu dé nim xuit ban,loai,nha xuit ban,sé tap chi,linh
vuc,dat trude,nhdn,mugon,noi muon,tht thu,nguoi st dung,ddc gid,ban ghi cho muon,bio
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cao tong s6 quyén sach,nhin vién nhap liéu,chuyén gia CSDL,noi tiép don,ho va tén,dia chi ,noi
& ,s0 ding ky c4 nhan,dién thoai,e-mail,ngay sinh,thé ban doc,tai liéu thu vién,sd liéu da phuong
tién,thong tin,van ban,am thanh ,hinh anh,hinh dnh dong.

Danh sach dong tir tim ra tir phong van khach hang nhu sau:

Pi,tim kiém,muon,sip xép,in, lay,co chuyén dm,ghl,quan 1y ,xdm nhap,doc ,duyét,lay quyén
sach,dit trude ,thong bao,dua cho,kiém tra dit liéu,khuyén cao,giri,mua,thao tic,quan tri,nhap.

C6 thé nhdm mot sé danh tir dé thar hinh thanh nhitng 16p triru twong sau nay. Thi du ta ¢ cac
nhom sau:

e Nhom con nguoi:Doc gid,tac gid,nhan vién,thu thu,chuyén gia CSDL,nhan vién nhap li¢u.
e Nhom cac muc thu vién:sach,tap chi,quyén sach,dat trude,muon tai liéu.

e Nhém cac ving trong thu vién:hanh lang,noi muon,noi dén tiép.

e Nhom khéc:thé thu vién,ban ghi dir lidu,sd lieu da phuong tién,ban ghi muon.

5
A

Két qua 1a da tim ra cac 10p triru twong nhu trén hinh 8.5 .Chiing s& dugc chi tiét hoava bd
sung trong cac budec tiép theo.

Muyc Nhan vién
[ [ |
Sach Tap chi Thd thy Nhan vién nhap liéu Chuyén gia CSDI
Thu vién Mugn Dir liéu da phuong tién Ban ghi dit liéu
[ \ |
Hanh lang Noi mugn NGi dén tiép bit truge Phich
Tac gia Thé ddc gid Bén ghi mugn Quyén sich boc gid

Hinh 8.5 Cac lop
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Ban mugn tailiéu Ban dén ti€p Ban ghi dir liéu Thé Tailiéu dién t

1 1 1.n /1.0 ‘Ln
didén di dén tim kié¢m N
tim kiém .

1 m

=/

1.n

. mugn
uyé't

1.n 1.n

Hinh 8.6 Lép “Péc gid”

Tir cac dong tir hay cum dong tir trong phong van ta c6 thé hinh thanh cac két hop gitta mot
vai 16p va dat tén cho chung.Thi dy,khi khao sat 16p “Doc gid’ta cd thé hinh thanh cac cau thé
hién két hgp nhu dudi day:

e Doc gia tim phich hay ban ghi dir li¢u
e Doc gia di dén ban muon tai liu
e Doc gia muon tai lidu.
e Doc gia dat trude dé muon.
e Doc gia lay tai liéu(sach,tap chi)
e Doc gia duyét dir 1iéu da phuong tién.
e Doc gia di dén ban don tiép.
e Doc gia in 4n pham dién tir.
Sau khi b6 sung tinh nhiéu(multiplicity) cho cac két hop ta c6 “Ddc gia”nhu trén hinh 8.6.

Khi khao sat 16p “Tai liéu” (sach hodc tap chi) ta c6 thé hinh thanh cac cau thé hién két hop
nhu dudi day:

e Tai liéu(sach hay tap chi)co thé duoc khuyén cdo cho tac gia.

e Tai li€u duogc doc gia dat trudce.

e Tai li€u di¢n tir duoc doc gia in.

e Tai liéu duoc sip xép theo thi tu trong phich va ban ghi dir liéu.
e Tai lidu c6 ban mau.

e Tai li¢u co6 dir liéu da phuong tién.

Sau khi bo sung tinh nhiéu cho cac két hop ta c6 16p “Tai liéu”nhu trén hinh 8.7.
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Poc gia Déc gid Poc gia
1.n in
1.n
khuyén cdo ddt trudc bdi in bdi
1.n l.n
1.n
Tai lié
l.n / l.n l.n l.n
co sdp xép sdp xép «©
1.n l.n 1.n

1.n . .
Ban miu Phich Ban ghi dif Dif li¢u da
lieu phuong tién

Hinh 8.7 Lép “Tai liéu”
Tuong tu,ta c6 thé xay dung két hop va tinh nhiéu cho 16p “Nhan vién”.Can chi ¥ rang nhan
vién thu vién ciing 1a dc gid, do vay no cling c6 cac két hop nhu 16p “Doc gid”, nhung nhan vién
c6 thé thuc hién céc cong viéc khac ma doc gia khong lam.

e Thu thu 1dp ban ghi muon tai liu.

e Thu thu cho doc gid mugn tai liu.

e Nhan vién nhép liéu nhap thong tin vé sach.

e Nhan vién nhap liéu nhap thong tin vé tai liéu.

e Nhan vién nhap liéu nhap thong tin vé tac gia

e Nhan vién nhap liéu nhép thong tin vé doc gia

e Nhan vién nhap liéu nhap thong tin vé ban mau.

Sau khi bo sung tinh nhiéu cho cac két hop ta c¢6 16p “Thii thu”nhu trén hinh8.8 va 16p “Nhan
vién nhép liéu” nhu trén hinh 8.9.

Thd thu
1
1 1
hat sinh
p ! cho miton cho mugn
1.n 1.n _L.n
1\
Ban ghi mugn Tai liéu(gidy) Ban ghi di liéu

Hinh 8.8 Lop “Thu thu”

Phat trién phan mém bang UML trang | 193



Sach

1.n

nhdp li¢u

1.n 1.n

Nhan vién nhap liéu

1.n 1.n

nhdp liéu nhdp li¢u

1.n

l.n

Téc gia bdc gia

l1.n

Tap chi

l.n

nhdp li¢u

nhdp li¢u

1.n

Pau tai liéu

Hinh 8.9 Lop “Nhan vién nhdp liéu”

8.3 PHAN TiCH HE THONG.

8.3.1 - Xay dung biéu dd trudong hop sir dung (Use Case-UC)

Danh sach tac nhan.Tu phan tich yéu cau phan mém ta nhan ra cac tdc nhan nhu sau:Dgc

gia, Thu thu,Nhan vién nhap li¢u,chuyén gia CSDL.

Danh sach cac truong hep sir dung.Tur phén tich yéu cau phan mém,céc chirc nang h¢ théng
duoc hinh thanh.D6 1a céac truong hop sur dung cua hé thong,chung dugc chia thanh nhiéu gbi dé
dé quan sat nhu goi Doc gia,goi Thu thu ,801 Sach,goi Ban mau dau tai liéu,goi Muogn sach,goi
Téc gia va goi it trude. Tuong tu,ta cd thé nhan ra cac UC cho goi khac nhu gbi Nhan vién nhap

li¢u,Pa phuong tién va goi Tap chi.

Géi Poc gia.Goi nay bao gdbm cac UC sau day(hinh8.10).

