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LOI CAM ON

Ching em xin chan thanh cam on Khoa Cong Ngh¢ Thong Tin, truong
bai Hoc Khoa Hoc Ty Nhién, TpHCM da tao dieu ki¢n cho ching em thuc hién
dé tai tot nghiép nay. Ching em xin chan thanh cAm on Thay Duong Anh Dic
va Thay Lé Dinh Duy da tin tinh hudng din, chi bao ching em trong sudt thoi
gian thuc hién dé tai. Ching em ciing xin chan thanh cam on quy Thay C5 trong
Khoa d3 tan tinh giang day, trang bj cho chiing em nhimg kién thic can thiét
trong sudt qua trinh hoc tip tai trudng, va ciing xin giri 1ong biét on siu sic dén
ba, me, cac anh chi va ban be da ung h, gitp d& va dong vién chiing em trong
nhitng lac khé khin ciing nhu trong sudt nhitng nim hoc vira qua. Mic du da cb
ging hoan thanh ludn vin véi tit c su nd luc clia ban than, nhung ludn vin chic
chin khong tranh khoi nhimg thiéu sét nhat dinh, kinh mong sy cam thong va
tan tinh chi bao ctia quy Thay Cb.

Nhom thuc hién
Trung Nam&Quang V1.
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LOI MO PAU

Ngay nay, cong ngh¢ thong tin da va dang dong vai tro quan trong trong
doi séng kinh t&, xa hdi ctia nhicu qudc gia trén thé gidi, 1a mot phan khong thé
thiéu trong mot xa hoi ngay cang hién dai hoa. Noi dén cong nghé thong tin,
chiing ta khong thé khong nhic dén cong nghé phan mém, phan mém déng mot
vai tro cuc ky quan trong trong Iinh vuc cong nghé¢ thong tin. Hién nay, viéc phat
trién cong nghe ph::fln mém thanh mot linh vuc kinh t& miii nhon 12 muc tiéu quan
tam hang dau & nudc ta.

Gio ddy, cong nghé phan mém da va dang tién bo timg ngay, hang loat
nhimg k¥ thuat, nhimg cong nghé méi ra doi gidp cho viec phat trién cac hé
thdng phan mém ngay cang don gian hon. Mt trong nhimg linh vuc quan trong
va ¢6 anh hudng rit 16n dén sy thanh cong clia viéc phat trién phan mém 1a viéc
md hinh hda phan mém. C6 rat nhiéu ngdn ngit md hinh hda hd trg cho viec md
hinh héa phan mém, nhung cb 1& ndi bat nhit la ngdn ngit UML (Unified
Modeling Language) tir hang phan mém Rational. UML khong ngimg duoc phat
trién va ngay cang duogc st dung rong rai trén thé gidi, da sd cac cong cu hd trg
phat trién phan mém hién nay déu c6 hd trg ngdn ngit UML. Do vdy, chiing em
da dau tu nghién ctu dé tai “Nghién ctru ngon ngit UML va Gmg dung” nhim
nim bit mot ngdn ngit hidu qua trong viéc md hinh héa phan mém, ciing nhu cb
thé tim hiéu va st dung mot s6 CASE tool hd tro cho viéc phat trién phﬁn meém.

Véi dé tai nay, ching em da thi nghiém tmg dung UML trong viéc md
hinh hba phan mém quan 1y gido vu dai hoc don gian, trién khai theo qui trinh
phét trién phan mém Rational Unified Process ctia hang Rational va budc dau da
dat dugc mot s6 két qua kha quan.

Muc dich cta dé tai 1a nghién ctu 1y thuyét vé ngon ngit UML (Unified
Modeling Language) va tmg dung ctia UML trong qui trinh phat trién phin mém
RUP (Rational Unified Process). Trong khuon kho dé tai nay, luan van ching
em duoc trinh bay trong nim chuong chti yéu tip trung trinh bay vé hé thong
ngir nghia, ky hiéu ctia ngoén nglt UML va (mg dung cia UML trong qui trinh
phét trién phan mém. Luan vin ¢ nim chuong chinh, bao gom:

Chuong 1 — Tong quan
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Gi6i thiéu tong quan ve dé tai, muc dich nghién ctu, pham vi nghién ciru, gidi
thiéu tong quan vé ngdn ngit UML : khai niém, cac dic diém, loi ich, nguyén
nhan phat trién, lich st phat trién ctia ngdn ngit UML...

Chuong 2 — Heé théng ngir nghia (UML Semantics)

Trinh bay phan kién tric cta ngén ngit UML dua trén 16p metamodel, chi yéu la
cac thanh phan nén ting ctia UML, cac thanh t6 hanh vi (Behavioral Elements),
va Model Management.

Chuong 3 — Heé thng ky hiéu (UML Notation)

Chuong nay trinh bay hé thong cac loai luge do va hé thdng cac ky hiéu duoc st
dung trong UML d€ mé hinh héa hé thong.

Chuong 4 — Ung dung cia UML

Trinh bay vé ‘mg dung ctia UML trong qui trinh phat trién phan mém RUP
(Rational Unified Process), trong chuong nay ciing trinh bay vé& qui trinh phat
trién phan mém RUP va mét vi du phan tich hé thong st dung ngon ngit UML
theo qui trinh RUP.

Chuong 5 — Tong két

La chuong cubi cla dé tai, tdng két lai nhitng két qua dat dugc va hudng phat
trién trong tuong lai.
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MOT SO TU VIET TAT

CASE Tool Computer Aided Software Engineering Tool
OCL Object Constraint Language

OMG Object Management Group

OMT Object Modeling Technique

OOSE Object-Oriented Software Engineering

RUP Rational Unified Process

UML Unified Modeling Language
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Chuong 1
TONG QUAN 1

2

1.1. Yéu cau thuc té

Cuing v&i xu huéng phat trién nganh cong nghé thong tin, cong nghé phan
mém da va dang tr& thanh linh vyc mii nhon cla nhiu quéc gia trén thé gidi.
Ngay nay, viéc phat trién mot phan mém véi qui mé va chit luong cao khong
con 1a cong viéc don 18 ciia nhimg nha 1ap trinh. D6 1a san phdm cia mot tip thé,
mot cong ty ph??ln mém theo mot qui trinh c6ng nghé chuin duoc quan 1y chat
ch& va duoc hd tro t6i da bdi cac cong cu va moi truong phat trién phﬁn meém.
Do db, viéc 1ap trinh ngay cang trd nén dé dang hon va nhuong lai vai trd méu
chét cho viéc phén tich va thiét ké phan mém, trong d6 quan trong nhét 1a dic ta
va mo hinh hoa thé gi6i thuc.

Trong tinh hinh d6 cac cong ty phin mém lén trén thé giéi da nhanh
chong dua ra nhiéu cong cu hd trg phan tich thiét ké dua trén nhiéu phuong phap
khac nhau.

Céc ngdn ngit md hinh hda ra doi va ngay cang duoc cii tién, trong do su
ra doi cia UML (Unified Modeling Language) dua trén ba phuong phap hudng
d6i twong Booch, OMT, OOSE da nhanh chong tr& thanh mot ngdn ngit chuin
ding d€ truc quan hoa, dic ta, xdy dung va Iam suu lidu cho cac san pham phén
mém va duoc hd trg bdi cac 8 chitc,cic cong ty phat trién phan mém trén thé
gioi.

Hién nay hau hét cac CASE tools déu c6 hd tro UML do d6 viéc tim hiéu
ngdn ngit UML trude hét gitp tiép can véi ngdn ngit md hinh hoa tién tién, nim
bat va st dung mot s6 CASE tools hién tai va timg budc xay dung CASE tools
diic thi hd tro cho viée xdy dung va phat trién phan mém sau nay.
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Chuong 1
TONG QUAN 2

o

1.2. Gi6i thiéu UML

Theo mdt bai bao ctia mdt nha khoa hoc ndi tiéng trong Iinh vyc cong
nghé thong tin — Sinan Si Alhir — v6i tua d& “Tri thitc — nhan 5 quyét dinh ctia
strthanh coéng !”, bai bao viét “Tri thirc 1a siic manh — day la cau n6i ciia mét nha
triét gia ndi tiéng — FrancisBacon. Ngay nay, trén thi trudng toan cau — va nhat
Ia trong linh vuc cong nghé thong tin —noi ma su canh tranh trd nén rat phé bién
va quyét liét, tri thic va kha ning ap dung ching vio trong cong viéc mdt cach
hiéu qua s€ mang lai cho ching ta mot lgi thé quan trong vao loai bac nhét.
Chinh diéu nay da dan t6i mot cau hdi —1am thé nao mot t6 chirc ¢ thé ndm bit,
truyén dat, trao doi, va nang cao tri thirc ciia minh d€ dat duoc 1oi thé canh tranh
trén thi trudng ? C6 18 cau tra 10i chinh la ngdn ngir UML tir hiing phan mém
Rational va t& chitt OMG (Object Management Group).” Vay UML la gi, tai sao
no lai dugc gidi thiéu an tuong dén nhu thé ?

UML - Unified Modeling Language — tam dich la ngén ngit mo6 hinh hgp
nhat, nd duoc hiéu nhu 1a mot ngon ngir thdng nhét nhimg xu hudng va hinh thai
cta cudc cach mang tri thitc trong linh vuc thong tin. N6 la mét phuong tién
gitp cho cac t6 chiic c6 thé nhan thic mot cach tdt nhat 1oi thé canh tranh thong
qua viéc nim bit, truyen dat, trao d6i va nang cao tri thic trong linh vyc cong
nghé phan mém. Chinh xac hon UML la mdt ngon ngit md hinh hoa ding d€ dic
ta, tryc quan hda, xdy dung va lam suu liéu cho cac hé théng phan mém...

_ Unified (hop nhit) UML dugc dua ra lan dau tién bdi hang Rational va ba
chuyén gia vé phuong phap luan hang dau trong linh vuc hé thong thong tin/ k§
thuat cong nghé Grady Booch, James.

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 25

Chuong 1
TONG QUAN 3

2

1.3 Nguyén nhan ra doi

Rumbaugh, Ivar Jacobson. N6 1a sy hop nhét gitta nhitng phuong phap cii
(Booch, OMT, OOSE...), két hop v6i nhimg kinh nghiém, nhimg kién thirc thuc
té trong Iinh vyc cong nghé thong tin. Hinh 14 Sy hop nhét ctiwa UML
_ Modeling (m6 hinh hoa) gitp chiing ta hi¢u duoc thé gi6i thuc, md hinh hoa
thé gioi thuc dé c6 thé hidu duoc nhitng dic trung, tinh toan cac thong sO va du
doan két qua s& dat duoc.

_ Language (ngén ngit) chitc ning ctia UML nhu 12 mot phuong tién d€ bay t6
va trao doi tri thirc. N6 ¢6 bdn dic diém chi yéu co thé phan biét véi cac ngdn
ngtt md hinh hoa khac

—General-purpose —da dung

—Broadly applicable — c6 thé img dung rong réi

—Tool-supported — duge hd tro bdi cac cong cu

—Industry standardized — chuin cong nghigp

1.3. Nguyén nhan ra doi

Sy ra doi ctia UML 1a mdt tat yéu khach quan trude su bung nd ctia nganh
cong nghé thong tin, nd lam ndi bat nhimg xu huéng then chdt trong nganh céng
nghé phan mém, dua ra duoc nhimg vin dé do sw phén rd ciia nhimg phuong
thitc md hinh hoa trudce day gay ra. UML dugc hinh thanh trén co s& clia cac van
de chinh —tai sao chiing ta lai can mo6 hinh héa phan mém, xu huéng phat trién
trong nganh coéng ngh¢ phan mém ngay nay, s hoi tu clia cac cong nghé...
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Chuong 1
TONG QUAN 4

2

1.4. Tam quan trong cua viéc mé hinh hoéa

Mo hinh 1a gi ? P6 chinh 1a sy don gian hda cta thé gi6i thuc.
Hinh 1-2 Kién tric mot ngdi nha
_ Viéc phat trién mot mé hinh cho mot hé thdng trong cong nghé phan mém
cling can thiét nhu 1a viéc 1ap mdt bang thiét k& cho mot tda nha 16m.
_ Nhimg md hinh t6t gitp cho viéc phdi hop giita cac nhom phat trién tét hon.
_ Chiing ta can xay dung md hinh cho nhimg hé théng phiic tap bdi vi ching ta
khong thé hiéu duoc toan bd hé thdng trong mot méi truong rong 16n nhu thé,
khi su phic tap ctia hé thng cang ting, thi nd ciing doi hdi ki thuét mé hinh hda
tot hon. Viéc xay dung mé hinh gitp chiing ta hiéu rd hon vé hé théng ma ching
ta dang xay dung.
_ M5 hinh cung cép cho ching ta mot khuén mau vé thé gi6i thuc, gitip ching ta
co thé dinh hudéng trong qfia trinh xay dyng, co thé tinh toan cic chi phi, xac
dinh cac rui ro, lam suu liéu cho hé théng...
_ Trong cac nhan 5 quyét dinh dén sy thanh cong ctia dyr an, nhén t6 can thiét 1a
mdt md hinh chudn, dic th ddy du, chi tiét vé thé gi6i thuc.
_ Trong mot hé théng ma do phirc tap cang ting, viéc truc quan héa va mo hinh
hoa cang can thiét. Ngon nglit UML la mét sy lga chon hoan hao va trén thuc té
né ciing da duoc st dung va duge chap nhan rong rai trén thé gidi.
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Chuong 1
TONG QUAN 5

1.5. Xu huéng phat trién trong nganh cong nghé phan mém

— Phat trién vé pham vi, qui mo, chat luong va tw dong hoa trong qda trinh phat
trién phan mém

_ Vi gia tri ctia nhimg phan mém chién lugc ting 1én & nhidu cong ty, nganh
cong nghiép nay da va dang tim kiém nhiing ky thuat d€ c6 thé ty dong san xuat
ra cac san pham phan meém.

_ Tim kiém cac k¥ thuat cong nghé méi d€ co thé nang cao chit luong, giam gia
thanh va giam thoi gian dua san pham ra thi truong, nhimg k¥ thuat d6 bao gom
component technology, visual programming, patterns, frameworks... ngoai ra
con cb nhimg ky thuat dung d€ quan 1y nhing dy an 16n ngay cang ting vé pham
vi va qui mo.

_ Do phic tap cua cong viéc, cla cac bai toan ngay cang tang, va tuy thudc vao
linh vuc {mg dung ciing nhu cic céng doan trong tién trinh phat trién phan mém.
_ Mot trong nhimg dong co chinh ctia nhimg nha phat trién UML 1a tao ra mot
bd cac ngit nghia va ky hiéu nhiam phuc vu cho nhig dy 4n c6 kién tric phic
tap trén nhiing pham vi va linh vuc img dung khac nhau.
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Chuong 1
TONG QUAN 6

o

1.3.3. Su hi tu cua cac cong nghé

_ Trude khi UML ra doi, khong c¢6 ngdn ngit md hinh hda nao troi hon hin cac
ngdn ngit khac. Nguoi dung phai lya chon trong nhitng ngén ngir kha tuong ty
nhau voi nhitng khac biét nho va cung chia s€ trén mot tap khai niém chung.
_ Chinh su thiéu tuong dong nay da ngin can nhimg nguoi méi tiép cin véi cac
k¥ thuat huéng d6i twong va md hinh huéng ddi tuong.
_ Viéc thuong xuyén phai chi phi cho viéc st dung va hd tro cho nhiéu ngén ngit
md hinh hda da thic ddy nhiéu cong ty dau tu vao san xuat hoic st dung ky
thuat méi, ho tan thanh va hd trg cho viéc phat trién ngdn ngit UML.
_ Trong khi UML khong hira hen dugc nhimg thanh cong thi nd da lam dugc
nhiéu diéu, chezmg han nhu:

+ Lam giam dang k& nhimg chi phi thuong xuyén cho viéc huan luyén va
thay ddi cong cu khi thay d6i du an hoic t6 chic.

+ Cung cap co hoi cho viéc tich hop méi giita cac cong cu, cac tién trinh
va cac domains.

+ Tao ra mot kiéu mau chudn, théng nhét cho céac cong viéc.
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Chuong 1
TONG QUAN 7

2

1.7. UML hop nhét cic § twong ndi bat va nhiimg van dé thuc té trong qua

trinh phat trién cua cong nghé phan meém..

Cac nha phat trién da ¢b ging duy tri tinh don gian cia UML, loai bd cac
thanh phan khong duoc st dung trong thyc té tir cac phuong phap Booch, OMT,
OOSE, thém cac thanh phan va ¥ tudng hiéu qua hon tir cic phuong
phap khac nhau va chi xdy dung méi cac phan can thiét. Mot s khai niém
méi da duoce st dung trong UML bao gom :

_ Co ché m& rong (extension mechanism)

_ Luéng (thread) va tién trinh (process)

_ Su phan tan (distribution) va déng thoi (concurrency) (dung dé€ mo hinh héa
cac tmg dung ActiveX, DCOM va CORBA)

_ Khudn mau (patterns) va sur cong tac (collabarations)

_ Nhiing luoc do hoat dong —activity diagrams (cho business modeling)

_ Sy chon loc —refinement (xi Iy cac mdi lién quan giita cac mic trimu tuong)

_ Giao dién (interface) va thanh ph::in (component)

_ Ng6n nglr mo6 ta rang budc (constraint language)

Mot s trong cac ¥ tudng trén ¢ thé duoc tim thiy trong cac phuong phap khac
nhau, tuy nhién, UML da lién két chung chat ché véi nhau. Thém vao d6 1a mét
s cai tién mang tinh cuc bd trén ba phuong phap Booch, OMT, OOSE bao gém
ca ve ngit nghia va lan ky hiéu. UML dugc phat trién dua trén Booch, OMT,
OOSE va cac phuong phap hudng déi tuong khac, cac ngudn khac nhau nay két
hop nhiéu y tudng khac nhau tir nhiéu tac gia. C6 thé ndi ¥ tudng cta UML duya
trén nhimg k¥ thuat huéng dbi twong va ciing chiu anh hudng ctia mot s6 phuong
phéap khong hudng ddi tuong khac. Cac nha phét trién UML khong tao ra hau hét
cic ¥ tudng ndy ma vai trd clia ho 1a chon loc va tich hop cac ¥ tudng ndi bat
trong mé hinh héa hudéng dbi tuong va cac van dé thuc & cta cong nghé phan
mem.

Hinh 1-3 Nén tang ctia UML
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Chuong 1
TONG QUAN 8

1.8. UML déc lap véi ngon ngit 1ap trinh va qui trinh phat trién phan mém

UML I3 mdt ngén ngitr mo hinh hda chuan nhung khong phai 1a mot qui
trinh phat trién phan mém chuin. Mic di UML phai duoc ap dung trong pham
vi mot qui trinh cu thé, cac qui trinh phat trién nay thuong khac nhau & cac &
chirc phat trién phan mém, & cac van dé thudc cac linh vuc khac nhau. Do do,
cac nha phat trién UML da cb ging tip trung vao dinh nghia mot mo hinh mic
siéu (meta)dé théng nhét cac khai niém vé nglt nghia va ky hiéu, co thé hd tro
cho nhiéu ngdn ngir 14p trinh va qui trinh phat trién phan mém khac nhau.

Chuong 1
TONG QUAN 9

1.9. UML la ngon ngit mo6 hinh hoa da dung (general purpose)

UML tf;ng hop cac khai niém cta Booch, OMT va OOSE tao thanh mét
ngdn ngit mo hinh hda chung va c6 thé st dung rong rii cho nhimg ngudi trude
day da quen vdi ba phuong phap trén hay cac phuong phap khac. Ngoai ra,
UML mé rong pham vi mé hinh hda clia cac phuong phap hién c¢6 va cb thé mo
hinh héa diy di cac hé thong dong thoi hay phén tan.

UML la ngdn ngit c6 thé duoc st dung cho nhiéu muc dich khac nhau.
UML cung cap co ché cho viéc t6 chitc va phan loai tri thitc theo ngit canh ctia
van dé can giai quyét. Cac tri thirc nay dwoc nim bit ddy di bdi mo hinh bao
gém nhiéu thanh phﬁn va duoc thé hién qua tap cac luoc dd khéc nhau c6 lién hé
chit ché v&i nhau. Hon nita, mdi lugc do nim bét van dé & nhitng khia canh khac
nhau qua cac khai niém, cdu tric, cac thanh phan mo hinh thé hién nhimg ngit
nghia va tri thitc khac nhau. Cac lugc dd nay mé ta ndi dung giao tiép gitra cac
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thanh vién trong qui trinh phat trién phan mém va dugc tich hop véi nhau dé tao
nén tri thic md ta he théng, nhimg van dé ciing nhu cach thic thyc hién dé giai

quyét ching.

UML duoc ap dung rong rai, co thé md hinh hda nhiéu loai hé théng khac
nhau UML c6 thé duoc ap dung trén nhiéu pham vi & nhiéu linh vuc khac nhau,
cac hé théng khac nhau k€ ci cac hé thdng khong phai phan mém. UML c thé
md hinh hoa nhiéu loai hé théng khac nhau nhu : hé thong quéan 1y thong tin, hé
thdng thoi gian thuc, he théng xt 1y phan tan, cic phan mém hé thng, hé didu
hanh, co s& dir lidu...

Chuong 1
TONG QUAN 10

1.10. UML duoc hd tro boi cic cong ty, cong cu phat trién phan mém

Nhiéu nha phat trién cong cu, tham gia hay khong tham gia vao UML
Partner Consortium hé tro UML nhim muc dich thic ddy viéc st dung UML
trong to chirc. Nhén thdy dugc 1oi ich cia UML, cic nha phat trién da xay dung
cac cong cu hd trg UML dé dé& dang nim bét va xt 1y cac tri thic cho muc dich
cua minh.