G6i doc gia

Nhap dt li¢u d€ imki€m  ryoan gt lieu tim ki€m

Truyén dit liéu dit trudc .
Thyc hi€n dat truc

=, O

Nhan thong tin phan héi

LAy danh sich dau tailiéu

Nhan danh sach ggi y
Nhan danh sich tap chi ggi y

Hinh 8.10 Goi UC “Dg¢c gia”
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e Truong hop st dung “Nhdp dir liéu dé tim kiém”
Mo ta UC:DPdc gia nhap dir liéu tim kiém vao ctra s6 (form)tim kiém.
Tac nhan kich hoat:Pdc gia
Tién diéu kién:Poc gia c6 dit lidu tim kiém;Hau diéu kién:Poc gia nhap dir liéu tim kiém
vao thu dién tu.
¢ (Cac budce trong UC nay:
Q Tu mang LAN cua thu vién hay tir noi khac doc gia kich hoat giao dién nguoi stir
dung dé nhap liéu tim kiém.
O Cua s6 mau tim kiém xuét hién trén man hinh.
O Doc gia nhap dit liéu vao mau.
e UC “Truyén dit liéu dé tim kiém”.
* Mo ta UC:Ly dir lidu tir cira s 10i giri dén mé to tim kiém CSDL thu vién.
¢ Tién diéu kién:Dit liéu mau tim kiém dugc nhap vao cira s6.Hau diéu kién:Dit lidu dén
mé to tim kiém CSDL thu vién.
¢ Cac budce trong UC nay:
O Nhan phim “D¢ trinh” trén cira s6 giao dién.
O Kich hoat co ché truyén dit liéu qua mang.
O Dit liu di d&én mo to tim kiém CSDL thu vién.
O Trén man hinh xuét hién thong baodtr 1iu da gui va cho dé doc lai dit liéu.

UC nay lién quan dénUC “Nhap li¢u dé tim kiém”, chung c6 quan hé phu thude
<<include>>(hinh 8.11).

e UC “Liy danh sach dau tai liéu tim thay”.

* Mo ta UC:Liy danh sach sach hay tap chi sau khi nhap dit liéu vao cira s6 va giri dén
CSDL thu vién.

¢ Tac nhan kich hoat :Ddc gia.

+ Tién diéu kién:Pdc gia sir dung cira s6 tim kiém va lién lac mang LAN tt,phim “Dé
trinh” bi nhan,Hau diéu kién:Danh sach dau tai liéu trén man hinh.

¢ Cac budce trong UC nay:
O Cho trong khi tyc hién tim kiém.
O CSDL thu vién truyén danh sach dau tai liéu dén giao dién ngudi dung thong qua

mang.

O Poc gia nhan danh sach dau tai liéu phu hop voi mau dir liéu da nhép.

UC nay lién quan dén UC “Truyén dit liéu dé tim kiém”,chﬁng c6 quan h¢ phu thudc
<<include>>.

Phat trién phan mém bang UML trang | 195



/ ’7""\ <<include>>

~ Nhap dif li¢u d€ tim ki€m Truyén dit liéu tim ki€m

‘ <<include>>
O

x o e

Nhén danh sdch sich ggiy

Liy danh sach dau tailiéu

\
\ <<include>> .
\ <<include>>
\

' . %/
/’ T <<include>>

‘ R ’*""i <<include>> ,—n\\
>‘ ‘ — )
N C D &>

Nhén danh sich tailiéu ggi y

Thuc hién dit truSc /,Truyén dir liéu dit trude

~

e
_~ <<include>>
i
N
Nhan théng tin phan héi

Hinh 8.11 Quan hé giita cac UC trong goi “Doc gia”
o UC “Pat trueoc”

¢ Mo ta UC:Ddc gia mudn dit trude dau tai liéu sau khi tim kiém hay dugc tu van.
¢ Tién diéu kién:C6 danh sach dau sach hay tap chi.Nhan phim “Pit truéc” ;Hau diéu
kién:Ban ghi giir chd dugc truyén dén thu vién dién tu.
¢ Cac budce trong UC nay:
O bBJc gia nhan dugc danh sach dau tai liéu.
QO Doc giad nhan phiM “Dadt trudc”tai liéu ma ho mudn.
O Poc gia dién miu cho dit trude.

o UC“T] ruyén dir liéu dat truoc”:

UC nay tuong tu nhu UC “Truyén dit liéu dé tim kiém”, n6 lién quan dén cac UC “Thyc hién
dat trudc” va “Nhan phan héi”. Keét noi 1a <<include>>.
e UC “Nhdn théng tin phdan hoi’:
¢ Mo ta UC:Sau khi nhin phim “P¢ trinh”trong ctra s6 dit trude,phan hoi tir thu vién dién
tu s€ trd lai va thong bao cho doc gia trang thai cia dat trudec.

Trang thai dat trude c6 thé 1a con dau tai liéu mong mudn hay da cho muon hét.

¢ Tién diéu kién:Phim “Dé trinh”bi nhén,tmyén thong trén mang tt ;Hau diéu kién:Nhéan
trang thai dat trudc.
¢ Céc budce trong UC nay:

O Cho cho dén khi nhan duoc thong tin phan hoi.

Phat trién phan mém bang UML trang | 196



O Truyén thong tin can thiét qua mang dén giao dién doc gia.
O bBJc gia nhan trang thai dat trudce.

e UC “Lay danh sach dau muc goi ¥

¢ Mo ta UC: Thu thu kich hoat chirc nang goi y cuia hé théng va nhén lai cac dau tai liéu
khuyén cao.
¢ Téc nhan kich hoat: DPoc gia .
Tién diéu kién: Phim “Goi v’bi nhén; Hau diéu kién:Nhén danh sach dau sach.
¢ Cac budce trong UC nay:
O Kich hoat chirc nang goi y ciia hé thong.
O Thu vién dién tir kich hoat thuat toan goi y dé phat sinh danh sach dau tai liéu.
O Hién thi danh sach dau muc tai liéu go1 ¥ trén man hinh ddc gia.

G6i Sach.G6i nay bao gom cac UC sau ddy (hinh 8.12).
e Truong hop su dung “Nhdp dir lieu moi”:

* M5 ta UC: Nhap dit lidu tim kiém vao cira s6 (form)sach.

¢ Téc nhan kich hoat: Nhan vién nhap li¢u.

* Tién diéu kién: Cira s6 nhap liéu da duoc kich hoat ,c6 sin dir lidu cho sach méi .Hau
diéu kién :Di liéu nhap vao CSDL thu vién dién tir.

¢ Céc budce trong UC nay:
O Nhan vién nhap li¢u kich hoat giao dién nhap thong tin sach qua LAN hay Internet.
O Mau nhép licu xuat hién trén man hinh.
O Nhén vién nhap thong tin can thiét.

G6i Sach

Nhap dir li¢u mdi Stta di¥ licu dang c6  Nhap dif li¢u da phuong tién  Nhan phan héi tif b3 sung da
phuong tién

O o O OO

Nhan phan hdi tir mugn tai liéu Nhan t6ng s6 ban miu hiéncon  Chon tic gia Nhin thong tin vé tac gia
Ki€mlai dat trude Ki€mlai s6 bin miu dang c6  Nhan tSng s6 bin dattride 1 ra diit (e sém nhat
Thyc hién mugn Thyc hién dat trrde Nhin phén hoi or dat trude

Hinh 8.12 Goi UC “Sach”
e Truong hop su dung “Chon tac gia”.
Mo ta UC: Chon tac gia sach tir danh sach tac gia.
Téc nhan kich hoat : Nhan vién nhéap liéu. . i
Tién diéu kién: Ban ghi tac gia c6 trong CSDL.Hau diéu kién:Dir li¢u vé tac gia sach.
Céc buoc trong UC nay:

* 6 o o
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Nhan phim “D¢ trinh”trong cira s6 tim kiém.

Kich hoat co ché truyén dit liéu trén mang.

Mau dif liéu tim kiém dén mé to tim kiém trong CSDL.

Trén man hinh ddc gia xuat hién thong bao da truyén va chd dén khi nhan dwoc dir
liéu nao do.

000D

UC nay lién quan dén UC “Nhap thong tin sach m6i”,do vay phai b6 sung quan hé phu
thudc<<include>>gitra chung trong bi¢u d6 UC(hinh8.13).
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-
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O
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Ki€mlai s6 ban miu dang c6

Nhan vién nhap li€u

Timra dit trudc sdm nhat

boc gia

Nhan téng s6 ban dit trudc
<<include>> /7

/

<f <<include>> )
EE——

. N : 2 IR NERTIN
Thyc hién mugn \anlude>> Nhan phan hdi tif mugn tai lidu

Thu thu \<>

Ki€m lai dat trudc

Hinh 8.13 Quan hé giita cac UC trong goi “Sach”
e Truong hop s dung “Khai thac dir liéu tac gia”.
¢ Mo ta UC: Khai thac toan bg thong tin can thiét vé tac gia da lya chon tir UC “Chon tac
gia”.
¢ Tién diéu kién: Tac gid da dugc chon tir danh séch tac gid.Hau dicu kién: Thong tin vé
tac gia sach.
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¢ (Cdc budce trong UC nay:
Q Sau khi tim kiém, CSDL chon ban ghi tac gia va tach ra cac thong tin can thiét vé tac
gia.
O Gui thong tin dén ctra s6 nhap dir liéu tac gia .
O Hién thi thong tin trén man hinh nguoi st dung.
UC nay chtaUC “Chon tac gia”.
e Truong hop su dung: “Nhdp dit liéu da phwong tién”.

*  MBb ta UC: Néu sach c6 dir liéu da phuong tién thi n6 dugc nhap vao ban ghi sach.

+ Tién diéu kién: Sach c6 dir liéu da phwong tién va tép da phuong tién dang duogc luu &
dau do trong may chu, phim “Pa phuong tién” duogc nhan.Hau diéu kién:Dit liéu da
phuong tién dugc nhép vao.

¢ Cac budce trong UC nay:

O Néu sach c6 dit liéu da phuong tién, phim “Pa phuong tién”dugc nhan va cira so
nhap liéu hién thi.

Q Nguoi sir dung nhap li¢u da phuong tién, vi tri trén may chu noi luu dir lidu luu trir.

0O Nhan phim “Dé trinh” va ban ghi da phuong tién dugc giri dén CSDL.

UC nay dugc gdp vao UC “Stra dit li€u cua sach da ¢6” va UC “Nhéap dir li¢u cho sach méi .
e Truong hop st dung “Nhdn phan hoi tir bé sung da phwong tién”.

+ Mo ta UC: Sau khi 1am day ctra s6 nhap ,CSDL giri thong bao két qua thuc hién tién
trinh bd sung dit liéu da phuong tién .

+ Tién diéu kién: Ctra s6 nhap dir liéu da phuong tién da duogc dién, co tép da phuong tién
va mang thong.Hau diéu kién:Nhan duoc trang thai giao dich.

¢ Cac budc trong UC nay:
O Dir li¢u da phuong tién dén CSDL, tién trinh tao ban ghi méi bét dau.
O Két qua cua tién trinh c6 thé tt hay co6 thé hong
O Loai két thuc tién trinh tao 1ap duoc tra lai ctra ) nhép li¢u sach.

UC nay duoc gop vao UC “Nhap dir li¢u da phuong ti¢n”
o Truong hop st dung “Nhdn dir liéu cho sach dang ton tai”.

* Mo ta UC:Néu nhap nham thong tin quyén sach nao do,co thé sira lai ching.
+ Tién diéu kién:Ban ghi sach da co,phim “Sira”dwgc nhan,nhap sai dir liéu sach.Hau diéu
kién:Thay ddi ban ghi sach.
¢ Céac budce trong UC nay:
O Nguoi str dung nhan phim “Stra”, cira s6 chira thon g tin sach xuat hién trén man
hinh.
Q Chon va stra thong tin sai trong ban ghi
O Néu thay d6i thong tin tac gia hay thong tin da phuong tién , tién trinh dugc nhap nhu
dir liéu mo1 dugce thuc hién.

e Truong hop st dung “Dat truoc”.

Mo ta UC:Dde gia co thé dat trude sach s& muon.
Tién diéu kién:Sach phai c6 trong danh sach tim kiém tir tién trinh tim kiém hay tién
trinh quan 1y, doc gia mudn dat trude. Hau didu kién:Dir liéu cta sach can thiét va doc gia
duoc truyén dén CSDL thu vién dién tir.
¢ Céc budce trong UC nay:
O Nguoi str dung nhan phim “Dit trude” va nhap cac thong tin can thiét dé dat trude
O CSDL nhén yéu cau dit trude.
O Thyc hién kiém tra dit liéu va ban ghi CSDL.
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O Hé thong kiém tra dau sach con lai, thychién dit trudc.
Q Cho dén khi nhan dugc thong tin phan hoi.

e Truong hop st dung “Nhdn phan hoi tir dit trudc”.

+ Mo ta UC:Sau khi doc gia dién dit liéu vao ctra s6 va nhan phim “Dit truée”,hé théng
nhén yéu cau va thyc hién tién trinh dat trude rdi nhan thong bao trang thai.
Tién diéu kién: “Pat trudc”bi nhan.Hau diéu kién: Trang thai dit trudc.
Céc budc trong UC nay:
O LAy trang thai thyc hién dit trudc.
O G trang thai dén nguoi dung qua mang.
O Thong diép trang thai dat trudc hién thi trén man hinh.

UC nay va UC “Thuyc hién dat trude”’co quan h¢ phu thudc<<include>>.
e Truong hop st dung “Kiém tra ddu sach con trong thw vién”.

M5 ta UC:Dém dau sach con chua cho muon, két qua dug gui dén tién trinh dat trude.
¢ Tién diéu kién:C6 yéu cau dat trude. Hau diéu kién :Téng s6 dau sach con trong thu vién.
Céc buoc trong UC nay:
0O Nhan tong s dau sach yéu cau dat trude.
O Pém sb sach con trong thu vién.
O Gt gid tri nay cho hé thong.

UC nay va UC “Thuc hi¢n dat trude”’cd quan hé phu thudc<<include>>.
e Truong hop sir dung “Cho lai dau sach con trong thur vién”.

* M0 ta UC :Cho lai dau sach con chua cho muon.
+ Tién diéu kién:C6 yéu cau mdt s6 dau sach.Hau diéu kién:Truyén tong s dau sach con
trong thu vién.
¢ Cac budce trong UC nay:
0O Nhén tong s dau sach yéu cau dit trude truyén dén.
0O Kiém tra két qua dé xac dinh trang thai dat trudc.
O Truyén trang thai dat trude téi hé thong.

UC nay va UC “Kiém tra dau sach con trong thu vién” ¢6 quan h¢ phu thudc<<include>>.
o Truong hop st dung “Thuc hién muon™.