1.10.1. UML I3 mét chudn cong nghiép

UML khong 1a mdt ngén ngit doc quyen mang tinh chat khép kin ma hoan
toan c6 kha ning mé& rong. UML cb thé duoc diéu chinh nhim déap tmg
yéu cau riéng ctia mét t chirc phat trién phan meém.

1.10.2. Cac loi ich cua UML

C6 thé md hinh hda nhiéu loai hé thdng, c6 thé dung trong nhing pha
khac nhau ctia qui trinh phat trién phan mém.

UML Ia sy thong nhét cc khai niém mo hinh hoa nén tang clia nhitng nha
nghién ctru va phat trién cong nghé huéng dbi tuong. UML cung cdp mdt so tinh
nang sau
_ Day di ngit nghia va ky hiéu dé giai quyét truc tiép va kinh t& cac van dé hién
tai trong mo hinh hoa.
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_ Pay d ngit nghia d€ giai quyét mot s6 kho khin tuong lai trong mo hinh hoéa
dic biét lién quan dén cong nghé component, x&t 1§ phan tan, framework va
executability.

_ Co ché md rong metamodel cho md hinh hoa cac tmg dung dic biét. Co ché
nay cling khién cho cac hudng tiép can mo hinh hoa tuong lai c6 thé phat trién
dua trén nén tang UML.

_ Pay dd ngir nghia dé dé dang chuyén d6i mo hinh giita cac cong cu hd trg
phén tich thiét ké khac nhau ciing nhu dinh rd giao tiép véi cac repository dé luu
trit va chia x& cac thanh phan mo hinh.

Chuong 1
TONG QUAN 11

1.11. DPéi véi nguoi sw dung UML

Cung cip mét ngdén ngit mo hinh hoa tryc quan mang tinh dién dat cao dé
phat trién va trao ddi giita cac md hinh. M6t ngdn ngit mo hinh héa ndi chung
duoe ciu tric dya trén cac thanh ph?m co ban nhit & mic meta-meta. Néu ciu
tric nay thay doi theo mot tip cac khai niém mo hinh héa khac nhau theo cac
phuong phap khac nhau thi viéc chuyén doi gitta cic mé hinh s& khong tranh
khoi mat mat thong tin. D& khic phuc vin dé nay, UML da tap hop cac khai
niém mo hinh hoa cdt 16i (core modeling concepts) dugc st dung trong nhiéu
phuong phap va cong cu md hinh héa khac nhau. Cac khai niém nay c6 thé hd
trg cho pham vi 16n cac tng dung. Ngoai ra, cac khai niém mo hinh hoéa & mic
thap hon va cu thé hon cho viéc giao tiép ciing duoc dinh nghia cho nguoi st
dung dé mo hinh hoa mét hé théng cu thé.

I.11.1. UML cung cap co ché mé réng va dic biét héa dé mé réng cic khai
niém cot 16i.

Dua trén nhitng khai niém da dugc dinh nghia nay, OMG mong do¢i &
UML kha ning bién doi d€ dap tmg cic yéu cau méi ctia nhimg pham vi tmg
dung dic biét. Cac nha phat trién UML khong mudn rang mdi khi c6 thay ddi thi
cac khai niém cdt 16i phai duogc dinh nghia lai. Vi vay, ho tin rﬁng viéc dua ra co
ché mé rong cho UML s hd tro nhimg xu huéng phat trién méi. Nguoi st dung
cb thé khai thac cac tinh ning sau cia UML
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_ Xay dyng mo hinh bang cach st dung nhimg thanh phan co ban da dugc dinh
nghia khong st dung co ché mé rong cho hau hét cac img dung thong thuong.

_ Thém cac khéi niém va ky hiéu méi cho nhimg vuéng mic khéng giai quyét
duoc voi cac khai niém co ban.

_ bac biét hoa cac khai niém, ky hi¢u va rang budc cho mot pham vi tmg dung
(application domain) cu thé.

Chuong 1
TONG QUAN 12

1.12. UML day manh ti sw dung trong nén cong nghé ph?ln meém.

Tai st dung 13 mot trong nhimg vin d& duoc quan tim hang dau trong
cong nghe phan mém. Nguyén tic cla tai st dung la dua trén cac thanh phan
hién c6 da duoc kiém chimg vé chit luong va chi xdy dung cac thanh phan méi
khi thuc su can thiét. Didu nay khéng nhitng gitp duong dau véi mic do phic
tap ngay cang cao cla tmg dung ma con giam chi phi, giam thoi gian phat trién
va ting kha ning canh tranh clia nha phat trién phan mém. UML cho phép tai st
dung hiéu qua cac thanh phan ctia mot hé thdng vi duoc xdy dung trén nén tang
huéng déi tuong. Ngoai ra, UML con hd tro cac khai niém phat trién phan mém
mitc cao nhu collabarations, frameworks, patterns va components. Ngir nghia
clia chiing duoc dinh nghia rat 1o rang va diéu nay gitp dat duoc nhiimg gia tri
thuc su diy da ciia hudng ddi tuong va tai sir dung.
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Chuong 1
TONG QUAN 13

2

1.13. So sanh véi cac phuong phap khac

UML khéng hoan toan tach biét khoi ba phuong phap co ban la Booch,
OMT(Object Modeling Technique), OOSE (Object-Oriented Software
Engineering) ma né tong hop nhimg tinh hoa ctia ca ba phuong phap trén. Vi
vy néu trudc diy ban timg la ngudi st dung cac phuong phap Booch, OMT,
OOSE thi nhiimg kién thirc, kinh nghiém, cic cong cu van con cb gia tri sir dung.
UML c6 thé mo ta hé théng mot cach 16 rang va théng nhét hon so véi cac
phuong phap Booch, OMT, OOSE va cic ngdn ngit khac. Dieu nay ¢ nghia
ring viéc chuyén qua ding UML s& mang dén cho nguoi st dung mot gia tri
nhét dinh nio dd, béi vi nd cho phép ban 1ap md hinh moi cong viéc trong dy an,
diéu ma trudc day chua ¢ ngdn ngir nao 1am dugc.

Nhimg nguoi trude day da timg dung cac phuong thitc va cac ngoén ngir
md hinh hoa khac s& c6 duogc 1oi ich khi chuyén qua st dung ngon ngit UML, n6
gitip cho ho loai b nhitng khac biét khong can thiét vé ngit nghia va ky thuét
thuong xay ra & hau hét nhimg ngén ngit, nhimg phuong phap da dé cap & trén.
UML c6 hé théng ky hiéu rit rd rang, mang tinh thong nhét cao, dugc hd trg bdi
nhiu cong cu phat trién phan mém. Pong thoi, trén mot cong cu cd hd trg
UML, ngudi ding ¢ thé chuyén d6i cac md hinh hién tai ciia ho sang UML ma
khong so mit di thong tin nio.

Déi voi nhimg nguoi da biét dén mot phuong phap hudng ddi tuong trude
d6, sé ¢ thé hoc UML trong mot thoi gian kha nga“in d€ cb thé dat duoc mot
trinh do twong tmg so véi phuong phap ma ho da biét trude day.
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Chuong 1
TONG QUAN 14

2

UML 12 sy hop nhit cta cac phuong phap hudng ddi tuong, vi vy nd
ciing ké thira mot s6 khai niém tir cic phuong phéap nay, vi du nhu :
_ Luoc do Use-ase twong tw nhu trong phuong phap OOSE.
_ Luoc d6 16p duoc két hop tir OMT va Booch va hau hét nhimg phuong phap
hudéng dbi tuong khac.
_ Co ché mé& rong (extension mechanism) duogc dinh nghia trén nhidu loai luwoc
d6 va hd tro cho nhiéu loai md hinh cia UML d&€ tao ra cac thanh phan da dang
mang dic diém riéng biét cia hé théng nham muc dich hd tro cac goc do mod
hinh héa khac nhau. Nhiéu khai niém méi duoc bd sung lién quan dén co ché
m& rong trudc diy chua timg duoc mo ta trong cac cac ngdn ngt md hinh hoa
cht yéu khac bao gdm cac khudn miu (stereotypes), cac rang budc (constraints)
va gia tri dinh kem (tagged Values).
_ Luoc dd State-ehart co ban dua trén luoc do cung loai cua David Harel véi
mot it thay d6i nhd. Luge do hoat dong ciing dua trén phan 16n cac ngir nghia co
ban dung dé dinh nghia State-ehart cia UML va tuong tu nhu luge dd ludng
cong viec (workflow diagram) trong nhiéu phuong phap khac.
_ Luoc dd tuan tu duoc tim thiy trong nhiéu phuong phap huéng dbi tuong dudi
nhiéu tén goi khac nhau (interaction, message trace hodc event trace).
_ Luoc do cong tac (collaboration diagram) duoc sta doi lai tir lugce dd ddi tuong
(object diagram) ctia Booch va luogc do tuong tac d6i tuong (object interaction)
cua Fusion.
_ Luoc dd thuc thi (Implementation diagram) hay con goi 1a luge do thanh phan
va trién khai bit nguon tir phuong phap ctia Booch. Tuy nhién, ching gid day
mang tinh chat huéng thanh phan (componentcentered) va lién két v6i nhau tot
hon nhiéu so véi trude.
_ Stereotypes 1a mot trong ba co ché mé rong ngir nghia cia cac thanh phan
UML sén c6. Cac stereotype cho phép bién d6i UML theo hudng mé rong nghia
12 tao ra cac thanh phan mang ngit nghia méi dic trung riéng cta hé thong ma
van gitr nguyén cac thanh phan da dinh nghia.
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_ Ngon ngit m ta rang budc Object Constraint Language dugc UML sir dung dé
ddc ta ngit nghia va dugc xem la ngén nglr mo ta trong qua trinh mo6 hinh hoa.

OCL c6 nguon gdc tir phuong phap Syntropy va chiu anh hudng bdi mot sb
ngdn ngit ciing loai trong cac phap khac nhu Catalysis nhung dugc chuén hoa va
m& rong hon.

Chuong 1
TONG QUAN 15

o

1.15. Lich sw phat trién

UML duoc phét trién bdi hang Rational va nhimg ddi tac. Puoc bit dau
phat trién vao thang 10 nim 1994, khi Grady Booch va Jim Rumbaugh bt dau
cong viéc hop nhat hai phuong phap Booch va OMT.

Hinh 14 Lich st phat trién ciia UML

Chuong 1

TONG QUAN 16

o

Ban phac thao cua phién ban 0.8 dugc dwa ra vao thang 10 nam 1995 voi
tén ban dau 1a Unified Method. Vao mua thu nim 1995, Ivar Jacobson cung
cong ty cua Oong da quyét dinh phéi hop v6i hang Rational, bang nd luc két hop
thém phuong phap OOSE, dé tiép tuc phat trién Unified Method.

Véi nhitng nd luc ctia Booch, Rumbaugh, va Jacobson da dua ra phién
ban 0.9 va 0.91 vao thang 6 va thang 10 nim 1996 v&i tén 12 UML. Trong sudt
nim 1996, nhém tac gia cia UML dd nhan duoc rat nhidu sy phan hoi tir phia
ngudi stt dung va cac chuyén gia trong linh vuc, ho dic két va bd sung tir nhitng
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¥ kién nay, nhung ro rang can phai ¢ su quan tim nhiéu hon nita tir phia ngudi
str dung. Tir ddy UML duoc su quan tdm nhiéu hon tir cac 6 chitc, cac cong ty
phan mém I6m, va v6i su cong tac cla nhimg cong ty hang dau nhu Digital
Equipment, HP, IBM, Microsoft, Oracle... phién ban UML 1.0 tr¢ thanh mot
ngon ngit md hinh hoéa duoc dinh nghia tét hon, 16 rang, dé hi€u, manh hon va
c0 kha nang tmg dung rong rai.

Phién ban UML 1.1 la sy phat trién vé mit ngit nghia ctia phién ban 1.0
dong thoi ciing tich hop thém nhimg dong gdp ctia nhiing nha cong tac mdi.
UML lan dau tién dugc dé trinh 1én t6 chitc OMG vao thang 1/1997 va lan cudi
vao thang 9/1997 trudc khi duge dua vao danh sach nhimg ky thuat duoc thua
nhan cia OMG vao thang 11/1997. K& tir day OMG chiju trach nhiém cho sy
phat trién cia UML trong tuong lai. Sau khi dugc thira nhan vao thang 11/1997,
OMG chiu trach nhiém kiém tra va phan hoi nhig kién nghi tir phia cac ddi tac
str dung, dong thoi t6 chitx OMG ciing chiu trach nhiém xi 1y cac 18i ky thuét,
nhimg diém bt tuong dong, nhimg diém con mo ho va nhimg thiéu sot nhd ma
khong can phai st d6i nhieu so véi ban thao ban dau. K& tir ddy UML dugc dua
vao st dung rong rai va dugc cai tién khong ngimg, phién ban UML 1.3 alpha
duge gidi thiéu vao thang 3/1999 va sau d6 phién ban UML 1.3 chinh thirc duge
gi6i thidu vao thanh 6/1999. Va phan kién thixc 1y thuyét vé UML ma ching em
trinh bay trong bao cao nay dua trén phién ban méi nhét hién nay 12 UML 1.3.

Chuong 1
TONG QUAN 17

2

1.17. Kién tric téng quan cua UML

1.17.1. Kién tric cta UML

UML dugc dinh nghia trén mot co cAu quan niém st dung cho viéc mo
hinh héa, bao gom bdn mic trim tuong sau
_ Lép meta-metamodel bao gdm cac thanh phan co ban nhat.
_ Lép metamodel gom tat ca nhitg thanh phan tao nén UML bao gom ci cac
khai niém trong cic mé hinh huéng ddi tuong va thanh phan.

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 38

_ L6p model bao gdbm cac mé hinh UML. Pay 1a 16p dung cho viéc md hinh hoa
cac bai toan, cac hé théng va giai phap.

_ L6p user model bao gdm cac thanh phan minh hoa cho UML model.

Hinh 1-5 Kién triic tdng quan cia UML

Chuong 1
TONG QUAN 18

2

1.18. Cac mo hinh

Cac md hinh — xét vé tinh — nim bit mét sb diic diém va hanh vi cda hé
théng —xét vé dong — nim bit nhing dic diém ctia hé théng, vé co ban ching
luu trit cac tri thic vé mit ngir nghia.

1.18.1. Ciu triic View

Chiing ta khong thé mo hinh hda mot hé thdng phitc tap chi biang mot mod
hinh hay mot lugc do, hé théng phai dugc phan tich dudi nhimg gbc do khac
nhau : cac yéu cau chiic ning, phi chirc ning, cach to chic hé thong... Vi vay dé
6 thé mo hinh hda hé théng mot cach chi tiét, UML dua ra dinh nghia vée ciu
tric View, mdi View (thé hién) 1a mot thé hién ctia hé thong dwoc mé hinh hoa,
mdi View c6 thé bao gdm nhiéu loai luoc do khac nhau. UML cung cép cu tric
View theo viéc mo hinh nhimg bai toan va nhimg giai phap, bao gdm
Hinh 1-6 Céu tric Viiew trong UML
_ User model View — hay con goi 1a Use Case View hodc Scenario View — thé
hién cac vin dé va cac giai phap lién quan dén chic ning tong quat cta hé
théng.

_ Structural model View —hay con goi 1a Static hoiic Logical View —thé hién cac
van dé lién quan dén cu tric thiét k& cta hé théng.

_ Behavioral model View — hay con goi la Dynamic, Process, Concurrent, hoac
Collaboration View — thé hién cac van dé lién quan dén viéc xit 1y giao tiép va
dong bo trong hé thong.

_ Implementation model View —hay con goi 12 Component View — thé hién cac
van dé lién quan dén viéc t8 chic cac thanh phan trong hé thdng.

_ Environment model View — hay con goi 1a Deployment View — thé hién cac
van dé lién quan dén viéc trién khai hé thong.
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_ Vamdt sé model View khac ¢ thé duoc dinh nghia va st dung khi can thiét.

Chuong 1
TONG QUAN 19

2

1.19. Nhiing lugc do
Hinh 17 Nhimg lugc do trong UML

Chuong 1
TONG QUAN 20

o

Céc luge dd miéu ta céc tri thic vé mit ct phap, dugce t6 chitc xung quanh
ciu triic View :
_ User model View

+ Luoc dd Use Case (Use case diagram) — mo ta cac chirc nang cua hé
thong.
_ Structural model View

+ Luoc d6 16p (Class Diagram) — md ta ciu tric tinh ctia hé théng, thé
hién cac phan hé thong xt Iy duoc.

+ Luoc do dbi tuong (Object Diagram) — md t ciu tric tinh ctia hé thng
tai mot thoi diém xac dinh, nd o thé duoc xem
nhur mot thé hién cta luoc do 16p.
_ Behavioral model View

+ Luoc do tuan tu (Sepuence Diagram) — mo ta sy tuong tac giita cac
thanh phan trong hé thdng tuan ty theo thoi gian.

+ Luoc do cong tac (Collaboration Diagram) — mo ta su tuong tac cua cac
thanh phan theo thdi gian va ca khong gian.

+ Luoc do trang thai (State Diagram) — moé ta trang thai va su hoi dap gitra
cac thanh phan trong hé thdng, bo sung cho
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luge do 16p.

+ Luoc do hoat dong (Activity Diagram) — mo ta hoat dong ctia cac thanh
phan trong hé thong.
_ Implementation model View

+ Luoc do6 thanh phan (Component Diagram) — mé ta o chiic clia cac
thanh phan thuc thi trong hé thdng.
_ Environment model View

+ Luoc do trién khai (Deployment Diagram) — md ta cAu hinh clia cac
thanh phan méi trudng ma sy xép dit clia cc thanh phan hé thong thuc thi trén
do.

Chuong 1
TONG QUAN 21

o

Va mot sb luge do khac o thé duoc dinh nghia va str dung khi can thiét.
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Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 22

2.1. Giéi thigu

UML bao gom UML metamodel va UML model. UML metamodel gitr
chirc ning dinh nghia cac thanh 6 va ci phap UML. UML model mé ta ky hiéu
cac thanh t6 va cac luoc dd dua tren UML metamodel.

UML metamodel bao gom cac thanh t6 va mét sd quy tic vé ci phap.
Ngoai viéc thanh t6 UML mang mdt ¥ nghia xac dinh, ci phap UML con mo ta
cach lien két nhimg thanh 5 ndo véi nhau d€ tao ra § nghia gi. O goc do mod
hinh héa, cac thanh t6 UML c thé phan chia 1am ba loai 1a cac thanh t6 mo hinh
hoda tinh, cac thanh t6 mo hinh héa tuong tac va cac thanh td quan hé co chikc
ning lién két giita hai thanh td trén véi nhau. UML metamodel giit vai trd hudng
din nguoi st dung UML vé ci phap trong md hinh hoa. Ngoai ra, UML
metamodel con dugc st dung bdi cac nha phat trién CASE tool d€ md hinh hoéa
dit lieu cho mot CASE tool hd trg UML. M6 hinh dit liéu nay st dung lai dinh
nghia thanh t6 UML d€ thiét ké cac 16p co ban va bd sung thém cac 16p méi tiy
theo chiic ning CASE tool cung cip cho ngudi st dung. UML model 1a biéu
dién ky hiéu cta cac thanh t&6 UML dong thoi cung cip cho ngudi st dung cac
luge @6 UML cy thé dé mé hinh héa ciing nhu Iam ngdn ngir giao tiép gitta cac
thanh vién ctia nhom trong qué trinh phat trién phan mém. Néi cach khac, cac
luge dd trong UML model 1a thé hién clia cac ch phap tuong {mg trong UML
metamodel. UML metamodel duoc chia thanh nhiéu gbi thanh phan (package)
dua trén y nghia clia ¢t phap dugc md ta. Mdi goi dinh nghia cac thanh 5 khac
nhau va mé t3 mot nhom cb phap dua trén cac thanh t nay. Trong mdi goi lai co
thé bao gém cac gdi con. Viéc phan chia nay gitp cho dinh nghia cia UML
metamodel rd rang hon, chi quan tim dén cac thanh td trong gbi va loai bd cac
thanh t6 khong can thiét vuot ra khoi pham vi ngit nghia can mé ta cta goi. Goi
duoc biéu dién nhu sau
Hinh 24 Ky hiéu package
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Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 23

2.2 Tong quan vé cac loai quan hé giiia cac thanh t6

Trong qua trinh dinh nghia thanh t6 cin phai mo ta cac méi lién hé giita
thanh t6 nay voi cac thanh t6 khac nén UML st dung mot tip hop cac quan hé.
MB&i quan hé c6 mdt ¥ nghia xac dinh. Cac quan hé nay bao gom quan hé tong
quat hoa (generalization), quan h¢ két hop (association), quan hé phu thudc
(dependency).