¢ Mo ta UC :Doc gia mudn muon sach.
Tién diéu kién:Poc gid phai c6 mat tai thu vién,sach in, con dau sach trong thu vién,ddc
gia yéu cAu muon.Hau diéu kién:Yéu cau muon dugc tmyén dén thu vién .
¢ Cac budce trong UC nay:
Q Tha thu kich hoat giao dién dé nhan sach tra hay cho muon.
Q Thu thu nhap dit li¢u cua tai liu va téng sb vao cira sO giao dién cho muon.
QO Sau khi nhin phim “Cho er(_m”,tién trinh cho muwon duoc thuc hién.

e Truong hop st dung “Nhdn phdn héi tir tién trinh cho mwron”

+ M5 ta UC:Sau khi nhan phim “Cho muon”trong ctra so giao dién, ban ghi dat trudc méi
duogc ghi vao CSDL . két qua cua phién giao dich nay dugc tra lai giao dién cho muon.

+ Tién diéu kién:Truyén tin qua LAN,c6 phim “Cho muon”trén giao dién, dit li¢u da duoc
nhép vao cua s6 cho muon.Hau diéu kién:Trang thai cua phién giao dich.

¢ Cac budc trong UC nay:
O Cho cho dén khi tién trinh cho muon két thuc ,nhan lai két qua trang thai cho muon.
O Truyén trang thai qua mang dén man hinh thu thu.
O Néu con dau sach thi doc gia 1ay no.
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UC nay va UC “Thuc hién mugn’céd quan h¢ phu thudc<<include>>.
e Truong hop st dung “Nhdn téng 6 ban dat trude’.
UC nay xdy ra khi ban ghi muon méi dugce tao 1ap.Néu sach dwoc dit trudc ma khong con
dau sach thi tién trinh muon that bai.
e Truong hop st dung “Kiém tra dit trudc”.
Néu doc gia da dat trude sach dé muon, thi néu dau sach con thi doc gia ndhn sach,néu khong
thi tién trinh cho muon that bai.
e Trudng hop sir dung “Tim lan dat truée dau tién”.

UC nay duoc sir dung trong tién trinh cdp nhat ban ghi dat trudc Néu doc gia yéu cau dit
truée va khong con dau sach,thi khi c6 dau sach UC nay tim ra dit trudc som nhat cho dau sach
nay,dat lai trang thai dau sach tr “sin ¢6” sang “da dat trudc”.Dat lai dau sach 1a san sang khi ai
d6 tra no cho thu vién.

G6i Bau Sich

‘/7\‘ /77\
_ .
BG sung dau séich moi Pit diu sich 12 con C )
_ Stta thong tin diu sach dang ton tai
_/ D

A s R A 3R z N
Nhan lai tong s6 dau sdch con Nhén yéu ciu vé ddu sich

Hinh 8.14 G6i UC “Dau séch”
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Cho mugn sach

o OO

Nhan yéu cau d€ tra tai liéu mugn Tra tai liéu mugn

O

Thyc hi€én mugn

O

Bai bd mugn tailiéu

O

—

Nhan dat trudc s6m nha't

O O

Truyén ké't qua cliatrd tailiéu Nhan yéu ciu d€ mugn tai liéu Truyén ké't qua
mugn

O

—

Hinh 8.15 Goi UC “Cho mwon sach”

Gitta UC “Thuc hién mugon” va UC “Kiém tra dat trudc”,gitta UC “Thyc hién muon” va
“Nhan s6 ban dat trudc”co quan hé <<include>>.

Viéc phéan tich truong hop st dung dwoc thyc hién twong ty cho cic gbi Pau sach(hinh
8.14),g61 Cho mugn sach (hinh 8.15),g61 Tac gia (hinh 8.16),g61 Dt trude (hinh 8.17) va géi Thu
thu (hinh 8.18).

G6i Tac gia

o OO

Nhip tdc gid mdi

Stta thong tin tac gia

O

Truyén dif liéu

O

Nhan yéu ciu vé thong tin tdc gid

Hinh 8.16 Goi UC “Tac gia”
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Goi bat trudc

O O

Hiy bd dat trude Nhan yéu cau dit trudc
Thyc hién dit trude Truyén két qua

Hinh 8.17 Goi UC “Bat trudc”

G6i Thi thu

Nhip thdng tin vé mugn mdi ( >

Nhan thdng tin phan héi vé mugn
Nhén tailiéu tra Q

Nhin thong tin phan hdi tir trd sich

Hinh 8.18 Goi UC “Thu thu”

Tuong ty ta c6 thé nhan ra cac UC cho goi khac nhu géi Nhan vién nhép liéu,Pa phuong tién
va goi Tap chi.

8.4 BIEU PO TUONG TAC
Mot trong cic cich tim ra tuong tic 1a xem xét cac cdu phan hé thdng trong timg goi
UC.Nhiém vu ¢ ddy la chi ra cac cau phan h¢ thong tuong tac vdi nhau nhu thé nao dé hoan thién
tung UC .Hay khao sat goi “Dgc gia” va goi “Sach” lam thi du.
8.4.1 - Tién trinh @it truwéc sich dé muwon
Gia st rang doc gia dat trude sach co trong danh sach sach goi ¥.Dé thuc hién thao tac nay ta

can c6 sy tham gia cua mot s6 UC trong goi “Poc gia”,bao gom Liy danh sach sach goi ¥, Thuc

Phat trién phan mém bang UML trang | 204



hién dat true, Truyén dir liéu dit trude va nhan thong tin phan hoi (hinh 8.11).Sau day 1a mo ta
cac budc cua ting UC.

Nhén danh sach sach goi y.
1. Kich hoat phan giao dién vé goi y sach muon.

2. Sau khi nhan phim “Goi y”trén giao dién,tin hiéu duoc giri toi hé théng dé kich hoat thuat
toan goi y.

Hé thdng kich hoat thuat toan goi ¥ dé phat sinh danh sach sach goi ¥.
4. Hé thong guri danh sach sach dén giao dién doc gia.

Hién thi danh séch tai li¢u trén man hinh doc gia.

Thuwe hién dat truée.

1. DPoc gia nhan danh sach sach,tap chi(tir tim kiém hay tir goi ¥).
2. Poc gia nhan phim “Dit trudc’cho sach,tap chi mong mudn.
3. Cira s6 dé x4c nhan dit truée xuét hién.

4. Poc gia dién thong tin vao cira so.

Truyén thong tin dt trudec.

1. Nhén phim trén “D¢ trinh”trén ctra sb dat trude.

2. Hg thong truyén yéu cau dat truée dén CSDL Dit trude.

3. Yéu cau dén CSDL Bit trudce
4

Trén man hinh doc gia xuat hién cac thong bao “Pa giri yéu cau”va “Cho xac nhan da
nhan yéu cau”.

Truée khi di dén UC “Nhéan thong tin phan hdi’ta thiy cac UC “Pit trudc méi” va UC
“Truyén thong tin phan hoi”cua goi “Dat trudce” s€ tham gia vao tién trinh tuong tac nay.

Dat trudc mai.

1. Yéu ciu dén CSDL dit trude,kich hoat tién trinh tao dit trude dé muon
2. Két qua cua tién trinh 1a trang thai dat trudc ,n6 dugce guri dén hé théng.
3. Gui trang thai dat trude dén hé théng thu vién

Truyén thong tin phan hoi.

1. He¢ thong thu vién giri trang thai dat trude dén giao dién doc gia .

2. Trang thai dit truéc dén phia doc gia .
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GUI Thu vién dién Bén ghl dat CSDL dit truSe
t trudce

1: Kich hoat thult todn dat trwGc

2: DanhSachSach:=GoiY()
Zl

3: GitiDanhSachSach

4: ChonSach
=

5: Nhap(DiLi€ uXdcNhin

6: TaobGiTugng

7: biang ky (BatTrudc))

8: HiénThj(PaGiti YéuCiu)

9: Gri(TrangThaibatTrudc)

~ 10: Gtti(TrangThai)

11: HiénThi(ThongDbiép)

Hinh 8.19 Biéu dé trinh tw ciia tién trinh dgt trudc
Nhin thong tin phan hoi .
1. Giao dién doc gia nhan trang thai do hé théng gui dén.
2. Giai ma trang thai.
3. Hién thi théng bao 1én man hinh phu hop véi trang thai dat trudc .

Biéu d6 trinh tu cta tién trinh dat trude tai lidu goiy dé muon nhu trén hinh 8.19.
8.4.2 - Tién trinh mwon sach , tap chi.

Gia su ré‘mg doc gia muén muon sach,ong ta di dén thu vién,sach mudn muon co trong thu
vién va 1a sach in (khong phai sach dién tir).Cac UC trong gbi “Sach” can thiét cho thao tac
nay(hinh 8.13),ching bao gém “Thuc hién mu’o’n”,”Truyén dir liéu muon”, “Nhan téng s6 ban dat
trude”, “Kiém tra lai dit trude” va “Nhan phan hoi tir muon tai liéu”.

Thyc hién mwon.
1. Kich hoat tién trinh muon/tra tir giao dién thu thu

2. Cura s0 cho muon xuat hién trén man hinh thu thu
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3.
4.

Thi thu nhap dit lidu can thiét

Dt liéu muon duoc truyén dén hé théng thu vién

Truyen dir liéu muon tai liéu

1.

2.
3.

Khi dir liéu dugc truyén dén CSDL cho muon,co ché b sung ban ghi méi vao CSDL dugc
kich hoat .Thao tac nay s& két hop véi cac UC trong goi “Cho mu’on”(hmh 8.15),bao gdm “Nhan

Thu thu nhan phim “D¢ trinh”trén ctra s6 cho muon,dir liéu mugn dugc truyén dén hé

thdng thu vién .
Hé thng nhan dit liéu ,yéu ciu méi vé muon tai liéu duoc giri dén CSDL cho muon.

Yéu cau duoc gui dén CSDL cho muon,chd thong tin xac nhan.

yéu cau muon sach”, “Thuc hién muon”,” Truyén két qua mugn”

Nhén yéu ciu muon sach .

1.
2.

CSDL cho mugn nhan yéu cau thyc hién tao ban ghi méi.

Kich hoat tién trinh tao va bd sung ban ghi méi vao CSDL.

Thyc hién mwon .

1.
2.
3.

CSDL kich hoat co ché tao ban ghi méi.
Nhan két qua tao ban ghi.
Guri két qua dén hé théng thu vién.

Truyén két qua muon .

1.
2.

Két qua tién trinh muon duoc giri dén hé thong .

Truyén két qua dén giao dién thi thu .

Tién trinh duoc tiép tuc lai voi UC trong gbi “Sach” .

Nhén phan hdi tir mwon sach .

1.

A

Giao dién tha thu da nhan két qua tu tién trinh muon.

Giai ma két qua , hién thi thong diép trén man hinh.

Guri yéu cau nhan trang thai trong ban ghi muon ciia doc gia dén CSDL cho muon.
Danh sach ban ghi duogc léy ra tr CSDL cho muon.

Hién thi danh sach trén man hinh.
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Giao dién thd Thu vién dién Ban ghi cho CSDL cho mudn
thu jaid mugn

1: Nhap(DtLi€uMugn)

2: TaoP6iTugng

3: PangKyMugn

4: Gti(TrangThdiMugn)

5: Gti(TrangThai)

6: HiénThi(ThongBéo)
PER—

7: Nhan(Mugn)

8: Nhan(Mugn)

9: HiénThi(Muon)

10: HiénThi(Mugn)

Hinh 8.20 Biéu dé trinh tw cua tién trinh mwon sdch

Biéu d0 trinh tu ctia cac budc trong cac UC nay duoc vé& trén hinh 8.20.

8.5 BIEU DO LOP.

Phan 2 ciia chuong nay da tim ra dugc mot sO Ip cua hé thong nhu 16p “Poc gia”,16p “Tai
liéu”,16p “Thu thu™...Tiép theo ta phai bo sung cac thudc tinh va cac thao tac cho chung dé hinh
thanh bicu d6 16p.
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ConNgudi Sach tap chi
Tén Tén
Ho Nha Xu#t Ban
Ngay sinh Nam xuft bin
ISBN
T8ng s6 ban miu
Z> Trang thai
Lién két
2 Nhan vién Téc gid Bii bd miu()
Dia C,hi Dia chi Cho mugn()
Nai ¢ Ny sinh Tao lap tic gid() Pat trudc()
S6 CMT Noi & Tham chi€u sich() Tim dat trudc sém nhat()
bién thoai N Hity bb tic giA() Kiém tra dat trwdc()
Email ) Pién thoai Hily b8 tham chi&u sach() T8ng s6 dit truGe()
S6 hiéu doc gia o € ‘ -
Gidi han thdi gian Email -~ 4 Q
Gi6i han bin mugn Nhan vién / \
Tdng s6 ban da mugn // \
T8ng s6 ban con ZF / \
Poc gid méi() // \\
Tim ki€m() / \
i;;;r:(()jco Thi thu Nhan vién nhap liéu Sach . Tap chi
Gdi ¥0) Tac gi4 i? .
Hiy bd doc gia() Thi thu mgi() Cho mugn() Loai inh vire
Sach méi() Nhan tai ligu() o
Tap chi mdi() Giri bao cédo() Séch mdi() Tgp ch: mgi()
Mau m6i() Cho ggi y() Hily bd sich() Hiily b3 tap chi()
Pa phuong tién mdi()
Pit trrée ba phuong ti¢n Mf“’ ta‘ Lo
Gidi han th3i gian Loai (TZh“ ko
N P Té rang thai
Ngay thang cp
Pt truée() Pa phuong tié n mdi() ?_I/l?“;‘}di(z
Hiy b6 diit treéc() Hiy bé da phuong tién() iy bo mau()

Hinh 8.21 Mét vai I6p ciia hé thong thu vién
Bo sung thudc tinh va thao tac.

T danh sach danh tir va dong tir ciia phan tich linh vuc ta c6 cac 16p “Doc gid”,lop “Téc
gia”,16p “Nhan vién”,16p “Sach”,16p “Tap chi”,16p “Ban mau”...nhu trén hinh 8.21.C4c 16p “Thu
thu”, “Nhan vién nhép li¢u”, “Poc gid” va “Téc gia” ké thira tir 16p triru tugng “Con nguoi”.Cac
16p “Sach’va “Tap chi” ké thira tir 16p triru twong “Séch tap chi”,1op ndy c6 thudc tinh “Trang
Thai”dé luu loai tai liéu(ban in hay ban dién tir). Lép “Mau tai liéu” ¢ thudc tinh “Trang thai” dé
cho biét ban mau hién hanh d cho muon hay con trong thu vién. Thudc tinh “Loai” cta 16p “Pa
phuong tién” dé luu loai dit liéu nhu van ban , hinh anh,Am thanh,con thudc tinh “Tép”cua nd luu
dia chi vat 1y cua tép dir liéu.Trong 16p “Pdc gia”cd thudc tinh suy dién “Tong sb ban con” dé
luu s6 dau tai liéu con trong thu vién,dé 1a hi€u cda hai thudc tinh “Gidi han ban mugn” va
“Tong s6 ban di muon”. Thudc tinh “Sé hiéu doc gia”cua 16p “Poc gia”luu sb thé thu vién.