Mbi thanh t6 déu cb ngit nghia riéng. D& biéu dién thanh t5 va quan hé
gitta cac thanh t6, UML stx dung cac ky hiéu riéng. Mot thanh t6 co ky hi¢u nhu
sau
Tén thanh t6
Cac thudc tinh
Hinh 2-2 Ky hiéu thanh t4

Phan sau trinh bay so lugc cac loai quan hé. Chi tiét vé céac loai quan h¢
gifta cac thanh t6 duoc trinh bay trong chuong 3 phan 3.5.2.4.3.
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Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 24

2.3. Quan hé tong quat héa (generalization)

Generalization I quan hé giita mot thanh t6 tdng quat hon va mot thanh t6
dic biét hon. Thanh t6 dic biét hon chita day di cac dic diém cta thanh t5 tong
quat hon va ngoai ra con c6 nhimg thong tin riéng. Quan hé tong quat hda co ky
hiéu nhu sau:

Thanh t6 B

Thanh t6 A

Hinh 2-3 Vi du vé quan hé tong quat hda

2.3.1. Quan hé két hop (association)

Quan hé két hop thé hién lién hé vé mit ngit nghia giita hai thanh t5. Nghia la
thanh t5 nay c6 st dung hay nhin biét cic théng tin cia thanh t5 kia.
Association c6 thé bao gom hai loai con la quan hé ngit nghia thong thuong
(association)va quan hé toan thé — bod phan (aggregation). Quan hé ngit nghia
théng thuong Hoc phan mé Sinh vién

0.*

dang ky

0.*

multiplicity association (quan hé két hop) Mot sinh vién dang ky nhiéu hoc ph?m
mé. Mot hoc phan md ¢6 thé duoc ding ky bdi nhiéu sinh vién.

Hinh 24 Vi du vé quan hé két hop (associiatiion)
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 25

2.5. Quan hé¢ phu thudc (dependency)

Dpendency thé hién su phu thudc chitrc ning cta mot hay nhiéu thanh t6
nhan vao mot hay nhiéu thanh t5 cho. Dependency kém chi tiét vé mirc do ngit
nghia hon quan hé két hop va thuong st dung d€ mé ta sy phu thudc 1an nhau
gilta cac goi.

Tén goi nhan

Tén go6i cho

Dependency Dependency mo ta phu thudc gitta gdi nhan vao goi cho.
Hinh 2-6 Vi du ctia quan hé¢ phu thudc (Dependency)

Quan hé toan thé — bd phan: thanh t5 nay chéra thanh t6 kia theo
nghia vat 1y.

Slider

Header

Panel

Window 2 1

+ScrollBar 1 1 +WindowTittle 1 1

+WindowClient

quan h¢ toan thé-bo phan (aggregation) t€n tham chiéu (name)
Hinh 2-5 Vi du vé quan hé toan thé-bd phin (aggregatiion)
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 26

2.6. Tong quan vé cac thanh t6 va cu triic UML metamodel

2.6.1. Phan loai thanh t6 trong UML metamodel

O gbc do dinh nghia, cac thanh t§ trong UML ¢ thé duoc chia lam hai
loai 1a thanh t6 triu tuong va thanh t6 cu thé. Cac thanh t6 trimu tuong c6 tinh
tong quat cao giit chitc ning tham gia vao dinh nghia cac thanh t6 khac. Cac
thanh 5 cu thé thudong c6 quan hé tong quat hda qua nhiéu tang véi cac thanh o
triru tuong, ngoai ra con ¢ cac quan hé két hop (association) véi cac thanh t6
khac. Chi cac thanh 6 cu thé méi ¢d ky hiéu trong UML model va dugc str dung
trong mo hinh hoa.

2.6.2. Ciu triic UML metamodel

UML metamodel bao gom ba gbi (package) chinh nhu sau
Hinh 2-7 Cac package chinh cia UML

Goi nén tang (Foundation) 1a géi bao gom phan 16n cac thanh 5 triw
tuong va mot sd thanh t6 cu thé mang tinh chat cdt 16i. Cac thanh t6 trong goi
nay duoc st dung bdi hai gbi thanh t6 hanh vi (BehavioralElements) va quan tri
mo hinh (ModelManagement).

BehavioralElements 1a goi dinh nghia cac thanh t6 st dung cho viéc mb ta
qua trinh van dong clia mot thanh td hay twong tac giita cac thanh t6 trong thé
gioi thyc.

Model Management 14 goi dinh nghia cac thanh t5 cho viéc quan 1y mo
hinh cta nguoi st dung.
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 27

2.7. Package Foundation (g6i nén tang)

Foundation dinh nghia nhimg thanh t6 UML co ban. Foundation bao g?)m
ba gbi con 1a gbi cdt 161 (Core), gbi cac kidu dit lidu (Data Types) va gdi co ché
mo rong (Extension Mechanism).

Hinh 2-8 Géi nén tang cta UML metamodell

Core dinh nghia nhimg thanh t5 c6t 16i bao gom ci cac thanh td quan hé
va da s6 12 & mic triu tuong.

Extension Mechanism dinh nghia co ché mé rong cho cac thanh t6 UML
d€ bo sung cac thanh tb moéi.

Data Types dinh nghia cic kiéu dit litu duoc st dung trong UML
metamodel. Cac thudc tinh clia cac thanh td trong UML meatamodel c6 kiéu dit
lieu thudc vé Data Types.

2.7.1. Package Core (g6i cot 161)

Core bao gom cac thanh t ¢t 181 va duoc mé ta bdi ndm md hinh 1a sudon
(Backbone), quan h¢ (Relationships), phu thudc (Dependencies), Classifiers va
b6 sung (Auxiliary Elements).

Core gidi thidu ¢t phap cho md hinh hoa tinh, khéng quan tim dén qua
trinh van dong va tuong tac giita cac dbi tuong trong thé gidi thuc.
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2.8. M6 hinh Backbone (suon)

Backbone chii yéu dinh nghia thanh t§ Classifier. Classifier Ia thanh t6
triu tuong dong vai tro tdng quat hda truc tiép clia phan 16n cac thanh td cu thé
khéac. Ngoai ra, cac thanh t6 cu thé co ban cia UML duoc dinh nghia trong Core
bao gé)m thudc tinh (attribute), phuwong thic (operation) va cach thuc hién
phuong thicc (method), tham ) (parameter) va rang budc (constraint).

D& phuc vu cho qué trinh dinh nghia Classifier, UML dua ra cac thanh t6
triru twong co vai tro 1a tong quat hoa (truc tiép hay gian tiép) clia Classifier. Cac
thanh td nay c6 quan hé véi nhau va c6 quan hé véi Classifier duge mo ta trong
md hinh Backbone bao gom:

_ Element (thanh t5) : Element 12 mot thanh 6 triru twong & mirc cao nhét, téng
quét nhét trong cac thanh t6 UML.

_ ModelElement (thanh t5 md hinh) : ModelElement 12 thanh t6 duoc dinh danh
trong mo hinh va 1a tdng quat hoa cap cao nhét thix hai cho cac thanh t6 khac sau
Element. ModelElement 1a thanh t6 duoc xac dinh qua tén (name).

_ Namespace (khong gian cac thanh t6 tham chiéu theo tén): Namespace 1a tip
hop cac thanh t6 ModelElement v&i diéu kién dinh danh cia mot ModelElement
trong mot Namespace la duy nhét.

_ ElementOwnership: ElementOwnership dinh nghia tam vuc (visibility) cua
moét thanh t5 chita trong khéng gian cac thanh t5 (Namspace).
ElementOwnership quy dinh tam vuc cua mot thanh t6 duoc gidi han trong
Namespace (chi c6 thé dugc tham chiéu bdi cac thanh td trong Namespace) hay
vuot khdi Namespace (co thé dugc tham chidu bdi cac thanh t6 ngoai
Namespace).
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_ GeneralizableElement (thanh t& c6 thé tong quat hdéa hay dic biét hoda):
GeneralizableElement 12 cac thanh t5 ¢6 thé tham gia vao quan hé tdng quat hda
hay dic biét hda. Do d6 mot GeneralizableElement cb thé la tong quat hoa hay
dac biét hoa cua mot GeneralizableElement khac.

_ Feature (dic tinh) : md t cac dic tinh ctia mot Classifier cht yéu la tam vuc
(visibility) ctia diic tinh. Tam vuc nay xac dinh mot dic tinh ctia Classifier c6 thé
duoc tham chidu bdi cac Classifier khac hay chi duoc st dung bdi chinh
Classifier chtra dic tinh do.

StructuralFeature (dic tinh chu tric) : dugc thia ké tir Fearture,
StructuralFeature md ta diic tinh vé mit ciu tric cia mot Classifier, mo ta cu
trdc nay c6 thé thay d6i hay cb dinh qua thudc tinh changeability cia
StructuralFeature. StructualFeature c6 mot dic biét hoa la thudc tinh (Attribute).
_ BehavioralFeature (dic tinh hanh vi) Puoc ké thira tir Feature va biéu dién cac
dic tinh vé mit hanh vi cia mot Classifier dong thoi mo ta dic tinh hanh vi nay
¢ anh hudng 1én trang thai cta Classifier hay khong qua thudc tinh isQuery.
BehavioralFeature gom hai diic biét hoa 1a phuong thic (Operation) va Method.
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Classifier ¢6 kha ning chita cac thanh td khac. Cac thanh 6 nay c6 dinh
danh duy nhét trong Classifier va c6 tm vuc cho cac thanh to bén ngoai tham
chiéu dén qua thudc tinh visibility trong La dic biéc hoa cla thanh td triu twong
ModelElement, Classifier chiu 4nh hudng bdi cac rang budc gin véi Classifier.
La dic biét hoa ctia GeneralizableElement, Classifier ¢6 thé tham gia vao quan
hé tong quat hoa. GeneralizableElement 12 thanh t6 ¢ thé tham gia vio quan hé
tong quat hoa duoc mo ta rd rang hon trong mo hinh Relationships. Classifier
bao gém cac dic diém cAu tric va hanh vi, cu thé 1a thudc tinh (Attribute),
phuong thitc (Operation) va Method. Ngoai ra, M6 hinh Backbone con dinh
nghia cac thanh t5 cu thé déng vai trd quan trong bac nhét la thudc tinh
(Attribute), phuwong thitc (Operation), mé ta phuong thic (Method), tham sO
(Parameter) va rang budc (Constraint).

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 31

_ Attribute (thudc tinh) : Attribute mo ta cac gia tri ma mot Classifier c¢6 thé st
dung d& thé hién trang thai. Attribute ¢ cac thudc tinh chinh la tén (name), gia
tri khdi dau (initial value).

_ Operation (phuong thiic) : Operation 1a phuong thirc ¢6 thé duoc yéu cau tir
mdt Classifier chira Operation dé tac dong 1én Classifier nay. Operation c6 quan
he két hop (association) véi tham 50 (parameter) nghia la Operation st dung mot
tap tham $6 d& khéi dau cho viéc thi hanh. Mot Operation cO thé duoc ké thira tir
cac Operation khac.
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_ Method (mé ta phuong thitc) : Method c6 quan hé két hop véi phuong thirc
(Operation) md ta cu thé cach thitc thuc hién mot phuong thic bao gdbm cac quy

trinh va cac thuat toan. Method c6 tac dong dén két qua clia phuong thirc.

_ Parameter (tham sd) : Parameter 12 tham s6 ¢ thé thay déi, g0i va nhan. Mot
Parameter c6 thé bao gdm tén, kiéu dir litu va quan hé véi cac thanh t6 khac
giao tiép voi nd. Parameter duoc st dung trong md ta phuong thic (Operation),
mau (Templates)...

_ Constraint (rang budc) : Constraint la cac diéu kién vé mit nglt nghia hay cac
giéi han cho mét thanh t6, co thé dién ta & dang vin ban hay mét biéu thic logic
clia mot ngdn ngir mo ta rang budc. Ngoai viée dinh nghia thanh t5 rang budc
Constraint, UML con dinh nghia mdt ngoén ngir cho md ta rang budc la ngén ngir
rang budc dbi tuong (Object Constraint Language). Giita cac Classifier cd quan
hé tong quat hoa. Do Classifier 12 thanh 5 triru tuong nén tit ca cac thanh td
thira ké Classifier déu c6 tinh chit nay.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
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2.12. M6 hinh Relationships (cac quan hé)

M5 hinh Relationships dinh nghia cac quan hé gitta cac thanh t6 UML bao
g6m hai loai quan hé co ban 14 quan hé tng quat hoa (generalization), quan hé
két hop (association).

Quan hé téng quat hoa (generalization) la sy lién h¢ gitra hai thanh td dic biet
hon va téng quat hon. Dinh nghia quan hé két hop (Association) va Classifier
tham gia vao mdi két hop (Ass ociationEnd).

Hinh 2-10 M0 hinh Rellatiionshiips

2.12.1. Quan hé tong quat héa (generalization)

Mot quan hé tong quat hoa duge dinh nghia 1a su lién hé giita hai thanh t6.
Thanh t6 dic biét hon goi Ia thanh t con (child) va thanh td tdng quat hon la
thanh t6 cha (parent). Thanh t5 con tham gia vao quan hé tong quat hda. Thanh
t6 cha tham gia vao quan hé tong quat hoa.

Hinh 2-11 Dinh nghia quan hé tong quat hoa trong md hinh Re/lationsh ips
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2.13. Quan hé¢ két hop (Association)

Quan hé két hop mé ta nhiéu Classifier tham gia vao nhieu mdi két hop
(AssociationEnd). Association thuong gip 1a quan hé két hop c6 hai mdi két hop
(AssociationEnd). M6i mdi két hop gin véi mot Classifier. Quan hé két hop mo
ta su lién hé vé ngit nghia giita cac Classifier. Mot quan hé két hop c6 tdi thidu
hai mbi két hop (AssociationEnd). M6i mdi két hop c6 lien hé v&i mot thanh t6
Class ifier.

Hinh 2-2 Pinh nghia quan hé két hop trong md hinh Re'lat/ionships

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
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2.14. Lép két hop (AssociationClass)

Thira k& tir 16p va quan he két hop, 16p két hop vira c6 tinh chat ctia mot
16p vira ¢6 tinh chit cia mot quan hé két hop. Lop hét hop ndi mot tap cac
classifier voi nhau va c¢6 cac thudc tinh riéng dac trung cho quan hé gitra cac
classifier nay. Cong viéc ién luong Nhan su 1..* Cong ty 0..* Cong viec 1a mot
associationclass. Thudc tinh tién luong dic trung cho méi quan hé giita nhan sy
va cong ty.

Hinh 23 Vi du 16p két hop

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 52

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 35

2.15. M6 hinh Classifiers (cac dac biét hoa cua classifiers)

Mo hinh Classifiers mo ta cac dic biét hoa cta Classifier bao gdm cac
thanh t5 16p (Class), giao dién (Interface), kidu dir lidu (DataType), nat (Node)
va thanh phan (Component) Component bao gom nhiéu thanh ModelElement.
Do thanh t§ triru twong bac cao do Component ciing chita cac dic ho a cia
ModelElement bao gém thanh t§ dang quan tim 13 vhd Node bao nhiéu
Component. 12 cac nat xit Component 13 thanh déng gbi xir Iy va cip cac dich
Hinh 24 Cac 16p dic biét cua Cllassiifiiers

Chuong 2 )
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2.16. Class (lop)

Class 1a tap hop cac ddi twong ¢ clng cac thudc tinh, hanh dong va ngir
nghia. Mot Class co thé 1a triru tuong (abstract)nghia l1a khong co thé hién (ddi
tugng)nao dugc tao ra tryc tiép tir n6. Class 1a thanh td cu thé c6 biéu dién ky
hiéu trén UML model. La dic biét hoa cua Classifier, Class bao gém cac thudc
tinh (Attribute), phuong thitc (Operation) va Method. Gitta cac Class c¢6 quan hé
tong quat hoa, quan hé két hop.

K& toan vién
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Thu ky
Phong ban

Nhan vién

-T€n nhan vién

Lay thong tin nhan vién()

Cong viec thyc hién tryc thude

Nhan vién bao gom hai dic biét hoa 1a kiém toan vién va thu ky. Moi nhan vién
thye higén cac cong viéc va thuoc mot phong ban. tf;ng quat hoa (generalization)
quan hé két hop (association) thudc tinh phuong thirc

Hinh 2-5 Vi du vé 16p (Cllass) va quan hg giira cac 16p

Chuong 2 )
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2.17. Interface (giao dién)

Tterface 1a tip cac phuong thitc (operation) ctia mot Classifier. 6i Interface
cung cép mot dich vu cua Classifier bao gém mot nhom cac operation c6 quan
hé véi Interface d6. Mdi Classifier ¢6 thé cung cip nhiéu dich vu khac nhau qua
cac Interface khac nhau.

2.17.1. DataType (kiéu dir liéu)

DataType mé ta kiéu dir lidu clia nguodi st dung. UML khong dinh nghia
cac kiéu dit lieu cu thé. Viéc dinh nghia cac kiéu dir lidu clia ngudi st dung tiy
thudc vao moi truomg phat trién phan mém nén thuong cac CASE tool dim nhén
chiic ning dinh nghia cac kiéu dir ligu nay.

2.17.2. Node (nut)

Node 13 thanh t5 dai dién cho mot tai nguyén vt 1y ¢c6 bd nhé va kha
nang xu 1y tinh toan. Cac node thuong dai dién cho cac may tinh va mo ta viéc
phan bd cac may tinh trén mang.
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2.38. Component (thanh phan)

Component 12 mét phan riéng biét & mic vat 1y cta hé thong.

Component dong goi cac phuong thic xr 1§ va cung cip tip cac dich vu
xr 1§ ndy qua mot tip giao dién (interface)khac nhau. Mbi giao dién bao gdm
nhiéu phuong thirc khac nhau dée phuc vu cho mét muc dich cu thé. Cac phuong
thitc c6 thé 1a cac doan ma thi hanh dugc, cac script hay lénh. Mot component
thuong cung cép nhiéu loai dich vu khac nhau lién quan dén mot ddi tuong cu
thé.

DBinding

DBindingCollection

DBindingCollectionEvents
MSBind 1a mdt component ndi mot control cia Window véi mot recordset.
MSBind cung cp nhiéu dich vy, trong d6 dich vu gin control vao recordset 1a
DBinding.

Giao dién (interface) component MSBind <<COM>
Hinh 2-16 Vi du vé thanh phan (component) va giao dién (iinterface)

2.38.1. M6 hinh Dependencies (cac quan hé phu thudc)

Dependency md ta s phu thudc chitc ning giita hai thanh phan cho va
thanh phan nhan. Thanh phan cho déng vai trd cung cip dich vu cho thanh phan
nhan. Dependency dinh nghia phy thudc giita hai thanh t6 ModelElement nén
hau nhu tat ca cac thanh t6 cu thé thira ké ModelElement déu c6 thé ¢ quan h¢
phu thudc.

Quan hé phu thudc co cac dic biét hoa la gffm (Binding), trtru twgng hoa
(Abstraction), str dung (Usage) va cho phép (Permisson). Quan hé phu thudc la
quan hé giita thanh t6 cho va thanh t5 nhan, cu thé 1a giita hai ModelEleme Cac
ddc biét hoa cua quan hé phu thudce
Hinh 2-7 M0 hinh Dependenciies (cac quan hé phu thudc)
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2.39. Binding (gin)

Binding dinh nghia quan hé gifta mot mau (Template) 12 thanh ph??ln cho
ctia Dependency véi mot thanh phan duoc tao tir Template d6 1a thanh phan
nhan ctia Dependency. Binding bao gom cac dbi s6 phit hop véi cac tham sb ctia
Template.

2.39.1. Abstraction (truu tuong hoa)

Abstraction md tA mbi lién he giita cac thanh t6 & cac mic trimu tuong hoa khac
nhau. Vi dy nhu chuyén mét khai niém & mic phan tich sang mic thiét ké bing
quan hé Abstraction.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 40

2.40. Usage (sw dung)

Usage la quan hé giita mot thanh t6 ModelElement c6 st dung phuong
thirc ctia mot thanh t6 ModelElement khac.
2.40.1. Permisson (cho phép)

Permisson cung cip quyén han cho mét thanh t5 ngoai khong gian cac
thanh t6 (Namespace) tham chiéu cac thanh t khac trong Namespace. Thanh t6
nhan 13 mot ModelElement thanh t6 cho bt budc 12 mot Namespace.

2.41.2. M6 hinh AuxiliaryElements (cic thanh t6 bo sung)
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Mot ModelElement c6 thé quan hé voi cac ModelElement khac qua viéc
str dung cac ModelElement khac 1am tham s6. Khi d6 ModelElement nay dugc
go i 1a mdt Template. Mot tham s6 mau (TemplateParameter) lién hé voi mét
ModelElement theo ¥ nghia la Template Parameter nay tham chiéu dén gia tri c6
ki€u 12 ModelElement. Thanh t5 biéu dién chira thong tin cho biéu dién truc qua
n cta mot thanh t& ModelElement.

Hinh 218 MJ hinh AuxiilliiaryEllements (cac thanh phan b sung)

Chuong 2 )
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2.41. TemplateParameter (tham s0 cho mau)

Tham s cho mau 1a tham s5 cho cac thanh t5 Template. Vi du nhu trong
mot moi trudng ngdn ngir 14p trinh hd trg Template, ta c6 thé xay dung 16p méi
bang cach cung cép cac 16p tham sé cho Template. TemplateParameter dinh
nghia quan hé gita mot thanh t6 ModelElement véi cac tham sb (cac tham sb
nay 1a cac thanh t6 ModelElement ). ModelElement 1a mot Template khi st
dung it nhit mot TemplateParameter.

Chuong 2 )
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2.42. PresentationElement (thanh t6 biéu dién truc quan)

PresentationElement moé ta théng tin cho viéc biu dién cac
ModelElement. UML khong dinh nghia cu thé cac thong tin nay ma dé cho céc
CASE tool tr do dinh nghia.
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2.42.1. Package Extension Mechanisms (g0i co ché mé rong)
Khai quat

Extension Mechanisms dinh nghia cach thic m& rong ngoén ngir UML
bang cach dua ra co ché bo sung cac thanh td v6i ngit nghia méi. Package nay
dinh nghia Stereotypes, Constraint (rang budc) va Tagged Value (thé gia tri) la
ba co ché mé rong ctia UML. UML cung cip co ché mé rong dé thém cac thanh
6 méi cho cac linh vuce dic biét ma UML chuan khong dinh nghia. Cac linh vyc
can cac khai niém méi c6 thé tu dinh nghia cac khai niém nay qua co ché mé&
rong UML. Viéc mé rong nay khong don gian 1a gin tén Stereotypes vao thanh
t6 va quy dinh ngit nghia méi do dbi khi con co cac rang budc ngit nghia trong
thé gi6i thuc. Do d6 céc stereotype thuong chita cac rang budc va cac gia tri thé.
Mgdi StereoType quy dinh loai thanh t& ModelElement ma stereotype nay ¢ thé
thc dong. Thanh t6 duoc tic dong nay Ia cac thanh td trong UML metamodel vi
du nhu Class, Association, Component... Khi gin stereotype vao cac thanh td
nay thi duoc thanh tb méi thira k& thanh t cii va co tén clia stereotype. Vi du
nhue Component cO cac stereotype la “document”,’executable”, table”. Cac
stereotype niy ban chit ciing I3 component nhung “document” 1a mot thanh
phan (component) chita cac suu lidu, “executable” 12 thanh phan chira cac dich
vu xtr 1§ con “table” chita cac bang trong mot co s& dir liéu.

Stereotype bao gdm rang budc (Constraint), cic thé gia tri (Tagged Value)
tac dong 1én ModelElement va cho két qua tuong tu nhu déc biét hoa. Loai thanh
td ma Stereotype cb thé ap dung dugc xac dinh qua thudc tinh baseClass, vi du
nhur Class, Association... ndi chung Ia tén cac thanh td trong UML
Hinh 2-49 M5 hinh co ché md rong

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
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2.43. Constraint (rang buoc)

La cac rang budc ngir nghia duoc gin véi mot thanh o can mé rong dé ap
dit cac dieu kién 1én thanh t6 nay va cb tac dung thay doi hay gi6i han ngir
nghia. Thanh t& mé rong phai thda man cac rang budc nay d€ dam bao sy chinh
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xac ve ngit nghia. Constraint cling c¢o thé dugc gin véi stereotypes dé tac dong
1én cac thanh t0 c6 quan h¢ vdi stereotypes nay.

La co ché phan loai mét thanh td theo quan hé két hop cla thanh t6 nay
véi cac stereotype. Mdi stereotype gin mot thanh td s& cho mot thanh té méi
thira ké thanh t5 cii ngoai ra cb thém cac théng riéng. Stereotype chinh 1a su
khac nhau vé ngit nghia clia hai thanh 53 cling cdu tric. Vi du nhu trong quy
trinh phat trién phan mém Rational Unified Process, cac stereotype cho thanh td
Class dugc dinh nghia thém trong do co stereotype “boundary”. Stereotype nay
12 mot Class dong vai trd giao ti€p véi cac twong tac bén ngoai hé théng. Muc
dich clia m& rong nay la phan loai cac Class theo chirc nang phuc vu cho qua
trinh phan tich.

Thiét k& giao dién ngudi sir dung: Giao dién ngudi st dung phan tich Class véi
stereotype 1a “boundary”. Class chuin ctia UML.
Hiinh 220 Vi du vé stereotype

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
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2.44. Tagged Value (the gia tri)

La cac thudc tinh dinh kém cho mét thanh t6 mé rong. Tagged Value c6
thé chita nhimg thong tin bat ky can thiét bd sung cho mét thanh t6 moi.
2.44.1. Cac kiéu dir liéu trong UML metamodel (Data Types)
Khai quat

DataTypes dinh nghia cic kiéu dit kiéu dung riéng trong UML metamodel
nghia 1 thudc tinh clia cac thanh 5 trong UML metamodel c6 cac kiéu dit lidu
trong Data Types. Data Types can thiét cho su tham khéo siu hon vé cac thudc
tinh va ¥ nghia mdi thudc tinh cia mot thanh t5 trong UML metamodel. Data
Types khong phai 1a kiéu dit lidu ctia nguoi str dung. Kiéu dir liéu ctia ngudi st
dung UML dugc dinh nghia bdi DataType la dic biét hoa cta Classifiers trong
Core. Data Types khong dinh nghia ct phap nao cho nguoi st dung.
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2.45. Céc kiéu dix liéu trong Data Types

—ActionExpression : bidu thitc cho két qua la su thi hanh mét Action.

— AggregationKind : kiu liét k& bao gom cac gia tri none, aggregate,
composite. Cac gia tri nay xac dinh loai Association.

— ArgListsExpression :biéu thirc tra vé mot danh sach cac dbi tugng (object).

— Boolean : kiéu liét ké bao gom hai gia tri false va true.

— BooleanExpression : biéu thitc logic tra vé kiéu Boolean.

— CallConcurrencyKind : kiu liet k& bao gém cac gia tri sequential, guarded,
concurrent.

— ChangeableKind : kidu liét ké quy dinh gia tri mot AttributeLink hay mot
LinkEnd c thé thay d6i bao gdm cac none, frozen va addOnly.

— Enumeration : dinh nghia kiéu liét ké.

—EnumerationLiteral : dinh nghia mét gia tri thuoc mot kidu liét ké.

— Expression : biéu thirc tra vé mot kidu thudc package DataType.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
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—Integer : ki€u nguyén.
—IterationExpression : chudi tra vé cau triic kiém soat 1iip.
—LocationReference : vi tri cho viéc chen mot use case vao mot use case khac.
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—Mapping : biéu thitc chuyén doi cac ModelElement.

—MappingExpression : biéu thirc tra vé kiéu Mapping.

—MessageDirectionKind : kiéu liét k& bao gom cac gia tri activation va return.
—Muliplicity : tip cac s6 nguyén khong am.

—MultiplicityRange : mién gia tri s6 nguyén khong am.

—Name : dinh danh cho mdt ModelElement.

—ObjectSetExpression : biéu thirc tra vé danh sach cac ddi tuong.
—OperationDirectionKind : kiéu liét k& quy dinh mdt Operation 1a duoc yéu cau
hay dugc cung cip bdi mot Classifier bao gdm cac gia tri provide va require.

— ParameterDirectionKind : kiéu liét k& bao gém cac gia tri in, inout, out va
return.

—Primitive : dinh nghia kiéu dit liéu don.

—ProcedureExpression : biéu thitc tra vé mot Procedure.
—ProgrammingLanguageType : kiéu dit lidu trong mét ngdn ngit 1ap trinh.

— PseudostateKind : kiéu liét k& bao gom cac gia trj initial, deepHistory,
shallowHistory, join, fork, branch, junction va final.

—ScopeKind : kiéu liét ké& bao gdm céc gia tri classifier va instance.

—String : chudi vin ban.

—Structure : kiéu dit liéu c6 chu tric.

—Time : kifu gio.

—TimeExpression : biéu thic kiéu Time.

—UnlimitedInteger : kiéu nguyén khong giéi han.

—Uninterpreted : kiéu khong xac dinh.

—VisibilityKind : kiéu liét ké bao gdm cac gia tri public, protected va private.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 47

2.47. Package Behavioural Elements (g6i thanh t6 hanh vi)

Behavioral Elements bao gdm cac thanh td cling véi cac cii phap cho md
hinh héa hanh vi vi twong tac. BehavioralElements bao gom nim gbi 1a
Common Behavior (hanh vi téng quat), Collaborations (m6 hinh cdng tac), Use
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Cases (md hinh chiic ning), State Machines (md hinh trang thai) va Activity
Graphs (m6 hinh hoat dong).
Hinh 221 Cac thanh t4 hanh vi

CommonBehavior dinh nghia cac thanh t6 hanh vi co ban.

Collaboration dinh nghia cac thanh td va ¢ phap cho luoc do

Collaboration va Sequence & UML model. Collaboration mo ta tuong tac
gitra cac thanh t6 dé thuc hién mot tac vu cu thé.

Use Cases bao gdm cac thanh t6 md hinh hoa chitc ning hé théng cho
timg loai ngudi sir dung. Use Cases giit vai tro dinh nghia cho Iugc d6 Use Case
& UML model.

StateMachine bao gdm cac khéi niém cho mé hinh héa qua trinh thay ddi
trang thai cuia mot thanh t6. StateMachine dinh nghia luoc dd StateChart trong
UML model.

Activity Graphs la dang dac biét cua StateMachine, dugc dinh nghia dua
trén StateMachine, mo ta qua trinh hoat dong ctia mot hay nhidu thanh to.
Activity Graphs dinh nghia lugc d6 Activity Graph trong UML model.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 48

2.48. Package Common Behavior (g6i hanh vi tong quat)

Common Behavior dinh nghia cac thanh t6 co ban cho mé hinh hda twong
tac. Common Behiavior duoc md ta biang cac mo hinh Signals(tin hiéu), Actions
(tac dong), Instances and Links (thé hién va lién két).

2.48.1. M6 hinh Signals (tin hiéu)

M5 hinh nay chii yéu dinh nghia thanh t5 Signal (tin hiéu). Tin hiéu duoc
tao ra tir mot hanh vi (BehavioralFeature) cta classifier nay va gui dén mot
thanh t6 nhan tin hiéu (Reception) cua mot classifier khac. Tin hiéu duoc tao ra
tap cac hanh vi cia mot Do thira ké tir (BehavioralElement 1 thanh hanh vi clia
mot classifier) Reception ciing la mdt thanh hanh vi cta classifier. dinh nghia
hanh vi x& 1§ tin ctia mot tin hidu duoc gt dén thanh t6 xt 1y tin hiéu ciia mot
Hinh 2-22 Mo hinh Siignall dinh nghia thanh t4 Siignall (tin higu)
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 49

2.49. Reception (thanh t6 nhan tin hiéu)

Reception Ia thanh t6 nhan tin hidu tir mot classifier va giir chitc ning md
ta cac tac dong (bang chudi vin ban) cta tin hiéu dén classifier nhan.
2.49.1. Signal (tin hiéu)

Signal la cic tac tuong tac khong dong bd giira cac classifier va 1a thanh
b doc lap voi cac classifier. Signal dugc tao ra do cac hanh vi
(BehvioralFeature) clia cac classifier nay va gti dén cac classifier khac. Do
BehavioralFeature 1a thanh t5 hanh vi triru twong nén tit ca cac thanh t6 hanh vi
thita ké BehavioralFeature nhu cac phuong thiic (operation) déu c6 thé tao va gt
cac signal.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 50

2.50. Exception (16i biét 1¢)

Thira ké signal, exception 12 tin hiéu duoc gt di khi c6 mot 16i trong qua
trinh thi hanh mot hanh vi.
2.50.1. M6 hinh Actions (tac dong)
Action dugc md ta bang mo hinh Actions ciia UML metamodel.
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Action 1a cac chi thi thi hanh c6 giy anh hudng dén trang thai ctia hé thong cac
déc biét hda cua mot tac dong (Action) ActionSequence la mot tac dong thic

bao gém cac tac dong con theo trinh ty xac dinh. Acti on bao g?)m mot tap d6i
s6.
Hinh 223 Mo hinh dinh nghia hanh déng (Actiions)

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 51

2.51. Argument (ddi s0)

Argument 1a ddi s6 cho mdt Action, cung cip gia tri tham sb cho mét
Action.

2.51.1. Action (tac dong)

Action 1a cac chi thi thi hanh trong modt quy trinh tinh toan c6 anh hudng
dén trang thai ctia hé théng. Action bao gém cac dac biét hoa sau
—AssignmentAction : gan cho thudc tinh mot gia tri moi.

—CallAction : kich hoat mot hanh dong.

—CreateAction : tao thé hién cua mot Classifier.
—DestroyAction : hily mot d6i tuong

—ReturnAction : tra vé gia tri cho d6i tuong goi.
—SendAction : gdi tin hiéu (Signal ).

—TerminateAction : hanh dong tw hiy ctia mot dbi tuong.
—UninterpretedAction : hanh dong khong xac dinh.
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 52

2.52. ActionSequence (tac dong phiic)

ActionSequence la mét tac dong chira mot tap cac Action con theo thir ty
xac dinh.
2.52.1. M6 hinh Instances and Links (thé hién va lién két)

Instance va Link dugc dinh nghia trong m6 hinh Instances and Links cua
UML metamodel. Instance dinh nghia thé hién cua mot classifier, cac thé hién
nay lién két véi nhau qua cac Link.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 53

Lién két (Link) bao gdm nhiéu mdi lien két (LinkEnd) Moi lién két
(LinkEnd) 12 thé hién cta mbi két hgp (Association), dugc xac dinh bdi mdi két
hop. Instance Ia thé hién cta Classifier, dugc xac dinh bdi Classifier. Cac
Instance tuong tac véi nhau qua cac tac nhan (Stimulus). gin véi cac Link. Lién
két (Link) 12 thé hién cta quan hé két hgp (Association), duge xac dinh bdi quan
hé két hop. Cac Instance lién h¢ voi nhau qua cac Link.

Hinh 224 M6 hinh céc thyc thé va cac lién két cia UML
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Chuong 2
NGU NGHIA VA CUPHAP CAC THANH TO TRONG UML
(UML Semantic) 54

2.54. Stimulus (tac nhan)

Stimulus l1a mot giao tiép cu thé gitra hai instance qua mot lién két (link)
duoc gt di béi su thi hanh mot Action, ¢6 thé 1a mot tin hidu gii dén instance
hay viéc kich hoat mot phuong thitc. Hay néi cach khac, cac thé hién tuong tac
voi nhau qua stimulus.

2.54.2. AttributeLink (thé thudc tinh)

AttributeLink chra tip cac gia tri cta Attribute trong mdt instance do do6
thé hién trang thai clia instance.
2.54.2. LinkEnd (méi lién két)

LinkEnd 12 cac mdi lién két cia mot Link. Mdi LinkEnd twong tmg véi
mot mdi két hop (AssociationEnd) dé xac dinh LinkEnd. LinkEnd trong UML
metamodel 12 thé hién ctia AssociationEnd trong UML metamodel. Cac instance
lién két véi nhau qua cac LinkEnd.

2.54.3. Link (lién két)

Link 12 lién két gitta cic instance. Link tuong Gng véi mot Association co
vai trd xac dinh Link. Link trong UML metamodel la thé hién Association trong
UML metamodel. Link chi ¢6 vai trd lién két cac instance véi nhau, cac tic dong
gitta cac instance thuc hién qua cac stimulus. Mot Link ¢6 thé tuong tmg voi
nhiéu stimulus.

2.54.4. Instance (thé hién)

Instance 13 thé hién ctia mét Classifier. Instance 12 mét thuc thé cd cac
thong tin vé trang thai va chiu tac dong ctia cac phuong thitc (Operation) dé thay
doi trang thai. Instance dugc xac dinh cau tric va hanh dong qua Classifier c¢o
quan h¢ két hop voi n6. Instance c6 cac dac biét hoa sau
—DataValue (gia tri dit ligu): gia tri ciia mot thudc tinh Ia thé hién cha kieu di
liéu cua thudc tinh do.

—ComponentlInstance (thé hién thanh ph?m): thé hién cta mét Component.
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—Nodelnstance (thé hién ndt) : thé hién ctia mot Node.
—Object (ddi tuong) : thé hién ctia mot Class.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 55

2.55. Package Collaborations (goi cong tac)

Collaborations dinh nghia thanh t& Collaboration va cii phap cho mé hinh
hoda tuong tac giita cac thanh t6 d€ thi hanh mdt tac vu cu thé. M hinh cdng tac
mo ta quan hé gitta instance va link thong qua cac thong diép (message).

Thanh 6 Collaboration dugc dinh nghia la dqua trinh trao ddi cac thong digp
(message) gilra cac vai (role) cta cac thanh t6 trong Collaboration. Mgt thanh t6
classifier c¢6 thé tham gia vao Collaboration théng qua nhiéu vai cia thanh t6 do.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 56

Classifier tham gia vao Collaboration qua nhiéu vai (ClassifierRole). Cac
ClassifierRole trong Collaboration c6 lién hé véi nhau qua vai tro cac mdi lién
két (AssociationRole) tuwong tmg véi cac mdi két hop cta Classifier. Cac
ClassifierRo le trong Collaboration tuong tic véi nhau qua co ché trao déi théng
diép (message). Mot message xac dinh classifier gii va calssifier nhan. Mot
thong di¢p trong Colaboration tuong (mg voi mot tac dong tao nén athong digp.
Hinh 225 Mo hinh Collllaboratiions trong UML
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 57

2.57. AssociationEndRole (vai cua mdi két hop)

AssociationEndRole 13 méi lién két cla mot vai Association
(AssociationRole) trong Collaboration. Mot Association ¢o thé tham gia nhiéu
vai vao Collaboration nén ciing c¢6 nhiéu vai ctia méi lién két tuong tmg.

2.57.1. AssociationRole (vai ciia quan hé két hop)

Mot Association c6 thé tham gia vao Collaboration qua nhiéu
AssociationRole. AssociationRole la mot vai cia Association trong
Collaboration.

2.57.2. ClassitierRole (vai cua Classifier)

Mot Collaboration bao gdm cac ClassifierRole va cac lien két gitra cac
ClassifierRole nay. Mot Classifier ¢ thé tham gia vao Collaboration qua nhiéu
ClassifierRole.

2.57.3. Collaboration (cong tac)

Collaboration mé ta qua trinh twong tac gitta cac thanh td classifier (qua
cac ClassifierRole clia nd) dé thuc hién mot phuong thic (operation). Cac
classifier nay trao doi cac thong diép voi nhau theo mot thr tw xac dinh. Moi
théng diép giy ra mot tac dong 1én thanh t5 classifier nhan. Collaboration chinh
12 md ta cho co ché van hanh cia mot hé théng
Giao dién stra d6i thong tin sinh vién : Sinh vién UI
X 1y stra do6i thong tin sinh vién : Sinh vién Control
Dit liéu sinh vién : Sinh vién Data
Xir 1y stra do6i thong tin sinh vién : Sinh vién Control
1: slra d6i thong tin sinh vién
4: chon sinh vién va sta doi
5: cap nhat thong tin da stra doi
2: hién thi cac sinh vién
6: cap nhat thong tin sinh vién
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3: lay dit lidu sinh vién
7: cap nhat dit liéu 1én co sd dir liu

Hai vai ctia cung mét classifier ” Sinh vién Control” tham gia vao Collaboration.
AssociationRole thong diép voi classifier gui va nhan.
Hinh 2-26 Vi du vé mo hinh cong tac

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 58

2.58. Message (thong diép)

Message la thong diép gitra cac ClassifierRole. Message dinh nghia vai
tro cua ClassifierRole gii va ClassifierRole nhan cung véi mot tac dong
(Action) 1én Classifier nhan thong diép.

2.58.1. Package Use Cases (goi Use Cases)

Use Cases dinh nghia cac thanh t5 va ¢ phap cho mé hinh héa chic ning
ctia hé thdng cung cap cho timg loai nguoi st dung. Cac thanh t§ trong Use
Cases chil yéu d€ mé ta cac hanh vi trong hé thng trong khi van chua xac dinh
céu trac hé thong.

Use Cases dinh nghia hai thanh t6 co ban 1a Actor va UseCase. Actor la
cac tac nhan bén ngoai hé théng co tuong tac véi he thdng (¢ thé 1a nguoi st
dung hay mot hé théng khac). Trong khi d6, mdi UseCase mé th mot chirc ning
ctia hé théng va chiic ning nay dugc kich hoat khi c6 tac dong cta Actor 1én
UseCase. Association ndi Actor véi cac UseCase cho biét cac chitc ning ma he
théng cung cip cho Actor UseCase 1a mot classifier chira mot day cac hanh vi
duoc th ye higén theo thi ty khi c6 tac dong kich hoat tir tac nhéan (actor). Hai loai
quan h¢ gitra hai UseCase.

Hinh 227 Mo hinh dinh nghia Use Case trong UML
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Chuong 2
NGU NGHIA VA CUPHAP CAC THANH TO TRONG UML
(UML Semantic) 59

2.59. Actor (tac nhan)

Actor 1a tac nhan tac dong lén hé thdng thong qua cac Use Case ctia he
thong. Mot Actor c6 thé tuong thac véi nhidu Use Case khac nhau.
ExtensionPoint 12 vi tri trong mot UseCase c¢6 thé m& rong hanh vi bing cach
chen thém cac hanh vi cho Use Case do.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 60

2.60. Extend (mo rong)

Extend dinh nghia quan hé giita cic Use Case v6i ¥ nghia mot Use Case
nay cb thé duge md rong thém cac hanh vi trong Use Case khac bing cach thém
vio mo ta ctia Use Case gbc cac bifu thicc va diéu kién mé rong tai nhimg vi tri
xac dinh trong mot day cac hanh vi ctia Use Case.

2.60.1. Include (bao gém )

Include dinh nghia quan hé gitra cac Use Case v4i ¥ nghia UseCase nay st
dung cac hanh vi duoc dinh nghia trong UseCase khac.
2.60.2. UseCase

UseCase 1a cac chirc ning cta hé théng dudi goc do ctia nguoi st dung.
UseCase khong quan tam dén céu tric bén trong cta hé théng. Mbi UseCase bao
g6m mot day cac hanh dong nguyén 6 ¢ thir tu (khong bi ngit bdi cac hanh
dong nao khac) ma hé théng s€ thuc hién khi ¢6 tuwong tac cua Actor 1én
UseCase d6. Mdi UseCase cd thé duoc md td rd hon thong qua mot
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Collaboration chita cac thanh phan clia h thdng va tuong tac gitta chiing d€ thuc
hién Use Case.