8.6 BIEU PO TRIEN KHAI

K¥ su hé thong bat dau suy nghi vé kién tric hé thdng, xem xét topd va cai dat mang nhu thé
nao.Sau d6 ho chi ra modun phan mém nao s€ dugc dat tai nit nao trong mang.Gia str rang doi

Phat trién phan mém bang UML trang | 209



ngil phét trién quyét dinh xay dung mang LAN cho h¢ thdng, giao dién Internet duoc cai dat trén
may chi LAN.Biéu do trién khai cua LAN c¢6 thé nhu hinh v€ 8.22.

May

chi
PC nhap Hub 1 PC nhap
liéu #1 liéu #2
PC thu Hub 2 PC tim

thu ki€'m #1

Hinh 8.22 Biéu do thanh phan ciia LAN thu vién

May chu va cac PC nhép liéu dugc dat trong cung mot phong lam viéc v6i mot thiét bi
Hub.Mot Hub khac duoc dit ngoai hanh lang dé ndi dén cac PC tim kiém.May tinh cua thi thu
duoc dat tai noi cho muon tai liéu.

Néu hé théng 1am viéc trén moi truong Internet thi can bo sung thiét b lam giao dién Internet.
Ta c6 thé gilt nguyén céu trac mang LAN, sau d6 bo sung phuong tién két ndi mang vao phia may
chu ,bao gom Name Server (la CSDL danh gia két ndi ),Router(thiét bj hd tro két ndi cac mang)
va Gateway(thiét bi truyén thong tin tir giao thirc niy sang giao thirc khac).Chinh Gateway cho
phép cac thanh vién Internet xAm nhap hé thong thu vién tir nha hay cong s¢ .Phia doc gia chi can
c6 PC két ndi Internet,trinh duyét ,tén va mat khéu dé xam nhép trang WEB cua thu vién dién tr
.Biéu dd trién khai cua hé théng thu vién trén co sé Internet nhu trén hinh 8.23.
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May chd Router Name Gateway
LAN Server

Kt ndi qu a in thoai

Modem ISP

Hinh 8.23 Biéu do trién khai hé thdng thuw vién trén co so Web

8.7 THIET KE GIAO DIEN

Thiét ké giao dién giita hé thong va ngudi sir dung 1a xac dinh cach sir dung hé thong , n6

lién quan dén nghé thuat va khoa hoc .Thiét ké giao dién c6 mot s6 nguyén tic nhu trinh bay sau

day:

Hiéu cai nguoi sir dung 1am,nguoi thiét ké thuong phai thyuc hién phén tich nhiém vu dé
hiéu ban chat cong viéc cua nguoi st dung .Phan tich nhiém vu tuong tu phan tich UC.
Lam cho ngudi ding c6 cam giac luén diéu khién duoc twong tac,ho co thé hiy bo
tuong tac bat ky khi nao.

Cung cép nhiéu cach dé thuc hién mot hoat dong lién quan giao dién(thi dung dong cua
sO va tép)

Nén bt dau hién thi thong tin tir goc trén,trai ciia man hinh. Thong tin phai d& doc va dé
hiéu.

Han ché s mau st dung vi qua nhiéu mau s& lam ngudi st dung mat tip trung vao
nhiém vu.Han ché st dung chir Italic vi kho doc trén man hinh.

C6 ging str dung cac hop thoai cung kich thude.Cac x4u ky ty dugc chinh hang tir phia
trai.

Man hinh chinh
cia boc gia

Tim ki€m
dit ligu

Goiy

Hinh 8.24 Giao dién doc gia
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Trudng tén ngudi dung

; o Phim mat khiu
Man hinh login ddc gia S
—
Phim tim ki€'m
. Phim dé trinh
— v
Phimggiy |~ Man hinh chinh doc gia
Phim x6a
_ ] N
- J ‘
Phim thoat
Man hinh tim ki€m dit liéu Man hinh ggi y
/ i
s R N
Chifa truGng: e
Téc gia /// < y
Loai -
Tén tailiéu Man hinh k&t qua > Main hinh dit trude
S6 tap chi _
Chita phim:
Pé trinh
» 4 Man hinh danh sach sich Phim dit trudc Cita s6 dat tde Phim dé trinh

Hinh 8.25 Phén cip man hinh Pjc gid

Thong thuong makét giao dién duoc thiét ké trén gidy dé moi nguoi tham gia du 4n trao
d6i thong nhat. Tiép theo 1a xdy dung cac man hinh giao dién mau.Tir cac biéu d6 UML phan tich
trong cac phﬁn trén,ta co thé vé ra duge giao dién nguoi st dung. Thi dy,hinh 8.24 1a biéu dd trang
thai ctia giao dién “Pdc gia”.Hinh 8.25 1a biéu do tong hop phan cip man hinh “Pdc gia”.Hinh
8.26 1a biéu d6 trang thai muc cao cia giao dién “Nhan vién”.Hinh 8.27 1a biéu d6 tong hop ctia
phan cap man hinh “Thu thu”.

Man hinh chinh
Nhan vién

N

Man hinh chinh Nhan
vién nhap liéu

Man hinh
chinh Thi thu

Mugn sich, Tra sach, Mh/n high Man hinh Man hinh
tap chi tap chi Tacgid Poc gia séch

R Man hinh
Man hinh Miu
Tap chi

Hinh 8.26 Biéu do trang thdi ciia giao dién Nhdn vién
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Trudng tén ngudi st dung

Trudng mat khiu
| g
] Man hinh login Nhan vién
Phim dé tinh >
Phim x6a

Man hinh chinh Nhéan vién nhap liéu

Man hinh chinh Thi thw

Man hinh mugn sidch

Man hinh tré sich

Phim tr§ lai

Phim thyc hién

Trudng Chi danh nhén sy

Trudng chir ky
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PHUC LUC

CHUONG 9
MA TRINH PHAT SINH
TRONG ROSE

Phuy lyc ndy trinh bay mot s6 miu ma trinh do Rational Rose phét sinh ty dong.Cac thi du
trong phu luc nay khong mo ta toan by kha nang phat sinh ma trinh cia Rose ma chi moé ta mot s6
tuong duong gitra UML va cac ngon ngit 1ap trinh nhu C++, Java va SQL.