Quan 1y sinh vién

Phong dao tao

Ping nhap hé théng <<include> tac nhan (actor) UseCase UseCase Quan 1y sinh
vién bao gom mot day cac hanh dong ma hé thdng s& thyuc hién dé quan 1y sinh
vién.

Hinh 228 Vi du Use Case

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 61

2.61. Package State Machines (g6i mé hinh trang thai)

State Machines cung cip cac thanh t5 va ct phap cho mé hinh hda hoat
dong va bién doi trang thai ctia mot thanh to trong chu ky sdng dudi cac s kién
tac dong 1én n6. Mot mot thanh td (nhu cac Classifiers, Operation, Attribute...)
c6 thé c6 mot qua trinh bién doi trang thai. Qua trinh nay dwoc dinh nghia boi
thanh t6 StateMachine.

Thanh t5 StateMachine duoc dinh nghia trong gbi nay bao gom thanh t6
co ban la State va Transition. State md ta trang thai mot thanh t6. Transition bao
gom nhiéu loai khac nhau mé ta su chuyén trang thai sang mot trang thai méi
qua tac dong cua mot sy kién (event). State Machines bao gém hai mo hinh la
Main (chu yéu) va Events (s kién). Main md ta trang thai (State) va Chuyén
trang thai (Transition). Events mo ta cac sy kién tac dong 1én mot thanh t6.
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 62

Thanh t6 StateMachine bao gom trang thai (State) va chuyén trang théi
(Transition). Trang thai phic (CompositeState) bao gdm nhiéu trang thai don
(State). Transition 12 sy chuyén trang thai nay sang trang thai khac. Trang thai co
thé chita cac tac dong (action) dugc thuc hién khi vao trang thai, giit trang thai
hay két thiic trang thai.

Hiinh 2-29 M6 hinh chinh dinh nghia trang thai va sw chuyén trang thai

Chuong 2
NGU NGHIA VA CUPHAP CAC THANH TO TRONG UML
(UML Semantic) 63

2.63. StateVertex (diém trang thai)

StateVertex 1a diém biéu dién tryc quan mot trang théi.

2.63. State (trang thai)

State mo ta trang thai ctia thanh td (classifier, operation, use case...) ngoai
ra con mé t& mot sd cac Action sé duogc thi hanh khi thanh t6 bit dau trang thai,
nim gilr trang thai va két thic trang thai cung mot s6 cac su kién (Event) duoc
treo khong cho tac dong 1én thanh t6. V& hinh entry/ thiét 13p Device do/ V& trén
Device exit/ hily bo Device. Mot State cung voi cac hanh dong dugc thuc hién
khi bit dau, nim giit va két thiic trang thai.

Hiinh 2-30 Vi du trang thai (State)

State co dac biét hoa 1a FinalState. FinalState la trang thai két thac.

2.63.1. PseudoState (trang thai gia)
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PseudoState dinh nghia cac loai State md& rong cho StateMachine.
PseudoState bao gom cac loai sau
—initial : trang thai kh&i dau d€ thanh td chuyén sang trang thai mic dinh.
—deepHistory : ldy lai State di dugc giir truéc d6 & bat cir State con nao ctia
CompositeState chira deepHistory.
— shallowHistory : liy lai State da duoc giit truéc d6 & cing mic véi
shalowHistory trong CompositeState.
—join : nhém cac Transition tir nhidu State khac nhau.
—fork : tach Transition thanh nhiéu Transition dén cac State khac nhau.
—junction : tach mot Transition thanh cac Transition ¢ Guard d€ phan nhanh
theo diéu kién.
Trang thai mac dinh
CompositeState]
CompositeState?2
C1
C2H
B1
CompositeState?2
C1
C2
Bl
Tam dung
Mot PseudoState loai shalowHistory trong CompositeStatel Néu su kién "Tam
dimg" xay ra lan dau va vao lic trang thai 1a B1, ca C1 va C2 déu chua dugc
kich hoat thi H dai dién cho trang thai méc dinh la C2. Néu khong H dai dién
cho C1 hoiic C2 tuy theo trang thai nao da duogc kich hoat gan nhit.
Tam dung
Tiép tuc
Hinh 2-31 Vi du trang thai gia
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Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 64

2.64. Transition (chuyén trang thai)

Transition dinh nghia quan hé chuyén déi trang thai gitta mot StateVertex
nguén va mot StateVertex dich. Mot Transition cd thé ga“in v6i cac chin (Guard).
Guard 1a biéu thic logic ga“in v6i moi Transition. Khi mot su kién tac dong 1én
thanh t5 gin véi StateMachine, Transition s& duoc kich hoat d€ thanh t6 nay
chudn bj chuyén trang thai. Dbi v6i cac Transition c6 Guard thi biéu thirc cta
Guard s& duoc luong gia. Sw chuyén trang thai chi xay ra khi biéu thic nay cb
gia tri 1a true, nguoc lai s€ bi huy bo.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 65

2.65. CompositeState (trang thai phiic)

Composite State dai dién cho trang thai phic bao gom nhiéu diém trang
thai (StateVertex ). Do mdi diém trang thai biéu dién mot trang thai don nén
CompositeState cling bao gém nhiéu trang thai don. CompositeState cling co thé
bao gom cac CompositeState khéc.

Khdi tao ding ky hoc phan.
Chém dit ding k§ hoc phan
Ping ky hoc phan

Con chd

Hét chd
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Con chd

Hét chd

Thém sinh vién|

Pém < 10]

[ Pém = 10 ] ~"Théng bao.Tao thong bao Thém sinh vién / Khéi tao

Pém =0

Phong dao tao hiy hoc phan trang thai khéi dau trang thai két thic Mot trang
thai phitc bao gdm hai trang thai don. Néu s6 sinh vién ding k¥ cho hoc phan <
10 thi tiép tuc cho ding ky. Néu sb sinh vién = 10 thi théng bao hét chd va chim
dit ding ky hoc phan. Néu dang ding ky ma phong dao tao hiy hoc phan thi
ciing cham ditt viéc diang ky.

Hinh 2-32 Vi du vé trang thai phiic //ghép

2.65.1. StateMachine

StateMachine 1 thanh t6 mé ta trang thai va sy bién déi trang thai qua cac
sw kién cho thanh t5 gin véi StateMachine. StateMachine bao gom hai thanh t6
co ban 1a trang thai (State) va chuyén trang thai (Transition).

Chuong 2
NGU NGHIA VA CUPHAP CAC THANH TO TRONG UML
(UML Semantic) 66

2.66. M6 hinh Events (su kién)

Event la cac su kién c6 thé nhan biét, Event bao gESm mot tap tham )
Parameter). cac dic biét hoa cua Events
Hinh 2-33 Mo hinh Event dinh nghia su kién
Event 1a cac sy ki¢n tac dong 1én mdt ModelElement bao gé)m cac dac
biét hoa sau
—Call Event : mot Operation dugc kich hoat.
—ChangeEvent : mot biéu thirc logic chuyén sang gia tri true.
—SignalEvent : mot Signal dugc gt di.
—TimeEvent : két thic mot gi6i han thoi gian.
2.66.1. Package Activity Graphs (goi ltroc do hoat dong)
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Activity Graphs 1a dic biét hoa tir StateMachine. Activity Graphs mo ta
cac thanh t6 va ct phap cho mo hinh hoa hanh dong va sy chuyén déi hanh dong

gita cac thanh t5 véi nhau d€ thyc hién mot tac vu. Activity Graphs tip trung
vao trinh tu va diéu kién xay ra ctia cac hanh dong, sy phan chia hanh dong cho
mdi thanh 5 lién quan. cac loai trang thai dic biét hoa cua State st dung riéng
cho ActivityGraph. ActivityGraph phan loai cac trang thai (ActionState) vao cac
phan (Parttion). M6i Parttion dim nhén mot vai trd riéng trong ActivityGraph.
Hinh 2-34 Mo hinh Actiiviity Graphs dinh nghia thanh t§ ActiiviityGraph

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 67

2.67. ActionState (trang thai hoat dong)

ActionState ké thira SimpleState tr StateMachine dai dién cho vigéc thi
hanh mét hanh dong.

2.67.1. ActivityGraph (do thi hoat dong)

ActivityGraph mé ta cac xtt 1y clia cac thanh t6 lién quan, thanh t6 nao
dam nhan cac xt Iy nio va su chuyén giao xt 1y gitta cac thanh td véi nhau.
ActivityGraph duoc gin véi mét classifier (bao gém UseCase) va ¢ thé duoc st
dung d€ md hinh héa quy trinh nghiép vu trong mét t5 chic.

Yéu cau mua hang

Thanh toan

Nhan hang

Nhan dat hang

Giao hang

ActionState Cung cip hang

Partition Kho hang

Kho hang : B phan ban hang : Khach hang :
Hinh 235 Actiiviiviity Graph
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Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 68

2.68. ObjectFlowState (trang thai doi tuong luan chuyén)

ObjectFlowState mé t su trao doi dit lidu vé cac dbi tuong giira cac trang
thai hoat dong trong ActivityGraph. ObjectFlowState chita thong tin vé mot
classifier dang & mét trang thai xac dinh va dong vai trd trao doi thong tin giita
cac ActionState.

2.68.1. Partition (vung)

Parttion phan chia cac State trong ActivityGraph thanh cac nhém va
thuong tuong tmg véi cac don vi cu triic trong mot 8 chic. Partition c6 thé
duoc st dung d€ phén loai trang thai hay cac tai nguyén hé théng c6 lién quan
dén mot nhom cac trang thai

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 69

2.69. Package Model Management (g0i quan tri mé hinh)

Model Management bao gdm cac thanh td co chitc ning tip hop cac thanh
t6 khac thanh nhom. Cac thanh 6 duoc dinh nghia trong Model Management c6
¥ nghia logic trong hé théng dugc md hinh hoa. Chic ning ctia ching 13 phan
chia hé thdng thanh cac phan con gitip cho viéc quan Iy mé hinh ciing nhy mo
hinh hoa thuan loi hon. Package c6 thé tham gia vio quan hé tng quat hda cac
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dic biet hoa cha package. Package chita cac thanh t6 v6i chi danh va tam vuc
cho cac thanh t ngoai package tham chiéu.
Hiinh 2-36 Mb hinh clia cac thanh t quan tri mé hinh..
2.69.1. Elementimport

ElementImport dinh nghia chi danh va tim vuc cia mot ModelElement

khi duoc dwa vao mot Package. Mot ModelElement trong package s& c6 chi
danh c6 thé khac v6i dinh danh cia ModelElement do.

Chuong 2 )
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 70

2.70. Model (mo hinh)

Mo hinh la triru twgng hda cua mot hé théng cho mdt muc dich cu thé.
Muc dich nay gitp xac dinh nhiimg thanh phan nao clia hé théng s& duoc phan
anh & mo hinh, khong phai tat ca cac thanh phﬁn hé théng déu ton tai trong mot
md hinh. Do d6 mé hinh s& thé hién hé thdng trén goc do phi hop véi muc dich
nay.

2.70.1. Package (go1)

Package 1a tap hop logic cac thanh t6 do d6 Package khong dong vai trd
gi trong qua trinh ma hda phan mém. Tuy nhién Package gitip quan 1§ mo hinh
v6i chite ning chita cac thanh 6 va cac Package con. Céc thanh phan trong mot
Package co tam vuc duoc xac dinh qua thudc tinh visibility cho cac thanh phﬁn
ngoai Package tham chiéu dén. Quan hé “access” (1a mot stereotype cta quan hé
Permission)giita hai Package mang ¥ nghia cac thanh t6 c6 visibility 1a “public”
trong Package cho ¢ thé tham chiéu bdi cac thanh t6 trong Package nhén.

Quan hé “import” (Ia mdt stereotype ctia quan hé Permission)gitta hai
Package mang y nghia cac thanh t5 c6 visibility 1a “public” trong Package cho
duoc thém vao trong Package nhéan véi cac chi danh khac (d€ tranh tring tén
v6i chi danh clia cac thanh t6 ¢d sin) va cd thé duoc tham chiéu bdi cac thanh
td c6 sin qua chi danh nay.

2.70.2. Subsystem (hé thong con)
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Subsystem 1a nhom cac thanh t6 mo ta hanh dong clia mot hé thdng.
Subsystem do d6 bao gdm cac phuong thitc (Operation) va cung cip cac giao

dién (Interface). Cac thanh ph?ln trong Subsystem cO thé chia lam hai loai 1a cac
thanh phan mé ta hanh dong va cac thanh phan thyc thi hanh dong.

Chuong 2
NGU NGHIA VA CU PHAP CAC THANH TO TRONG UML
(UML Semantic) 71

2.71. Tém tit

Chuong hai trinh bay nhimg thanh t6 co ban va cau tric UML, cing véi
viéc phan tich cac goi thanh 5 clia ngdn ngit nhu: package nén tang, package
hanh vi, package quan tri mo hinh. Mot s6 khai niém va ct phap ngit phap kha
triru tugng, trong chuong toi s€ trinh bay nhiing ky hiéu truc quan cta cac thanh
t6 trén trong viéc md hinh hoa cac hé thong thong qua cac loai lugc do.

Chuong 3
HE THONG KY HIEU (UML Notation) 72

3.1. Giéi thiéu

Khi mo hinh héa mét he thdng, ching ta can xay dung cac loai mo hinh
khac nhau, trong UML cac thong tin trong md hinh thuong dugc biéu dién bing
cac ky hiéu do hoa cting véi cac két ndi thé hien méi quan hé giita cac ky hiéu
nay. Tap chc ky hiéu do hoa va cac lién két giita ching ding dé md tA cho mét
chitrc nang, thanh ph?ln hodc mot thé hién cta hé théng duoc t6 chitc thanh mot
luge d6 (diagram), cac luge do s& gitip tryc quan hoa cac md hinh cla hé thong
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can duoc xay dung, mdi mo hinh s& dugc bidu dién bﬁng nhiéu loai luoc do va
mdi loai luge dd c6 thé duge sir dung trong nhiéu loai mo hinh khac nhau.

Trong chuong nay sé trinh bay hé thng cac ky hiéu cia UML, cac ky
hiéu nay duoc phan loai theo cac Iuogc d6. Mbi luge do s& cd he théng cac ky
hiéu riéng va ciing c6 mot sd ky hiéu chung st dung trong nhiéu loai lugc do
khac nhau. Trong UML dinh nghia chin loai lugc do:

_ Luoc do Use Case (Use case diagram)

_ Luoc do 16p (Class Diagram)

_ Luogc d6 dbi tuong (Object Diagram)

_ Luoc dd tuan tu (Sepuence Diagram)

_ Luoc do cong tac (Collaboration Diagram)

_ Luoc do trang thai (State Diagram)

_ Luoc do hoat dong (Activity Diagram)

_ Luoc d thanh phan (Component Diagram)
_ Luoc do trién khai (Deployment Diagram)

Chuong 3
HE THONG KY HIEU (UML Notation) 73

3.2. Céc thanh phan co ban cua lugc do

3.2.1. Do thi va noi dung (« Grap°h5 and their Contents)

Hau hét cac luoc do trong UML deéu & dang dd thi, cac thong tin dugc to
chirc duéi dang hinh hoc topd, khong bi anh hudng béi sy thay doi vé hinh dang
va kich thude. Cac ky hiéu trong UML thuong & dang hai chiéu, mot s6 1a hinh
chiéu ctia cac ky hiéu ba chiéu (cac khdi 1ap phuong), nhung thudng duoc bicu
dién dudi dang cac bidu tuong trén bé mit hai chiéu. C6 bdn loai ky hi¢u dd hoa
co ban trong hé thdng ky hidu ctia UML :

_ Céc biéu tuong (Icons)— 1a mot hinh khong thé thay doi vé hinh dang ciing nhur
kich thudc, Icon khong theé mé rong dé chita ndi dung bén trong.

_ Cac ky hiéu hai chiéu (2-d sumbols)— c6 kich c& khac nhau, c6 thé mé rong dé
chita cac thir khac nhu danh sach cac chudi hodic ngay ca cac ky hiéu khac bén
trong, chiing ciing c¢6 thé dugc chia lam nhiéu phan. Loai k¥ hiéu nay khi kéo
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hoic x6a s& lam 4nh huéng dén ndi dung bén trong ciing nhu cac dudng dan lién
ket voi no.

_ Céc duong dan (Paths)—1a mot tap tuan tu cac doan th%ll’lg, mot duong dan phai
ludn duoc gin véi cac ky hidu do hoa khac & hai dau. Puong dan c6 thé co cac
terminator, do 1a cac biéu tuong & cudi duong dan lam rd nghia cho cac dudong
dan nay.

_ Céac chudi (Strings)—co thé ton tai nhu 1a mot thanh td doc 1ap trong cac lugc
dd hoic 1a mot ph.:?ln clia cac thanh td khac trong luoc do, hoic 1a mot nhan g:?in
vao cac ky hidu hay cac duong dan.

Chuong 3
HE THONG KY HIEU (UML Notation) 74

3.3. Cac duong dan (Drawing Paths)

Puong dan 13 mot tdp cac doan thing cb cac diém cudi khép véi nhau,
day la mot don vi hinh hoc topd don. Cac doan thazmg 6 thé 1a cac duong tryc
giao, dudong xién hodic duong cong. Trong mot sb quan hé (vi du nhw két hop
hoic tong quat hoa), vai duong dan cung loai 6 thé lién két dén cung mot ky
hiéu don. Trong mét s trudng hop cac duong dan cb thé két hop lai hoic phan
nhanh thanh nhidu dudong nhu 3 chic chia mot cay.

3.3.1. Cic lién két an va vai tro ctia cong cu

Mot ky hiéu viét trén gidy thi khong thé chita cac thong tin an, ky hiéu
trén man hinh c6 thé chita cac lién két dén cac thong tin 4n khong thé hién thi
trong view tinh, mudn thé hién cac thong tin 4n nay phai nhd dén cac cong cu hd
trg. Cac ky hi¢u trinh bay dudi day duoc dinh nghia nhu 1a nhiimg ky hi¢u tinh.
3.3.2. Thong tin nén (Background Information)

Céac thé hién cia ky hiéu 16p trong cac luogc dd khac nhau c6 thé khac
nhau, vi du nhu ky hiéu 16p chi c6 phan tén 16p hoic c6 chita thém phan thudc
tinh hoiic ham tuy theo yéu cau ctia timg luoc do. Khong phai tat ca cac thong
tin d& & dang ky hiéu do hoa, mot s6 thé hién tot nhat dudi dang vin ban, UML
khong gia thiét tit ci cac thong tin trong md hinh s& dugc thé hién trong luoc do,
mdt sd co thé chi duge biéu dién dudi dang bang.
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3.3.3. Chudi (String), tén (Name),nhin (Label) va tir khoa
(Keywords) Chudi 12 mot day cac ky tr ding d€ hién thi mét thong tin

nao do trong mé hinh. Font va kich ¢& clia chudi c6 thé phu thudc vao thudce tinh
ctia md hinh, mot chudi c6 thé & dang dong don hay mét phan doan.

Chuong 3
HE THONG KY HIEU (UML Notation) 75

Tén 12 mot chudi ding dé dinh nghia cho mdt thanh t md hinh duy nhat.
Mot pathname (tén duong din), gém mot tap cac tén duoc ndi véi nhau bdi mot
ky hiéu dic biét (vi du nhur ddu “::”), dugc ding dé tim mot thanh t6 mo hinh bt
dau tir géc cua hé théng. Tén duoc thé hién nhw 12 mét chudi vin ban, thong
thuong nam trén moét dong va thuong khong chira cac ky tu dic biét. Thong
thuong do dai ctia tén va tap cac ky tw ding d€ dit tén dugc dinh nghia bdi cong
cu va ngdn ngir hién thi.
Vi du : Tén - Nguyén Vian A, abstract, interger Pathname - ngan
hangA::ChinhanhB::PhongC Nhan (label) ciing 1a mot chudi ky tu dugc gin vao
ky higu do hoa.
Tir then chét (hay tir khoa —keyword) thuong dung dé phan biét giita nhiing
nhoém, nhimg cht dé chung. Ky hiéu ctia mot keyword thuong 1a mot chudi duoc
dat trong hai dau™m™ «“ Vidu extend ™TMjnclude™T™

3.4. Biéu thiic (Expression)

Biéu thitc dugc st dung trong mot sb ciu tric cia UML, dic biét la trong
ngdn ngir md ta rang budc dung d€ dinh nghia UML. Ham duoc thé hién nhu 1a
mot chudi ky tur va cii phap clia chudi duoc dinh nghia tlly thudc vao cong cu hd
trg va cong cu phan tich cho ngdn ngit.

Vi du : Congty.Giamd6c.Luong > Congty. Nhanvién.Liong
3.4.1. Ghi Chii (Note)

La mot ky hiéu do hoa c6 chira thong tin dudi dang vin ban hoic chia ca
hinh anh. Note ¢d thé thé hién nhiéu loai thong tin khac nhau nhu: rang budc,
cha thich, than cta cac ham, cac gia tri dinh kem...
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Hinh 3+ Note dung dé ghi chii cho mé hinh

Chuong 3
HE THONG KY HIEU (UML Notation) 76

3.5. Sur tuong quan giiia cac loai thanh t6 va thé hién cua n6

Nhiéu khai niém mo hinh hoa trong UML c6 hai the hién twong tw nhau di
thanh mot cap thanh t6 va thé hién, vi du nhu : Lop va ddi tuong, quan hé két
hop va lién két, tham sd va gia tri...

Hinh 32 Lép Poiint va hai d6i twong Poiint

Role (vai tro) trong mdt cong tac (collaboration) ciing la mét cap gitra
thanh t6 va thé hién. Mot role trong mot collaboration duoc thé hién b?mg mot
tén, diu hai chim va kiéu, mot thé hién duoc biéu dién bﬁng tén, diu “/”, danh
sach vai tro, diu hai chAm va danh sach kidu. Vi du : Céc vai trdo Cac dbi tuong
mot collaboration
Hinh 3-3 Cac vai trd va cac d6i tuong diém

Chuong 3
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3.6. Céc thanh phan quan tri mé hinh (model management)

3.6.1. Goi (Package)
Ngir nghia

Mot goi(package) 1a mot nhém cac thanh t5 mé hinh, ban thin package
ciing c6 thé chita cac package con. Tat ca cac thanh t6 md hinh déu cb thé 3
chirc dudi dang package.
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Luu § rang package cd thé s& hitu cac thanh td, cac mang md hinh, nhing
thanh phan co ban dé diéu khién ciu hinh, d€ luu trir, d& diéu khién cac truy cép.
M3i thanh td ¢6 thé dugc sé hitu truc tiep bdi mot package don, vi vay ciy ké
thira ctia package 12 mot cay ké thira nghiém ngit. Mot package c6 thé tham
chiéu dén mot package khac bang cach ding cac khudn méu clia quan hé phu
thudc nhimport™™jccess™™ hoic cac quan  hé khac nhu tinh ché hay tong
quat hoa.

Ky hiéu

Mot package duoc bidu dién bﬁng mot hinh chit nhat 16n voi mot hinh
chir nhat nhd gin & gbc trén trai, gidng nhu biéu twong ctia mot thu muc.

_ Néu noi dung cta package khong thé hién trong hinh chit nhat 16n thi tén cla
package duoc dat bén trong hinh chit nhat 16n. (Cach thé hién A).

_ Néu beén trong hinh chit nhat 1én c6 chita ndi dung thi tén ciia package duoc
dit bén trong hinh chit nhat nhd. (Cach thé hién B).

Ciéch thé hién A C4ch thé hién B

Name Tén package

Hinh 34 Céch thé hién tén ctia Packages

Packages Editor chira cac Package phu thuoc cac quan hé

Hinh 3-5 Package va cac quan h¢

Chuong 3
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3.7. Cac thanh phan quan tri mo6 hinh (model management)

Hinh 3-6 Noi dung ctia package Ediitor thé hién dudi dang Cay
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Chuong 3
HE THONG KY HIEU (UML Notation) 79

3.8. Subsystem

3.8.1. Ngirnghia

Mot subsystem (hé thong con) miéu th mdt don vi hanh vi ctia mot van dé
trong hé thong hay néi cic khac 1a trong mot md hinh. Pic tA ciia subsystem bao
gom cac thao tach hay cac ham clia subsystem, cac thanh t dic ta lién quan dén
subsystem nhu use case, state machines...
3.8.2. Ky hiéu

Ky¥ hiéu ctia mot subsystem twong tw nhu clia package, gom mot hinh chi
nhét 16n va mot hinh chir nhat nhd gin vao goc trén trai cta hinh chit nhét 16m,
dong thoi ¢6 thém mot ky hieu hinh cai nia gin vao goc trén phai ctia hinh chir
nhat chira t€n subsystem.
Hinh 3-7 M6t thé hién don gian clia subsystem

Mot subsytem ciing c¢6 hai cach thé hién tén gidng nhu package. Bén canh
d6 ta ciing c6 thé dung ky hiéu ctia package d€ thay thé cho subsystem bing
cach thém vao tir khdasubsystem™T™ yao phia trén tén cta
subsystem. Hinh chit nhat 16n ctia subsystem co thé duoc chia lam ba phan :
_ Operation (thao tac)
_ Specification Element (thanh t6 dic th/mo t)
_ Realization element (thanh t thuc thi/ dung d€ dinh 15 cac dic ta tuong mg)
Tuy truong hop st dung ma nhimg phan nay c6 thé hién thi hay khong, co thé
hién thj ci ba phan hay timg phan riéng, giita cac phan cb thé c6 cac anh xa voi
nhau hoiic véi cac thanh td bén ngoai thong quan cac quan hé.
Hinh 3-8 M6t thé hién day di cia subsystem

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 85

Chuong 3
HE THONG KY HIEU (UML Notation) 80

3.9 Cac thanh phan quan tri mé hinh (model management)

Hinh 3-9 Subsystem va anh xa (mappiing) giita cac thanh phan

Chuong 3
HE THONG KY HIEU (UML Notation) 81

3.10. Model

3.10.1. Ngirnghia

Mot model (md hinh) 1a sy triru twgng hda cia mot van dé trong h¢ théng,
nd miéu ta hé théng dudi mét goc dd quan sat dac bigt voi mot mie do truu
tuong nao do, model co thé chia tht ca cac thanh t& mo hinh can thiét cho viec
miéu tA vin dé cta hé théng. Cac thanh t6 trong mé hinh duoc 6 chic dudi dang
cay ké thira cta cac package hoic subsystem.
3.10.2. Ky hiéu

Mot model st dung ky hiéu cua package voi mot hinh tam giac nhd duoc
gan vao trén phai cta hinh chir nhat 16n. Trong truong hop, model ¢6 chita noi
dung thi hinh tam giac dugc v& trong hinh chit nhit nho cung véi tén ciia model.
Mot model ciing co thé six dung ky hiéu nhu I1a package voi mot tir khdamodel
TMT™ durge dit phia trén tén ctia model.

Vi du : mOt mo hinh hé théng (systemModel) s€ chita cac mo hinh phan
tich (analysis models) va thiét ké (design models)
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Hinh 3-10 Mot thé hién ctia Modell
Vi du vé viéc t6 chitc cay ké thira trong model. K&é thira dua trén Model K&é thira

dua trén Subsystem
Hiinh 3-1 T4 chirc k& thira trong Modell

Chuong 3
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3.11. Cac co’ ché mo rong tong quat

3.11.1. Rang budc (Constraint) va chii thich (Comment)
Ngir nghia

Constraint (rang budc) la mot quan hé rang budc vé ngir nghia duoc dinh
kém vao cac thanh t6 md hinh nhim thay doi va giéi han vé ngit nghia cta cac
thanh & nay, dam bao hé théng duoc mo hinh hoa mot cach ding dan. Mot %)
constraint dugc dinh nghia ngay trong ban thin UML, mot s6 do nguoi st dung
tw dinh nghia lay. Nhiing rang budc do ngudi ding dinh nghia thuong duoc dic
th bang cac tir trong mot ngdn ngit duoc qui dinh (ct phap va sy thé hién phu
thudc vao cong cu hd tro). Comment (chii thich) 12 mot chudi van ban dirgce ngn
trie tiép vao cac thanh t mo hinh c6 tac dung ghi chd, gii thich, bd sung ngit
nghia cho thanh & do.
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Chuong 3
HE THONG KY HIEU (UML Notation) 83

3.12. Ky hiéu

Constraint duoc biéu dién bdi mot chudi vin ban duoc dit trong cip dau
{}. Ngon ngit dung dé viét constraint thuong duoc dinh nghia bdi cong cu hd tro
(vi du nhue OCL — Object Constraint Language hodc ¢ thé dung ngoén ngir tu
nhién dé€ dic ta rang budc). Dbi véi cac thanh td ma ky hiéu 1a mdt chudi vin
ban (vi du nhw mot thudc tinh nao do...) chudi ky tw rang budc dugce ghi ngay
sau chudi vin ban va duoc tach bdi mot ddu ngin cach.

D6i v6i mot danh sach cac thanh 6 & dang vin ban (vi du nhu danh sach
cac thudc tinh ctia mdt 16p) thi rang budc sé duoc ap dit trén tat ci cac thanh td
sau chudi rang budc cho t6i khi c6 mot chudi rang bude méi hoic két thiic danh
sach.

Rang budc 1 ap dung cho cac thudc tinh 1,2 t6i nd
Rang budc 2 ap dung cho cac thudc tinh tir n t6i cudi .
Hinh 3-12 Rang budc trén danh sach thanh t&

Chuong 3
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DPdi v6i cac thanh 6 ¢d ky hiéu d6 hoa don, chudi rang budc co thé dit
gan ky hiéu, tot nhat 12 dit gan tén clia thanh td néu 6. Dbi v6i cac mot cip hai
ky hi¢u dd hoa, rang budc duoc thé hién bﬁng mot mii tén dit nét tr nhan cua
thanh t5 nay t6i nhan cta thanh t6 kia. Chair-ef (lam chd tich) phai 1a tap con
ctia Member-of(thanh vién) rang budc

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 88
Hinh 33 Rang budc trén mot cip thanh t6
DPdi véi rang budc trén ba ky hiéu dd thi trd Ién, rang budc duogc dat trong

note (dé trong cap ddu {})va co cac duong dut nét lién két dén cac thanh td bi
rang budc.

Cac chi thich 1a mot chudi ky tu dit trong mot bidu tuong note. Cac chua
thich cho cac ham hoéc cac rang budc khong duogc dic ta trong UML nhung
duoc dic ta trong cong cu hd tro.

Hinh 344 Rang budc trén nhiéu thanh t&
Hinh 3-5 Chu thich cho package MFC6..0

Chuong 3
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3.13. Thudc tinh cua céc thanh té (Element Properties)

o

Ngir nghia

Mot s thudce tinh clia cac thanh td khong c¢6 ky hiéu truc quan. D& thém
vao d6 nguoi ding co thé dinh nghia cac thudce tinh méi bang cach st dung co
ché tagged value (tam dich 12 gi trj dinh kem hay gié tri thé). Mi tagged value
biéu dién mot loai thudc tinh dic biét trong img dung tuong tmg voi mot hay
nhiéu loai phan t& md hinh.
Ky hiéu

Mot tagged value dugc thé hién bén trong mot cip dau {}, véi mot thé
(tag) va mot gia tri (value), co dang : { name = value } name la tén cta thé (tag),
value 12 gi tri cta thé, ca hai dugc biéu dién bing chudi ky ti. Néu kiéu ctia thé
12 Boolean (ding/sai) thi gia tri mic dinh cla thé 1a True (ding), nhimg kicu
khac thi can phai c¢6 gia tri rd rang, thong thuong thi khong cd dinh nghia hinh
thitc cho gia tri thé, muc dich chii yéu chi d€ cung cap thong tin quan Iy md hinh
vi du nhu version, tac gia ctia mo hinh, khong lién quan dén san pham cubi.Vi
du : {abstract} { Tac gia = “ Nguyén Vin A”, Thoi han cudi = 3172000, Gian
doan = Phan tich } (gia tri thé )(rang budc)
Hinh 36 Vi du vé tagged vallue
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Chuong 3
HE THONG KY HIEU (UML Notation) 86

3.14. Cac mau (Stereotypes)

Ngir nghia

Stereotype dung dé dic biét hoa vé mit ngit nghia ctia cic phan tir da
duoc dinh nghia trong UML, 13 mét 16p cac phan tir md hinh méi duoc tdng quat
tir nhitng phan t&r da duoc dinh nghia, dugc gidi thiéu tai mot thoi diém can thiét
nao d6 trong qia trinh mo hinh hoa hé thong.
Ky hiéu

Céch thé hién tong quat ctia Stereotype 1 st dung ky hiéu ctia phan t co
s& v&i mot tir khda nim bén trén tén cla thanh td, chudi tir khoa duoc dit bén
trong cip dau™T™ ciing la tén cla stereoype. MO6t cach thé hién khac 1a dit
biéu tuong (icon) bén trong hinh chit nhét chira tén ctia khudn mau, hodc chi c¢o
biéu tuong va bén dudi la tén ctia khuén mau.
Hinh 3417 Mot s6 stereotype (khudn mau)

Chuong 3
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3.15. Céc luoc do

3.15.1. Gioi thiéu

Céc luge dd 1a nén tang co ban d& mo hinh hda hé thdng trong UML.
UML cung cép chin loai lugc d6 khac nhau nhim gitip mé hinh hoa chi tiét he
thdng, ching dugc chia thanh ba loai chinh
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_ Céc lugc dd finh : Use Case (Use Case Diagram), 16p (Class diagram), d6i
tuong (Component diagram).

_ Céc luge dd dong (hay cac lugc d6 hanh vi) : tuan tu (Sequence Diagram),
cong tac (Collaboration diagram), trang thai (Statechart diagram), hoat dong
(Activity diagram).

_ Céac d6 thyc thi : thanh phan (Component diagram), trién khai (Deployment
diagram).

Céc luge dd 1an luoe duoc trinh bay theo cAu tric

_Vidu: gém hinh vé va cac chi thich trén lugc do

_ Ngit nghia : y nghia ctia cac luoge do

_ Chirc nang : chirc niang st dung

_ Céc thanh phan chinh : gi6i thiéu cac thanh phan chinh trong luoc do.

Hinh 348 Tdng quan vé cac lugc do trong UML

Chuong 3
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3.16. Luoc do l6p (Class Diagram)

(quan hé két hop hay thu nap) (tén Iop) (quan hé té}lg quat hoa) (quan hé két
hop) (rang budc) (thudc tinh) (ham) (giao tiép) (quan hé phu thudc) (vai tro)
(biéu tuong ciia 16p) (da xa)

Hinh 349 Luogc do 16p (Cllass Diiagram)
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Chuong 3
HE THONG KY HIEU (UML Notation) 89

Ngir nghia

_ Mot luge dd 16p 1a mdt luge dd dung dé mo ta cac 16p (class), cac giao tiép
(interface), sy cong tac (collaboration) va cac mdi quan hé gitta cac thanh phﬁn
trong mo hinh.

_ Class Diagram la mét thé hién dudi dang dd thi ciu tréc finh ctia mo hinh.

Chuong 3
HE THONG KY HIEU (UML Notation) 90

3.17. Chiic ning

_ bit tén va 1ap mo6 hinh cac khai niém trong hé théng.

_ Dic ta sy cong tac, cac mdi quan hé quan hé gitra cac 16p

_ Dic ta so dd co s& dit lieu

_ Nguoi ta thuong dung cac luoc do 16p dé thé hien sy két ndi cta cac thanh
phan cu triic trong design view va process view.

_ Class Diagram duoc st dung trong mé hinh phan tich va thiét k&, hd trg cho
giai doan phén tich va thiét ké hé thdng.

3.17.1. Cac thanh phan chinh

Lop (Class)

Ngir nghia
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Mot 16p (class) 1a mot dai dién cho mdt tdp cac cac dbi tuong cO nhiing
dic tinh twong tw nhau. Pay Ia thanh phan co ban nhat ctia mot luge do 16p. Lop
ciing ¢6 ciu tric dir liéu, hanh vi va cac quan hé véi cac 16p khac.

Ky hiéu

Biéu tuong clia mot 16p don gian chi 12 mot hinh chir nhat gdm co ba
ph?m:

—Phan trén cling : chia tén cla 16p, tén cta 16p phai 1a duy nhat khéng duoc
tring voi tén cac 16p khac trong cing mot package. Ngoai ra trong mot sb
truomg hop ngin nay con co thé chia stereotype (khuén mau) hoic tagged value
(gia tri thé).

—Phan giita : chita danh sach cac thudc tinh(hay con goi la cac bién thanh phan).

— Phén cudi : chita danh sach cac hanh vi (hay con goi la cdc ham thanh phan)
Trong mdt s lwoc do hai phan dudi cing thuong duoc bd qua, ngay ca khi
chiing thyc sy hién dién, thi ching ciing khong hién thi tit ca danh sach cac
thudc tinh ciing nhu cac hanh vi. Muc tiéu & day chi thé hién nhiig thudc tinh
va nhiing hanh vi ¢6 ich trong mot luoc do cu thé, vi vay biéu tuong ctia 16p cb
thé duoc rit gon khi can thiét.

Hinh 320 Biéu tuong ctia mot 16p

Chuong 3
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(biéu turong don giin nhat) (thé hién cia I6p & mic dé phan tich hé théng) (thé
hién ciia I6p & midc do trién khai — xdy dung hé thong)
Hinh 3-21 Thé hién cta 16p & cac giai doan khac nhau
Cac thudc tinh va cac hanh vi trong mot 16p c6 thé ¢ cac tam vuc (visibility)
khac nhau, cac ky hiéu cua cac tam vuc duoc dit trude cac thude tinh hay hanh
vi, trong UML dinh nghia ba mirc chun :
_ Public — ky hiéu bing diu (+)
_ Private — ky hiéu bang dau (9
_ Protected — ky hiéu bang dau (#)
Cu phap cho cac khai bao cua thudc tinh nhw sau :
Tam vuc — Tén thude tinh — Bén s6 : Kiéu = Gia tri khdi tao
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Vidu : —color : Color = Red

+ size: Area = (100,100)

# points [2..*] : Point

Cu phap cho cac khai bao ctia ham nhu sau :

Tam vuc — Tén thudc tinh (danh sach tham sé) : Kiéu tra vé

Vi du : + display (): Location

+ hide()

—attachXwindow(zwin: Xwindow*)

Chuong 3
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3.18. Interface

Ngir nghia

C6 nhimg 16p khong cb gi ngoai cac ham 2o thuan tiy, trong ngdn ngit
Java cac 16p nhu vay khong 12 dbi tuong, chiing duoc goi 1a interface (giao tiép).
Muén st dung interface, 16p phai giao tiép v6i nd bing mot quan hé phu thudc,
16p st dung chi phu thudc vao cac hanh vi trong giao tiép, chit khong phu thudc
vao cac thir khac trong interface.
Ky hiéu

Ky hiéu don gian cia mét interface 1a mét hinh tron nho c6 tén ngay phia
dudi. Mudn chi ra cac hanh vi trong interface, ¢o thé biéu dién interface bang ky
hiéu 16p voi mot stereotype bén trén cua tén interface.
Hinh 3-22 Thé hign clia mot iinterface
Hinh 323 Mot cac st dung iinterface
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Chuong 3

HE THONG KY HIEU (UML Notation) 93

3.19. Cac loai quan hé

3.19.1. Quan hé két hop (association)

Mot quan hé két hop 1a quan hé vé mit ciu tric gitta hai, hoac gitta mét
va nhiéu thanh t5 (16p hoic ddi tuong).
—Trén quan hé két hop c6 thé ¢ hai tén cho hai hudng nguoc chiéu nhau.
(2 quan hé két hop — cong nhan Iam viéc cho cong ty va cong ty quan 1y cong
nhan )
manage
Hiinh 324 T&n trong quan h& két hoép
— M&i mdi hé két hop ciing c6 ban sb (multiplicity) va tinh dinh huéng
(navigate). Vi du nhu: (0..1), (1), (0..%), (1..*), (1..6), (10..%)...

Chuong 3
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Hinh 3-25 Ban sb (mulltiiplliiciity) trong quan hé két hop

—Trong quan hé két hop ciing co sw dé quy (trong trudng hop mét 16p (hay ddi
tuong) két hop véi chinh né. ( dé quy )

Hinh 3-26 Quan hg két hoép d& quy

—Trong quan hé két hop co thé ¢6 cac vai tro (hoic thé hién — role) khic nhau.
Tén ctia vai tro (hodc thé hién) duoc dit trén quan hé va ngay sat canh 16p c6 thé
hién d6. (xem hinh vé 327 bén dudi).
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Chuong 3
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(vai tro) (Person dong vai tro la nguoi lao dong) (Company dong vai tro la nguoi
chin)

Hinh 327 Vai tro (rolles) trong quan hé két hop

—Ngoai ra con ¢ Or-Association (quan hé két hop rang budc or), diy cb thé coi
12 mot rang budc trén hai hay nhiéu quan hé két hop. N6 xac dinh cac ddi tuong
ctia mot 16p chi ¢o thé tham gia vao mot trong nhimg quan hé két hop nay tai
mot thoi diém. Xét vi du trong hinh 328 tai mot thoi diém nhét dinh thi 16p
Account (tai khoan) chi c6 quan hé két hop véi mdt trong hai 16p Person (nguoi)
hodc Corporation (hang). (cach thé hién ctia quan hé Or-Association) (tai mot
thoi diém thi chi c6 mot trong hai quan hé c6 tac dung)

Hinh 328 Mot cua Or-Associiatiion

— Trong quan hé¢ ké& hop ciing c¢6 quan hé két hop han ché (qualified
association). Xét vi du hinh 329 16p Person (ngudi) chi quan hé véi 16p Bank
(ngan hang) thong qua thudc tinh han ché 1a account (tai khoan).

Chuong 3
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(thudc tinh han ché )

Hinh 329 Mot vi du cta Qualliifiier Associiatiion

—Trong quan h¢ két hop ta cling c6 mdt loai thé hién khac d6 la quan h¢ thu nap
(Aggregation). Quan hé nay chi ra ring 16p két hop dugc xem Ia “toan thé®, va
10p kia dugc xem nhw la mot bo phéan cta “toan thé“ d6. Xét vi du hinh 330 16p
Window duoc xem la 16p “toan thé” bdi vi nd ¢ thé chira nhiéu hinh (16p
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shape). (Iop “toan thé <) ( Iop “bo phan”) (cach thé hién cua quan hé thu nap)
Hinh 3-30 Quan hé thu nap (aggregatiion)

—Ngoai ra con cd quan hé cAu thanh (composition). Pay 1a mdt dang manh hon
clia quan hé thu nap (aggregation), trong truong hop nay khi 16p toan thé bi hiy
thi 16p bo phén (hay 16p ciu thanh) cling bi hiy theo. Xét vi du trong hinh bén
dudi 3-31 ta cb thé thiy 16p Window dugc ciu thanh tir hai thanh cudn
(scrollbar), mot header dong vai trd 1a tiéu dé& va mot panel dong vai tro 1a body
cua Window.