9.1 PHAT SINH MA TRINH C++

9.1.1 - Cic lép

9.1.1.1 - Lép réng

~ Rose phat sinh cdu tir ,hay tir ,cAu tir sao chép,toan tir gan va hai toan tur so sanh.Cha y rang
dé cho dé doc ma trinh thi cac thao tac trong thi du nay s€ khong dugc viét lap lai trong cac thi du
Ve sau.
M6 hinh Ma trinh
#ifndef A h
#define A_h 1
class A

{
public:

//## Constructor (generated)

A(;

A (const A& right);

//## Destructor (generated)

~ A () ;//## Assingnment Operation (generated)
Const A& operator =(const A& right)

//## Equality Operations (generated)
int operator == (const A& right)const;
int operator != (const A$ right)const;
}s
#endif

9.1.1.2 - Lop co thudc tinh va thoa tdc

Mo hinh Ma trinh
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class A
A {
A1:String public:
A2:String
0p1() //## Other operations (specified)
0p2() void Op 1()
void Op 2()
const String get A 1() const;
void set_A (const String value);
const String get A2() const;
void set_A2(const String value);
private:
String Al;
String A2;
¥
inline const String A:: get A1() const
{
Return Al;
J
inline void A:: set Al(const String value)
{
Al=value;
}
inline const String A::get A2() const
{
Return A2;
J
inline void A::set A2(const String value)
{
A2=value;
}

9.1.1.3 - Lép tham sé (template)

M6 hinh Ma trinh
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template <argtype Att>
class D

{
public:

DO;
D(const D<Att>& right);

~D ();
const D<Att>& operator=(const D<Att>& right);

int operator == (const D<Att>& right) const;
int operator != (const D<Att>& right) const;

}s

9.1.1.4 - Ldp tién ich (utility)

Moi thao tac cua l6p tién ich déu co tién t 1a tir khoa static.
M6 hinh Ma trinh
class F

{
pubilc:

static void Op 1();
static void Op 2();
}s

9.1.2 - Quan hé két hop
9.1.2.1 - Két hop 1-1
Néu két hop theo tham chiéu thi ma trinh duoc phat sinh cho két hop bao gém con tro trong

ving private cua 16p tham gia két hop.
Mo hinh

A Ra Rb B

Ma trinh

Class A
{

const B* get Rb() const;
void set Rb (B* const value);

private:
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B* Rb;

¥

inline const B* A:: get Rb () const
{

return Rb;

}

inline void A:: set Rb (B*const value)
{

Rb = value;

J

class B

{

const A* get Ra () const;

void set Ra(A* const value);
private:

A* Ra;

¥

inline const A* B :: get Ra() const

{

return Ra;

}

inline void A:: set Ra (A* const value)

{

Ra=value;

}
9.1.2.2 - Két hop N-1

Ma trinh dugc phat sinh cho két hop bao gdm con tro trong vung private cua 16p tham gia két
hop.Tinh nhiéu (multiplicity) 0... * dugc cai dat bang tap co kich thudc khong gidi han.

Mo hinh

A Ra Rb B
0.n 1
Ma trinh
class B
{

const UnboundedSetByReference<A> get Ra() const;
void set Ra (const UnboundedSetByReference<A>value);
Private:
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unboundedSetByReference<A>Ra;
¥

inline const UnboundedSetByReference<A> B:: get Ra () const

{

return Ra;

}

inline void A:: set Ra(const UnboundedSetByReference<A>value)

{

Ra=value;

}

9.1.2.3 - Két hop N-1 cé rang budc

Mia trinh duoc phét sinh cho két hop bao gom con tr6 torng vung private cua lop tham gia két
hop.Do ¢6 rang budc {Ordered} cho nén tinh nhiéu (multiplicity) 0...* dugc cai dat bang danh
sach co kich thudce khong gidi han thay cho tap nhu thi du trén day.

Mo hinh
A Ra Rb B
0.n 1
{Ordered}
Ma trinh
class B
{

const UnboundedListByReference<A> get Ra() const;
void set_Ra(const UnboundedListByReferenc<A>value);
private:

unboundedListByReference<A>Ra,;

}s

9.1.2.4 - Lop két hop 1-1

Mo hinh

A B
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Ma trinh
class A; classB
class C

{

const B* get the B () const;
void set_the B (B* const value);
private:

A* the A;

B* the B;

¥

#include “C.h”
class A

{

const C* get the C() const;
void set_the C(C* const value);
private:

C* the C;

s

#include “C.h”
class B

{

const C* get the C() const;
void set_the C(C* const value);
private:

C* the C;

¥

9.1.2.5 - Lop két hop N-N

Mo hinh

Ma trinh
#include “C.h”
class B

{

const UnboundedSetByReference<A> get the C() const;
void set_the C(const UnboundedSetByReference<A> value);
private:
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unboundedSetByReference<A>the C;
¥
9.1.3 - Quan h¢ phu thugc tap hgp

9.1.3.1 - Phu thudc tap hop (aggregation) -1

M6 hinh
Ra
B A
1 1
Ma trinh
#include “B.h”
class A
{

const B* get the B () const;
void set_the B (B* const value);
private:

B* the B;

15

#include “A.h”

class B

{

const A* get Ra () const;
void set Ra (A* const value);
private:

A* Ra;

¥

9.1.3.2 - Phu thudc tip hop véi kha ning dan dwong han ché

M6 hinh
Ra
B A
1 1

Ma trinh

class A

{

private:
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}s

#include “A.h”
class B

{

const A* get Ra () const;
void set Ra (A* const value);
private:

A*Ra;

¥

9.1.3.3 - Quan hé gop (composition) 1-1

Mo hinh

Ra

B @

Ma trinh
#include “B.h”

class A

{

const B* get the B() const;

void set_the B (B* Const value);
private:

B* THE b;

¥

#include “A.h”

class B

{

const A get Ra () const;
void set_Ra (const Avalue);
private:

A Ra;

¥

9.1.3.4 - Phu thuéc tap hop 1-N

Mo hinh
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Ra

Ma trinh
#include “A.h”
class B

{

const UnboundedSetByReference<A>get Ra () const;
void set_Ra (const UnboundedSetByReference<A>value);
private:

unboundedSetByReference <A>Ra;

}s
9.1.4 - Quan hé ké thira

9.1.4.1 - Két thira don

Mo hinh Ma trinh
#include “A.h”
class B:public A

{

}s

9.1.4.2 - Ké thira boi

M6 hinh Ma trinh
#include “Al.h”
#include “A2.h”
class B:public A2,public Al

{

}s

9.2 PHAT SINH MA TRINH JAVA
Cac doan ma trinh mau dudi day duge Rose phét sinh tir mo6 hinh I{ML:Phﬁn nay khong mo
ta toan b kha nang cia Rose ma chi mo ta tuong ung gitta mét vai bi€u do UMLv61 ngon ngl

Java.
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9.2.1 - Cic lép

9.2.1.1 - Lép réng

Rose phat sinh ciu tir,hay tir.Cha ¥ ring dé cho d& doc ma trinh thi cac thao tac nay s& khong
duogc viét 1ap lai trong cac thi du vé sau.