Chuong 3
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(lop window duroc cau thanh tir ba Iop Slider , Header va Panel) (cach thé hién
cia quan hé cau thanh)

Hinh 331 Quan hé cAu thanh (Composiitiion)

—Ngoai ra con cb quan hé n-ary association (quan hé két hop bac n) gitta nhiéu
16p v6i nhau.Sau day la mot vi du vé quan hé giita ba 16p Year (nim), Team
(d6i) va Player (cau thi). Quan hé nay chi ra s6 ban d€ lot ludi, s6 ban d& duoc,
s tran thing, sb tran thua, s6 tran hoa cta tht mén chia mot dodi bong trong mot
mua bong. (cach thé hién ctia quan hé két hop bac 3)

Hinh 3-32 Quan hé két hop bac 3

—Luu ¥ trong quan hé két hop bac n tit ci cac nhanh quan hé déu 14 quan hé két
hop thong thuong, khong phai 1a thu nap hay ciu thanh.

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 97

Chuong 3
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3.20. Quan h¢ tong quat hoa

Quan hé téng quat hda con duoc goi 1a quan hé ké thira. Quan hé tong
quat hoa 1a mot quan hé gitta mot thanh t6 tong quét (thuong dugc xem 1a thanh
t6 cha — superclass) va mot hay nhiéu thanh t chuyén biét (dwoc xem 1a thanh
t6 con —subclass). Quan hé nay thuong dugc st dung cho cac thanh t6 mo hinh
nhur 16p (class), goi (package), use case... Trong quan hé nay thanh t5 con dugc
ké thira cac dic diém cta thanh t5 cha (vi du 16p con ké thira cac thudc tinh va
ham ctia 16p cha). Sau day 1a vi du vé quan hé tong quat hoa :

Chuong 3
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(I6p cha) (cac 16p cha Shape duoc tong quat héa tir cac 16p con Polygon, Ellipse,
Spline... ) (cach thé hién kiéu riéng 1é) (cach thé hién kiéu cdy chia sé) (cach thé
hién ctia quan hé ké thira)

Hinh 3-33 Mot s6 cach thé hién ctia quan hé tong quat hoa (Generalliizatiion)
Trong quan hé tong quat hoa co mot s6 kidu rang budc trén quan hé :

—Pht 14p (Overlapping) — quan hé nay cho phép mdt 16p con & cip sau hon cb
thé ké thira tir nhiéu 16p con (cung mdt lic) & cip cao hon clia mét quan hé ké
thira trén mot 16p cha chung nao do.
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(I6p con c6 ké thim phii 1ap) (I6p con duoc ké thim phii Iip) (I6p cha) (cich thé
hién ciia quan hé ké thira phii I3p)

Hinh 3-34 Quan hé k& thira pht 14p (Overllappiing)

—Tach roi (Disjoint) — quan hé nay trai nguoc véi quan hé ké thira pha 1ap — 16p
con & cip sau hon khong duoc ké thim ciing mot liic nhiéu I6p con & cap cao
hon.

—Hoan toan (Complete) —c6 nghia 1a quan hé nay da day da cac 16p con, khong
thé thém méi mot 16p con nao nita. Vi du: 16p cha 1a 16p Ga (con ga)va hai 16p
con la Ga trong va Ga mai, hién nhién ta khong thé thém maot 16p vao trong quan
hé ké thira gitra ba 16p nay. Cach thé hién ciing twong tu nhw phan pht lap, ta chi
thay rang budc Overlapping bing Complete.

—Khong hoan toan (Incomplete) — nguoc lai voi quan hé hoan toan, day la quan
hé méc dinh trong quan hé ké thira, ¢ nghia la ¢o thé thém vao cac 16p con
trong quan h¢ nay.

Chuong 3
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(thé hién ctia quan hé ké thira khong hoan toan, tach roi)
Hinh 3-35 Quan hé ké thira khéng hoan toan

3.21. Quan h¢ phu thudc (Dependency)

Quan hé phu thudc 13 mdt quan hé ngit nghia giita hai thanh t5 mo hinh,
trong hai thanh t6 nay c6 mot thanh td doc 1ap va mot thanh t6 phuc thudc vao
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thanh t6 doc 1ap nay. Thuong ddy I quan hé giita hai 16p hai use case hodc hai
package...Vi du nhu mot 16p st dung tham sd 12 mot dbi twong ctia mot 16p
khac.

(Iop Shape phu thudc vao Iop DrawingContext vi ham Draw trong Iop Shape st

dung tham s6 Ia doi tuong cua lop DrawingContext) (cach thé hién cta quan hé
phu thuoc )
Hinh 3-36 Mot vi du ctia quan hé phuc thudc

Thong thuong quan hé phu thudc duge bidu dién biang mot duong dit nét
c6 mot mili tén & dau va thudng co cac keyword di kem bén trén miii tén d€ chi
kidu phu thudc. (cac kiéu quan hé phu thugc)
Hinh 3-37 Cac keyword trén quan h¢ phu thudc

Chuong 3
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3.22. Cac thanh t6 duoc tinh toan (hay dugc dan xuit — derived Element)

Pay 1a cac thanh t6 duoc tinh tir cac thanh t6 khac trong mé hinh hay
trong lugc do, ching duoc thém vao trong ban phan tich gitp lam rd thém cac
luge dd, ching van dugc thém vao ngay ca khi viéc nay khong cung cip thém
thong tin vé ngit nghia cho lugc d6. Ky hiéu clia cac thanh t6 nay 13 moét dau s6
(/)ngay trudc tén cua thanh t6. (thudc tinh age duoc tinh tir hai thudc tinh
currentDate va birthday) (quan hé két hop dan xuat)

Hinh 3-38 Thanh (3 tinh toan — dan xuét (Deriived Ellement)
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Chuong 3
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3.23. Luoc do doi tuong (Object Diagram)

Vi duy: (cac doi twong trong Iuwoc do (gia tri thudc tinh) (lién két gitta cac doi
tuong) (doi tuong an danh)
Hinh 3-39 Luoc do ddi tugng(Objject Diiagram)

Chuong 3
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Ngir nghia

_ La mét do thi cha cac thé hién, bao gém cac ddi tuong va cac gia tri cu thé.

_ La mét thé hién cta luoc do 16p, dua ra mot cai nhin khé chi tiét vé cac doi
tuong trong h¢ théng tai mot thoi diém nhat dinh.

Chiic nang

_ Minh hoa cu tric ca dit lidu

_ Minh hoa cac d6i tuong tai nhimg thoi diém cu thé.

_ Dic ta cac snapshot (thé hién cta hé thdng)

3.24. Cac thanh phén chinh

3.24.1. Cac déi tuong (Objects)
Ngirnghia
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Mot object (dbi tuong) la mot thé hién cu thé ctia mot 16p trong hé théng,
d6i tuong c6 thé 13y tén thét trong thé gioi thuc. Mot d6i tuong c6 thé duoc dinh
danh va dinh tri.

Ky hiéu

K§ hiéu cta ddi tuong trong luoc d6 1a mot hinh chit nhat duge dan xuét
tir ky hiéu ctia 16p, thuong o hai phan chinh
—Phan trén cta hinh chit nhat chira tén clia d6i tuong va tén 16p cta ddi trong
(cA hai déu duoc gach dudi). Néu d6i twong khong ¢6 tén, chi ¢6 16p phu thudc,
ta goi ddy Ia dbi twong an danh (anonymous). Ct phap dit tén ddi tuong
Tén doi tuong : Tén I6p
—Phén bén dudi chita cac gia tri ciia ddi tuong véi cac gia tri cu thé. Ch phap
Tén thudc tinh : Kiéu = Gid tri
(mot thé higén don gian chi voi tén ciia doi twong) (tén doi tuong) (tén 16p) (doi
twong co cac gia tri thugc tinh cu thé ) ( doi trong an danh, chi cé tén Iop ) ( doi
tuong voi biéu tuong lop phu thudc va tén duoc gach duor)

Hinh 340 Mot sb thé hién ctia dbi tuong (Obiject)

Chuong 3
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3.25. Poi tuong ghép (Composite Object)

Ngir nghia

D6i tuong ghép bidu dién dbi twong & mic do cao hon, ddi tuong ghép
dugc cu thanh tir cac dbi tugng thanh phan khac. Day 1a mot thé hién cha 16p
trong quan hé ciu thanh (xem hinh 3-34).
Ky hiéu

Ky hidu cta ddi tuong ghép tuong tw nhu cta ddi tuong thudng, nhung
phan hinh chit nhét bén dudi c¢6 chita cac déi tuong thanh phan ciu thanh va cac
lien két gilra cac d6i tuong nay. (tén doi twong va tén Iop)(cac doi twong thanh
phan)
Hinh 341 Thé hién ctia ddi tuong ghép (Composiite Obiject)
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Chuong 3
HE THONG KY HIEU (UML Notation) 106

3.26. Cac lién két (Link)

Ngirnghia

ot lien két (link) 12 mot tham chiéu gitta cac ddi tuong. Lién &t 1a mot thé
hién ctia quan hé két hop.
Ky kiéu

Ky hiéu cta lién két 1a mot duong dan néi hai dbi twong véi nau, cudi
duong dan co thé co tn vai trd cta déi tuong trong lién két d6. Luu ¥, lién két
khong ¢6 ban $6. Lién két ¢ rang budc han ché (qualifier) thé hién banh mot
hop nhd chita gia tri han ché ngay dau lién két. Ngoai ra lién két con c6 mét sd
stereotype khi thyc hién lién két.
— association™™ —mgc dinh khong can thé hién trén lién két, ngoai trir truong
hop can nhin manh.
parameter™™ _d6i tuong 12 tham sb ham
local™™  _d6i tuong 1a bién cuc bd
global™™  _d5i tuong 1a bién toan cuc
self ™™™ _r lien két (cac lién két gitta cic doi twong) (thé hién ctia lién két han
ché)
Hinh 342 Cac lién két (links)
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Chuong 3

HE THONG KY HIEU (UML Notation) 107

3.27. Luoc do Use Case (Use Case Diagram)

( cdc tic nhan trong hé thong) (quan hé két hop giita tic nhan va use case) (ranh
gidi xac dinh hé théng) (cic use case trong hé théng (quan hé “extend” (mé&
rong) giira hai use case)

Hinh 343 Luoc do Use Case (Use Case Diiagram)

Chuong 3
HE THONG KY HIEU (UML Notation) 108

Ngir nghia

_ La mét loai luge dd bao gém cAc actor, cac use case,va cac mdi quan h¢ gitta
chung.

_ Luogc do Use Case ghi nhan chiic ning ctia hé thdng dudi goc nhin ctia nguoi
str dung.

Chic nang

_ Dic ta ngir canh ctia mot hé thdng va cach thic he thong tuong tac véi thé gidi
bén ngoai.

_ Nim bit cac yéu cau ctia hé thong.

_ Xac nhan tinh hop 18 cta kién tric hé thong.

_ Xac dinh pham vi tmg dung va cac chitc ning cta hé théng

_ binh huong qua trinh cai dit va phat sinh cac truong hop test.
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_ Dong vai tro trung tAm trong viéc hoach dinh tién trinh tién hoa phan
mém.

Chuong 3
HE THONG KY HIEU (UML Notation) 109

3.29. Cac thanh phan chinh

3.29.1. Cac Use case
Ngirnghia

Use case (tam dich truong hop st dung) 1a mot chudi cac hanh dong hoic
mdt don vi chic ning duoc cung cip bdi hé théng nhidm dap tmg nhu cau cia
cac tac nhan bén ngoai hay cac hé thdng khac. Use case phai 1a mot don vi chiic
ning toan dién, ludn tra ve két qua cudi cing cho tac nhan ¢ quan hé véi nd va
khong thé chia nhd use case. Piém md rong (extension point) la mot tham chiéu
toi cac hanh dong duoc mo rong tir mot use case khac.
Ky hiéu

Ky hiéu ctia mét use case la mot ellipse voi tén bén trong hodc dit ngay
bén dudi ellipse. Bing ky hoc phan DKHP (tén use case)
Hinh 3-44 Thé hién cta Use case

Thé hién cta diém mé rong 13 mot danh sach nim bén trong use case
dugc bit dau véi tieu dé la Extension Points (xem hinh v& 346 trong phan
3.5.4.4.3 Cac quan hg).
3.29.2. Cac tac nhan (Actors)
Ngirnghia

Actor (thc nhan) 1a mot thuc thé dong vai tro twong tac voi hé théng, tac
nhan c6 thé 1a nguoi st dung hé théng hodc mot hé théng khac. Mdi tac nhan ¢
mot vai tro nhét dinh dbi v6i Use case ma nd tuong tc.
Ky hi¢u

K¥ hiéu cia mot tac nhan 12 mot hinh chit nhat biéu twong cta 16p véi
stereotype lactor™T™ duoc dit ngay trén tén cla tac nh 4n. Bi€u twong chuin
cta tac nhan trong lugc dd 12 mot “nguoi hinh que” (stickman) véi tén dugce dit
ngay bén dudi.
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Hinh 3-45 Thé hién ctia mot tic nhan (Actor)

Chuong 3

Hé thong ky hiéu (UML Notation) 110

3.30. Cac quan hé trén Use case

Ngirnghia
Co mot %) quan h¢ chuin dugc dinh nghia gitta Use case va Actor hodc

Use case :

—Quan hé két hop (association) — ddy 1a quan hé gitra mot actor va mot use case,

quan hé x3y ra khi nhimg thuc thé clia use case va actor c6 giao tiép, lién lac véi

nhau.

—Quan hé m& rong (extend) — quan hé mé rong tir use case A tdi use case B chi

ra ring use case A s& m& rong thém mét sd hanh vi 1y tir use case A, cac hanh

vi dugec mo rong tir use case B tuy thudc vao didu kién mé& rong dugc dic ta tai

diém mé rong (extension point) trén use case B.

—Quan h¢ tong quat hoa (generalization) — quan hé tong quat hoa tir use case A

to1 use case B chi ra rﬁng A la mot ph?ﬁ.n dic biét hoa cua B.

—Quan h¢ bao ham (include) — quan hé bao ham giita use case A va use case B

c0 nghia 1a A s€ bao ham nhiing hanh vi dugc dac ta boi B.

Ky hiéu

—Ky¥ higu cta cac quan hé :

—Két hop — dudng dan lién nét ni actor va use case

—M& rong — dudong dan dit nét ¢ hudng ndi hai use case trén d6 co tir khoa
extend ™™™,

~Téng quat hoa — dudong dan lien nét c6 tam giac rong cudi duong dan.

—Bao ham —duong din dit nét c6 huéng ndi hai use case trén d6 co tir khoa
include™1™™,

(actor) (quan hé mé rong) (diém mé rong) (quan hé bao ham)

Hinh 346 Nhimg quan h¢ trén use case

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 106

Chuong 3
HE THONG KY HIEU (UML Notation) 111

3.31. Cac quan hé¢ trén actor

Ngir nghia

C6 hai loai quan hé trén actor o Quan hé két hop — tuong tw nhu phan use
case. —Quan hé tong quat hda (generalization) — quan hé tong quat hoa tir tac
nhan A téi thc nhan B chi ra ring A ciing c6 thé giao tiép, lién lac v6i cac use
case ma tac nhin B giao tiép duoc.
Ky hiéu
(quan hé téﬁg quat hoa) (quan hé két hop)
Hinh 347 Quan hé trén cac actor

Chuong 3
HE THONG KY HIEU (UML Notation) 112

3.32. Luoc do tuan tw (Sequence Diagram)

doi tuong) (tén) (Iop) (thong diép truyén di) (nhan) (kich hoat) (dé qui) (duong
gi6i han chu ky séng ctia doi tuong) (tra vé) (hily) (tao)
Hinh 348 Luoc dd tuan tw (Sequence Diiagram)
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Chuong 3

HE THONG KY HIEU (UML Notation) 113

Ngir nghia

_ La mét luoc do tuong tac tap trung vao cac hanh vi dong hudng thoi gian.

_ Cach thé hién tuan tu dic biét hitu dung trong cac hé théng voi cac chirc nang
phu thudc vao thoi gian nhu 1a cac tmg dung thoi gian thuc, hodc cho cac kich
ban phirc tap khi ma su phu thudc vao thoi gian dong vai tro quan trong.

_ Luoc do tuan tu c6 hai phuong

_ Theo phuong thing dimg — biéu dién truc thoi gian theo hudng tir trén xudng
dudi.

_ Theo phuong ngang — biéu dién cac déi tugng khac nhau trong chudi tuin tu
cac su ki¢n dung d€ thuc hién mot chic ndng nao do cua hé théng.

_ Luoc dd tuan tu c6 hai dic diém ma luge do cong tac khong co 1a duong gidi
han chu ky séng (lifeline) va kich hoat (focus of control).

Chitc nang

_ MO hinh hoa ludng xtr 1y

_ Minh hoa cac kich ban dic trung

_ Mb th mét cach 1o rang su tuan tu ctia cac sy kién, thé hién khi nao mot ddi
tuong duoc tao va huy, mé ti cac hanh dong dong thoi.

Chuong 3
HE THONG KY HIEU (UML Notation) 114

3.33. Cac thanh phan chinh

Luoc do tuan tu bao gém bdn thanh t6 chinh :
—Cac doi twong (object) lién quan dén Iuge do.
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—Cac duong gidi han chu ky séng (lifeline) thé hién sy ton tai clia d6i tuong trén
truc thoi gian.
—Céc kich hoat (activation —focus of control) duoc thé hién b?mg hinh chir nhat
nam trén dudng song. DO dai cta focus of control cho biét thoi gian ma ddi
tuong ton tai dé thuc hién mot s6 hanh dong nao do.
—Cac thong diép (message) thé hién sy lién lac gilta cac dbi tuong, duoc bidu
dién bang cac canh ndi gitta nhitng hinh chit nhét cta cac focus of control cb lién
quan. C6 mot s6 dang thong diép : thong diép dong bd, thong diép khong dong
bo, thong diép deé qui...
3.33.1. Viéc tao va hily mot doi tuong

Trong luoc do tuan tu ta co thé dic ta khi nao mot ddi tuong duoc tao ra
va bj hay di. Xét vi du sau :
Hinh 3-49 1a mot luoce do tudn tu dién ta viec khéi tao va huy cac
dbi tuong trong luoc dd tuan tu. O day, ta thﬁy dbi tuong CellularRadio tao mot
d6i tuong Connection dé dap tmg lai thong diép Connect. Viéc tao mot dbi
tuong duoc ky hi¢u bﬁng mot miii tén thong diép chi dén hinh chit nhat mo ta
ddi tuong can tao. Tuong tu nhu vy, viéc huy d6i tuong ky hiéu bﬁng mot mii
tén thong diép chi dén diu X nim & cudi duong lifeline ctia d6i tuong. Thoi gian
séng clia doi tuong Connection dugc thé hién rét ro trén hinh ve.
(tao doi tuong) (hily doi tuong) (chu ky song ctia doi twong duoc tao ra) (thong
diép bat dong bo)
Hinh 3-49 Tao va hay déi tuong trén luoc do tudn tu

Chuong 3
HE THONG KY HIEU (UML Notation) 115

3.34. Thong diép khong dong b6 va dé qui

Thong diép khong dong bd 1a mot thong diép trd vé ngay lap tic sau khi
sinh ra mot tiéu trinh trong d6i tuong nhan thong diép. Trong lugc dd tudn tu, nd
duoc thé hién bang mot miii tén khoéng day di (chi c6 1 nét). Xem vi du hinh 3—-
49, théng diép Connect(pno) dugc tra vé ddi tuong Cellularradio ngay lap tixc
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sau khi duoc gdi téi ddi tuong Connection. Khi mét dbi twong tw kich hoat c6
nghia la nd sinh ra mot thong diép tw giri cho chinh no, day phai 1a mot thong
di¢p déng bd va duoc bidu dién bﬁng mot mii tén tw moc vao thanh kich hoat
(xem hinh vé 3-48).

Chuong 3
HE THONG KY HIEU (UML Notation) 116

3.35. Theéi gian chuyén théng diép trong luoc do tuan tw

Mot thong diép trong luoc dd tuan tu cb thé duoc dic ta thoi gian gt di
hoic thoi gian nhén vé. Ching c6 cac tén hinh thic ¢6 thé duoc dung trong bidu
thitc rang budc (xem vi du hinh 3-50). Mot thong diép théng diép co thé ton tai
trong mot khoang thoi gian dang k& tir lic duoc gti di dén lac duoc tiép nhan va
xu 1y, trong luogc dd tuan tu cac thong diép dang nay duoc biéu dién bzi.ng mot
mili tén xéo tir hinh chit nhat kich hoat nay t6i hinh chit nhat kich hoat kia.

(rang budc vé thoi gian nhan va giti théng diép) (thoi gian chuyén théng diép 13
ding ké)
Hinh 3-50 Rang budc vé thoi gian chuyén thdng diép

Chuong 3
HE THONG KY HIEU (UML Notation) 117

3.36. Luoc do cong tac (Collaboration Diagram)

Vi du
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(lién két gitta 2 doi trong co tuong tac voi nhau) (doi trong) ( message g di
giita cac doi tong) (: sO thit tir ctia cac message)

Hinh 3-51 Luoc do cong tac(Collllaboratiion Diiagram)

Ngir nghia

_ La mot luoce db twong tac tip trung vao cau triic td chic, mdi quan hé

tac dong qua lai giita cac ddi tuong.