Mo hinh Ma trinh
public final class A {
public A () {
super ();

}
protected void finalize () throws Throwable {
super.finalize ();

9.2.1.2 - Lop co thudc tinh va thao tdc

Mo hinh Ma trinh
public final class A {
private String m_Al;
private String m_A2;
public void Op 1() {

}
public void Op 2 () {
¥
}
9.2.1.3 - Lop trieu twong
M6 hinh Ma trinh

Insert Figure: 08710D01 public abstract class A {
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9.2.1.4 - Giao dién

Mo hinh

Ma trinh

Insert Figure: 08710D01 public interface I A {

9.2.2 - Quan hé két hop

9.2.2.1 - Két hop 1-1

Mo hinh

A

Ra Rb

Ma trinh
public class A {
public B m_Rb;

3

public class B {
public A m_Ra;

3

9.2.2.2 - Két hop I-N

Mo hinh

A

Ra Rb

Ma trinh
public class B {
public A m_Ra;

j
M hinh

0.n 1
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A -Ra Rb B

Ma trinh
public class B {
public Vector m_Ra =new Vector ();

j
M@ hinh

A Ra Rb B

5 1

Khi tinh nhiéu c6 han ché thi két hop duogc cai dit bing mang .
Ma trinh

public class B {
private A[] m_Ra=new A[5];

J
9.2.3 - Quan h¢ phu thugc tap hgp

9.2.3.1 - Phu thuéc tdap hop (aggregation) 1-1

Mo hinh
1
Ra
Ma trinh
public class A {
public Bm_B;
}

public class B {
public A m_Ra;

}
Phu thudc tap hop v6i kha ning dan duong han ché
Mo hinh
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Rb Ra

Ma trinh
public class A {

}
public class B {

public Am_Ra;
}
9.2.4 - Quan hé ké thira

9.2.4.1 - Ké thira don

Mo hinh Ma trinh
public class B extends A {

9.2.4.2 - Ké thira giita cdc giao dién

Mo hinh Ma trinh
public interface I C extends I A {

}
public interface I C extends I A, I B {

9.2.4.3 - Cai dit giao dién bang I6p trivu twong

Mo hinh Ma trinh
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public abstract class A implements [ A {

9.2.4.4 - Cai dit giao dién bang lép

Mo hinh Ma trinh
public class A implements [ A {

9.2.4.5 - Cai dit mét vai giao dién bang lép

Mo hinh Ma trinh
public class A implements I A,I B {

9.3 PHAT SINH MA TRINH VISUAL BASIC

Céc doan ma trinh mau dudi day dugc Rose phét sinh tir mo hinh UML. Phan nay khong mo
ta toan bo kha nang cta Rose ma chi mo ta twong tng gitta mdt vai biéu d6 UML véi ngon nglr
Visual Basic.

9.3.1- Cic lép

9.3.1.1- Lép rong

M6 hinh Ma trinh
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Option Base 0

Private Sub Class_Initialize ()
End Sub

Private Sub Class Terminate ()
End Sub

9.3.1.2 - Lop co thudc tinh va thao tdc

Mo hinh

Ma trinh

Option Base 0

Public A1 As String

Public A2 As String

Private Sub Class_Initialize ()
End Sub

Private Sub Class_Terminate ()
End Sub
Public Sub Op1()

On Error GoTo OplErr

End Sub
Op1Err:

Call RaiseError (MyUnhandleError, “A:Opl Method”)

End Sub

Public Property Get Op2() As Boolean

On Error GoTo OplErr

Exit Property
Op2Err:

Call RaiseError (MyUnhandleError, “A:Op2 Method”)

End Property

9.3.1.3 - Lop co thuoc tinh va thao tdc

Mo hinh

Ma trinh
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Option Base 0

Private Sub Class_Initialize ()
End Sub

Private Sub Class_Terminate ()
End Sub

Public Sub Op2()
End Sub

Public Property Get Op2() As Boolean
End Property

9.3.2 - Quan hé két hop

9.3.2.1- Két hop 1-1

Mo hinh
A Ra Rb B
1 1
Ma trinh
Option Base 0
Public Rb As B

Private Sub Class_Terminate ()
End Sub

Private Sub Class_Initialize ()
End Sub

Option Base 0
Public Ra As A

Private Sub Class_Terminate ()
End Sub

Private Sub Class_Initialize ()
End Sub
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9.3.2.2 - Két hop I-N

Mo hinh

A Ra Rb B
0..n 1

Ma trinh
Option Base 0
Public Rb As B

Private Sub Class_Initialize ()
End Sub

Private Sub Class_Terminate ()
End Sub

Option Base 0
Public Ra As Collection

Private Sub Class_Initialize ()
End Sub

Private Sub Class_Terminate ()
End Sub

9.3.3 - Quan hé ké thira don

M6 hinh Ma trinh
Option Base 0
Implements A

Local superclass object (generated)
Private mAObject As New A

Private Sub Class_Initialize ()
End Sub

Private Sub Class Terminate ()
End Sub

Public Sub Op 2()
End Sub

Private Sub A Opl ()

Phat trién phan mém bang UML trang | 230



mAObject.Opl
End Sub

9.4 PHAT SINH MA TRINH SQL.
Cac doan ma trinh mau dudi day dugce Rose phat sinh tir mo hinhUML. Phan nay khong mo
ta toan bo kha nang cta Rose ma chi moé ta tuéng tng gitta mot vai biéu d6 UML véi ngon nglr

ANSI SQL.

9.4.1 - Caclop
9.4.1.1 - Lép réng
Mo hinh Ma trinh
CREATE TABLE T A(

A_1d NUMBER (5),
PRIMARY KEY (A_Id)

9.4.1.2 - Lop co thudc tinh va thao tac

M6 hinh Ma trinh
CREATE TABLET A (
A_IdNUMBER (5)
Al VARCHAR (),
A2 VARCHAR (),
PRIMARY KEY (A_Id)

9.4.2 - Quan hé két hop
9.4.2.1- Két hop 1-1
M hinh

Phat trién phan mém bang UML trang | 231



A Ra Rb B

Ma trinh

CREATE TABLE T B (
B_Id NUMBER (5),
PRIMARY KEY (B_Id)
)

CREATE TABLET A (

A_1d NUMBER (5)

B_Id NUMBER (5) REFERENCE T B (B_Id),
PRIMARY KEY (A_Id)

)

9.4.2.2 - Két hop N-1

M hinh
A Ra Rb B
0..n 1
Ma trinh

CREATE TABLE T B(
B_Id NUMBER (5),
PRIMARY KEY (B_Id)

)

CREATE TABLE T-A(
B_Id NUMBER (5) REFERENCES T B (B_Id),
A_Id NUMBER (5),

PRIMARY KEY (A_Id)

)

9.4.2.3 - Lép két hop N-N

Mo hinh
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Ma trinh

CREATE TABLE T_A(

A Id NUMBER (5),

PRIMARY KEY (A 1d)

)

CREATE TABLE T B(

B _Id NUMBER (5),

PRIMARY KEY (B _Id)

)

CREATETABLET C(

A _Id NUMBER (5) REFERENCES T_A(A Id)ON DELETE CASCADE,
B_Id NUMBER (5) REFERENCES T-B (B_Id)ON DELETE CASCADE,
PRIMARY KEY (A Id,B Id)

)
9.4.3 - Quan hé ké thira

Trong céc thi du sau day, mdi 16p duoc cai dit trong mot bang.

9.4.3.1 - Ké thira don

M6 hinh Ma trinh
CREATE TABLET A (
A_1d NUMBER (5),
PRIMARY KEY (A_Id)

CREATE TABLE T B (
A_1d NUMBER(5) REFERENCES T_A (A_Id),
PRIMARY KEY (A_Id)
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9.4.3.2 - Ké thira boi

M6 hinh Ma trinh
CREATE TABLE T Al (
Al _Id NUMBER (5),
PRIMARY KEY (Al _Id)

CREATE TABLE T_A2 (
A2 _1d NUMBER (5),
PRIMARY KEY (A2 _Id)

CREATE TABLE T B (
Al _1d NUMBER (5) REFERENCES T_Al (Al _Id),
A2 1d NUMBER (5) REFERENCES T A2 (A2_1d),
PRIMARY KEY (Al Id, A2 Id)

)
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