—Luoc do cdng tac va tuan tw twong ty nhau ve mit ngir nghia, ching thé hién
nhitng thong tin twong tu nhung theo hai cach khac nhau.

—Luoc do tudn tu chd trong dén tht ty cac thong diép duoc Chuyén tai theo thoi
gian.

—Luogc do cong tac chii trong dén méi quan hé giira cac dbi tuong.

Chitc nang

_ Ghi nhan cac hanh vi dong ctia he thdng (huéng message)

_ MO hinh hoa ludng xtt 1y

_ Minh hoa sy phdi hop giita cau tric d6i tugng va cac xir 1y

_ Thé hién sy anh hudng 1an nhau giita cac d6i tuong

Chuong 3
HE THONG KY HIEU (UML Notation) 118

3.37. Cac thanh phan chinh

3.37.1. Cac doi tuong

Cac d6i tuong duoc thé hién tuong ty nhu trong luoc dd tuan t, d6 1a mot
hinh chir nhat véi tén d6i tuong va tén 16p duge gach dudi, trong mdt s6 truong
hop c6 thé khong d& tén ddi tuong.
3.37.2. Cic lién két

Lién két giira cac ddi twong duoc thé hien bing mot dudng ndi hai ddi
tuong cd quan h¢ voi nhau. Cac vai tro (role) va han ché (qualifier) trong lién
két dugc thé hién & dau cudi cha lién két (twong tuy nhu trong quan hé két hop
gitra hai 16p). Trong luogc dd tuan tu dic ta sdn mot sd khudén mau sén cho vai trd
clia cac lién két :
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local™T™  _chi ra rﬁng thuc thé twong ng 1a mot bién cuc bd trong mot hanh vi

hay mot ham.

global™T™  _chj ra ring thuc thé tuong tmg 13 mét bién toan

cuc trong mot hanh vi hay mot ham.

parameter™T™ —chi ra ring thuc thé tuong tmg 1a mot tham s trong mot hanh
vi hay mot ham.

selfT™T™ _chj ra rang dbi tuong cd thé gii thong diép cho chinh no...

(cac thong diép) (cac vai tro trong lién két) (tr lién két véi khuon mau self)

Hinh 3-52 Vi du vé cac khuon mAu trong vai tro lién két

Chuong 3
HE THONG KY HIEU (UML Notation) 119

3.38. Thong diép va cac Kich thich

Ngir nghia

Trong lugc dd cong tac mot sy kich thich (stimulus) 1a mét lién lac gitra
hai d6i twong nham muc dich truyén dat thong tin cho nhau. Mot stimulus s€ gay
ra mot ham, hodc danh thitc mét sy kién hodc tao ra hodc hiy mot d6i tuong.
Mot thong diép chinh la mot dic ta cia mot stimulus, nd dinh 16 vai tro ctua dbi
tuong nhan va dbi tuong gdi.
Ky hi¢u

Thong digép va stimulus duoc thé hién b?mg mot mii tén cd nhan dat ngay
trén lién két gitra hai ddi tuong. Ouw day cac lién két (links)dong vai trd chuyén,
thi hanh, hay phan phdi cac kich thich t6i cic di twong nhan. Miii tén clia thong
diép chi hudng dén ddi twong nhan. Mot s dang lién lac giita cac ddi twong Ky
hiéu Y nghia (twong trung cho) Céc thd tuc goi hodic cac ludng dieu khién con.
Luong dicu khién nén. Mdi mili tén biéu dién viéc xdc tién cho thong diep ké
tiép trong chudi cac théng diép Mot kich thich khong dong bd. Thong diép tra ve
ctia mdt tha tuc goi nao do.
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Chuong 3
HE THONG KY HIEU (UML Notation) 120

3.39. Ci phap dat tén nhan

Pay 1a mot phan rat quan trong trong viée dic ta cac thong diép, ¢ phap
chuidn cta cic thong diép bao gdm Predecessor guard-eondition sequence—
expression return—value := message-name argumentist
— Predecessor — 1a mot danh sach cac chi sb thir tir duge phan cach nhau bing
dau phay (,)va két thiic bang diu (/). Ct phap cta predecessor nhu sau
Chi s6 thir tir luong < * </’

Y nghia : cac thong diép co chi s thir tw trong danh sach trén phai duoc xit 1y
xong thi thong di¢p hién tai méi duge goi di.

—Guard condition — duoc viét bang ma gia hoic bing ngdn ngit 1ap trinh tiy
thudc cong cu hd trg thiét ké. Ca phap /° Ménh dé diéu kién ‘I’

—Sequence number — bicu dién chi s6 clia cac thong diép, cac thong diép long,
cac thong diép dong thoi... Ci phap

[ s6/ tén | [ recurrence] :°

Y nghia : S6 chi thi tr clia thong diép. Tén chi cac thong

diép dong thoi. Vi du :

1 —chi théng diép dau tien 2.1, 2.2 ... chi cac thong diép 1ong sau khi xir Iy
thong diép 2 3.1a, 3.1b 1a hai thong diép dong thoi. Recurrence — biéu dién cac
hoat dong Iap hoac diéu kién.

Co6 hai dang ct phap :

“* [* Pieu kién lip ‘]” — biéu dién mot dieu kién
lap. Vidu: * [ i=1..n].

‘[‘dieu kién 1@ nhanh ‘] — x4c dinh mot diéu kién
ré nhanh. Vidu: [x>y].

—Return value — gia trj trh vé clia thong diép
—Message name —tén thong diép
—Argument list — danh sach cac dbi sb
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—Mot s6 vi du vé cach dit tén nhan 2: display (x,y) —thong diép don gian

1.3.1 : p:= find(name) —thong diép lé)ng [x<0] 4 : invert (x, color) —c6 diéu kién
A3,A4/ C3.1 * : update() -message dong thoi

Chuong 3
HE THONG KY HIEU (UML Notation) 121

3.40. Luoc do trang thai (Statechart Diagram)

(trang thai két thiic) (trang thai bit dau) (sw chuyén doi trang thai ndi tai) (s
kién) (hanh dong) (sur chuyé;i doi trang thai) (trang thai con) (trang thai)
Hinh 3-53 Luoc do trang thai(Statechart Diiagram)

Ngir nghia

_ La mot luoe do thé hién may trang thai

_ La mét luoe do thé hién hanh vi ctia cac thuc thé ¢6 thé mang nhimg
hanh vi dong biang cach dic ta sy hoi dap clia chiing trudc nhimg sy
kién tir cac thuc thé khac gt toi.

Chitc nang

_ M6 hinh héa chu trinh séng cta dbi tuong

_ Mo hinh hoa cac ddi tuong phan hoi (user interfaces, devices...)

Chuong 3
HE THONG KY HIEU (UML Notation) 122

3.41. Cac thanh phan chinh

3.41.1. Trang thai (state)
Ngir nghia
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Mot trang thai (state) la mot hoan canh hay mot tinh huéng trong qua
trinh séng ctia dbi twong thda man mot vai dieu kién nao do, trang thai co thé &

tinh trang chi dong tién hanh mot s6 hoat dong hoic thu dong chd doi mot vai
su kién khac xay ra. Trong luoc do trang thai luén c6 mot trang thai ban dau
(initial state) va mot hoic nhiéu trang thai két thic (final state).

Chuong 3

HE THONG KY HIEU (UML Notation) 123

Ky hiéu

Trang thai ban dau (hay trang thai khéi dong) duoc ky higu b:Emg mot hinh
tron nhd dugc t6 den bén trong, trang thai két thic duoc ky hi¢u bﬁng mot hinh
tron nho duge to den dugc bao boi mot duong tron 16n hon & phia ngoai (xem
hinh v&3-53). Trang thai thong thuong dugc bidu dién bing mot hinh chit nhat
vOi cac goc tron. Hinh chit nhat biéu dién mot trang thai co thé duoc chia thanh
nhiéu phan
—Phan chita tén — chita tén cla trang thai.
—Phan chita cac su chuyén d6i ndi tai (Internal transitions) — phﬁn nay chira danh
sach cac hanh dong ndi tai (internal actions) bén trong mot trang thai. Ca phap :
actionHabel /° action-expression C6 mot s nhan hanh dong (actiona-abel)
chuén duoc dinh nghia trong UML:
—entry —xac dinh mot hanh dong dau vao clia mot trang thai. Vi du trudc trang
thai danh password (Typing Password — hinh 3-54) ta phai c6 mot hanh dong la
dinh dang cac ky tu danh vao dudi dang 4n (vi du nhu dung ky tu * d€ thay thé).
—exit —xac dinh mét hanh dong khi thoat ra khoi trang thai. Vi du sau khi thoat
khoi trang thai danh password ta phai dit lai chuén thong thuong cho viéc nhan
mot ky tu tir ban phim (khong hién thi dudi dang 4n nita).
—do — xac dinh mot hanh déng noi tai xay ra trong trang thai.
—include — xac dinh mdt trang thai con hodc mot may trang
thai con c0 lién quan.
—Trong nhimg trudng hop khac, ngudi dung c6 thé dinh nghia cac nhan su kién
theo ct phap sau:
Tén swkién “(‘ danh sich doi sé duoc cach nhau bang dau phdy °)’ ‘[¢ diéu kién
bio vé ‘]’ /’ biéu thitc hanh dong
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Hinh 3-54 Trang thai — danh password

Chuong 3
HE THONG KY HIEU (UML Notation) 124

3.42. Trang thai ghép (Composite state)

Ngir nghia

Mot trang thai ghép bao gom hai hay nhiéu trang thai con c6 thé duoc
chia thanh cac nhém tuan tw hoic d?)ng thoi (con goi la mién — region) voi nhau.
Mot trang thai con ciing c6 thé 1a mét trang thai ghép chira cac trang thai con
khac. M6i mién (region) con cb thé co trang thai bit dau gia va trang thai két
thic.
Ky hiéu
Hinh 3-55 Trang thai con tudn tw (mién) (trang thai bit dau gii)
Hinh 3-56 Trang thai con dong thoi

Chuong 3
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3.42. Sy kién (event)

b6 1a mot sy viec dang cha §, mot sy kién cod thé gay ra mot sy chuyén
doi trang thai. Co thé c6 mét sd loai sau:
—Mot didu kién dugc chi dinh trd thanh ding (miéu ta bing biéu thic co gi tri
ding/sai). Swkién xay ra khi gia tri biéu thic chuyén tir sai sang ding. Con dugc
goi la su kién chuyén doi (change event). Vi du (xem hinh 3-57): Connected,
busy
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—Nhéan mot tinh hiéu (signal) bén ngoai tir mot ddi tuong khac. Con duoc goi la
mot su kién tin hiéu (signal event)

—Nhéan mot 1oi goi hanh vi tr mot dbi tuong khac. Con dugc goi la sy kién goi
(call event).

—Khoang thoi gian troi qua sau mot s kién duoc chi dinh (thuong 1a thoi diém
vao cua trang thai hién tai). Vi du: after (5 seconds)

Mot tin hiéu hoac mot su kién goi cd ca phap nhu sau:

Tén sukién “(‘ danh sach céc tham s6 )’ Vi du : xem hinh 3-57.

Chuong 3
HE THONG KY HIEU (UML Notation) 126

3.43. Céc chuyén doi trang thai don gian (simple transitions)

Pay la quan h¢ gitra hai trang thqéi, duoc biéu dién bﬁng mot cung hodc
mot duong din c6 hudng tir trang thai dau dén trang thai cudi. Nhin ctia mot
simple transition co dang nhu sau:

Event-signature ‘[guard-condition ‘|’ 7/’ action-expression Trong d6 event—
signature c6 ct phap: Tén sur kién ‘(‘ danh sich tham sé )’ Guard-condition
(diéu kién bao v&) 1a mét bidu thic ding/sai. Action-expression (biéu thic hanh
dong) dugc thuc thi khi c6 mét sy chuyén doi Xay ra.

Vi du: Right-mouse-down(location) [location in window] / object:=pick—
object(location); Giai thich: khi phim chudt phai dugc bam tai vi tri location,
néu vi tri location nam trong clra s6 man hinh thi di tuong s& dugc gan bing dbi
tuong duoc léy tai vi tri location (thong qua ham pickobject). (cac suwr kién) (su
chuyén doi trang thai)

Hinh 3-57 Mot vi du vé luge do trang thai..
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Chuong 3

HE THONG KY HIEU (UML Notation) 127

3.44. Cac chuyén déi trang thai phitc tap (complex transitions)

Mot complex transition c6 thé c6 nhiéu trang thai dau va nhiéu trang thai
cubi. N6 biéu dién sy dong bd hodc phan chia cac tién trinh dong thoi cho cac
trang thai con xay ra dong thoi.

(complex transition)

Hinh 3-58 Compllex Transiitiion

Giai thich: qta trinh cai dit duoc chia thanh nhiéu tién trinh con xt 1y dong thoi
véi nhau sau do tt ¢ cac tién trinh nay s bj huy.

3.43.1. History Indicator

Mot history indicator ding d& ghi nh& cac trang thai, nd duoc xac dinh
bang mot hinh chir nhat chira cac trang thai va mot hinh tron c6 chit H (history)
bén trong. Khi mét sy kién xay ra (vi du nhu hoat ddng bi nga“it gitta chimg) s€ co
mot tin hi¢u resume dugc goi dén History indicator, né s& khoi phuc lai cac
trang thai & an sau cung trong hinh chit nhat.

(tin higu ngat) (tin hiéu khoi phuc) (history indicator) (ving chiu 4nh huong ciia
history indicator)
Hinh 3-59 History Indiicator
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Chuong 3

HE THONG KY HIEU (UML Notation) 128

3.45. Cac trang thai dong bd (synch states)

K¥ hiéu clia cac trang thai dong bo 1a mot hinh tron ¢ chira dau (*) bén
trong. Xét vi du (dong bo)
Hinh 3-60 Trang thai dong bo
Giai thich: trong vi du trén ta c6 thé thay trang thai build frame (xay khung nha)
phai dong bd véi viec gin cac thiét bi dién nén tang. Ké do, sau khi di day (theo
cac khung) cho cac thiét bi dién trong nha s& duoc tién hanh déng b voi viéc
lop mai va sau d6 méi téi viec d6 tuong va gin cac thiét bi dién bén ngoai.

Chuong 3
HE THONG KY HIEU (UML Notation) 129

3.46. Luoc do hoat déng (Activity Diagram)

(trang thai bt dau) (trang thai hoat dong) (xét diéu kién dé tiép tuc thuc hién)
(phan thanh cic nhanh hoat dong dong thoi) (két hop cac nhanh hoat dong dong
thoi lai) (trang thai két thiic)

Hinh 3-61 Luoc do hoat dong (Actiiviitiies Diiagram)

Ngir nghia

_ La mét luoc dd thé hién cac luéng cta cac hanh dong
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_ La mot bién thé cua may trang thai trong do cac trang thai thé hién su hoat
dong cha cac hanh dong va sy chuyén doi duoc khdi dong khi cic hanh dong
hoan thanh

_ St dung luoc dd hoat dong trong trudng hop tit ci hodc hau hét cac sy kién
thé hién su hoan tit cia cac hanh dong dugc san sinh bén trong tién trinh.

Chitc nang

_ M0 hinh hoa cac hoat dong thé gioi thuc

_ MO0 hinh hoa cac thao tac

_ Ném bit cac cong viéc s€ duoc thuc hién khi mot hanh vi duoc thuc hi trong
hé thong.

Chuong 3
HE THONG KY HIEU (UML Notation) 130

3.47. Cac thanh phan chinh

3.46.1. Cac trang thai hanh dong (action state)

La mot dang don gian cia trang thai, n6 s€ truc tiép bién doi sang trang
thai khac sau khi thyc hi¢n mot hanh dong nao d6. Mdt action state khong thé ¢b
cac chuyén di noi tai trong trang thai. Ky hiéu cia mot action state la mot hinh
twong ty hinh chit nhat nhung hai canh bén dugc thay bang hai cung tron, bén
trong chira biéu thic hanh dong
Hinh 3-62 Cac actiion state..

3.46.2. Cac quyét dinh (decisions)

Luoc do hoat dong st dung cac quyét dinh khi can c6 nhimg chuyén doi
hop 1y t6i cac trang thai hanh dong khac v6i nhiing dieu kién do ngudi dung dic
ta, hudng chuyén ddi phu thudc vao gia tri ding/sai cia biéu thitc quyét dinh.
(decision)

Hinh 3-63 Decisions

Giai thich: trong vi du trén khi tinh toan tdng chi phi cho mét viéc nao do,
néu sb tién nhd hon 50 USD thi ¢ thé chuyén ngay sang trang thai hanh dong
charge customer’s account, néu 16n hon 50 USD phai chuyén sang trang thai
hanh dong 12 xin thim quyeén (getauthorization) rdi méi chuyén sang trang thai
hanh dong chargecustomer’s account.
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Chuong 3
HE THONG KY HIEU (UML Notation) 131

3.48. Swimlanes va doi tuong trong lugc do hoat dong.

Nhimg hanh dong hoic nhimg hoat dong con co thé t& chitc vao cac
swimlane (cac duong phan ludng cong viéc). Swimlane ¢ tac dung nhom cac
hanh dong lai theo mdt muc dich cu thé (vi du nhu cac hanh dong cling xAy ra tai
mot noi, cac hanh dong cta cing mot tac nhan...).

Biéu dién ctia swimlane 13 mot hinh chir nhat c¢6 tén ngay phia trén bén
trong hinh chit nhat. Xem vi du hinh 3-64, ta théy cac actionstate duoc chia vao
trong ba swimlane la Customer, sales, va stockroom. Ta théy cac action state
nhu Reuest Service (yéu cau phuc vu), Pay (tra tién), collect order (chon) déu 1a
nhitng hanh dong ctia khach hang (customer) nén chiing duoc t6 chitc vao cling
mot swimlane. Trong Iugc dd hoat dong cling co thé xuét hién cac dbi tuong, nod
déng vai trd 1a dau vao hoic dau ra cho cic action state, hodc chi dung d& minh
hoa ddi tuong bi anh hudng bdi mot hoat dong nao db trong lugc do. Néu ddi
twong 1a dau ra hodic bi anh hudng béi mot hanh dong thi s& c6 mot miii tén dit
nét di tir hanh dong dén ddi tuong, nguoc lai néu 1a dau ra thi mii tén c6 huéng
tir ddi tuong toi hanh dong. ( tén cia cac swimlane) (doi tuong trong Iuoc do
hoat dong) (ba swimlanes trong lurpc do 12 Customer, sales, storckroom)

Hinh 3-64 Cac Swimlane va cac dbi tuong
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HE THONG KY HIEU (UML Notation) 132

3.49. Cac biéu tuong diéu khién

Céc biéu tuong diéu khién cung cip nhimg ky hiéu dung dé dién ta cho
mdt loai thong tin no d6 can dugc dic ta trong qia trinh chuyén déi giita cac
hanh dong. Ching dugc dua vao luogc dd chi nhim muc dich nhdn manh nhimng
thong tin ma nguoi dung thém vao. Ching co hai loai:

—Tin hiéu nhan : biéu dién bang mot hinh chir nht c6 mot dau 16m, mot mii tén
dit nét dugc ve tir d6i tuong téi hinh chit nhat cho biét day la ddi tuong gl tin
hiéu.

—Tin hiéu gt : biéu dién bing mot hinh chir nhat c6 mot dau 161, va ciing co thé
c6 mot miii tén v& tir hinh chir nhat t&i d6i twong nhan tin hiu. (tin hiéu gii va
doi twong nhan tin hiéu) (tin hiéu nhan va doi tuong giti tin hiéu)

Hinh 3-65 Biéu tuong gl va nhan tin hiéu

Giai thich: khi hanh dong bat may pha ca phé dugc thuc hién (turn on
machine) n6 s& gti tin hiéu 12 may bat (turn on) dén ddi tuong 1a binh pha ca phé
(coffeepot) sau d6 s& chuyén qua trang thai pha ca phé (Brew coffee), ké d6 khi
d6i tuong binh pha ca phé (coffeepot) bao den da tit thi s& chuyén qua hanh
dong ché ca phé ra ly (Pour coffee).
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Chuong 3

HE THONG KY HIEU (UML Notation) 133

3.50. Luoc do thanh phan (Component Diagram)

Vi du

(cic trang web lién két véi cic thanh phan khac trong hé thong) (thanh phan
thuc thi) (cac thir vién) (cac component (thanh phén ) trong hé théng)

Hinh 3-66 Luoc d6 thanh phan (Component Diagram)

Ngir nghia

_ La luge dd thé hién su phu thudc gitta cac thanh ph?m ph?ln mém v&i nhau.
_ La luoc d6 ghi nhén ciu tric vat 1y ctia phién ban cai dit.

Chitc nang

_Tb chiic source code

_ Xay dung mét phién ban thuc thi dugc

_ Dic ta ciu tric co s dit lieu vt 1y

_ Puoc xay dung nhu mét ph?m dic tA cAu tric he théng

Chuong 3
HE THONG KY HIEU (UML Notation) 134

3.51. Cac thanh phan chinh

Thanh t6 chinh trong luoc do thanh phén 1a cac thanh phan (component),
chiing biéu dién cac thanh phan trong viéc trién khai hé thong bao gdm chuong
trinh (ma ngudn cta phan mém, ma nhi phan, chuong trinh thuc thi, cac trang
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web...), va cac suu liéu cho hé théng... K¥ hiéu cua component trong lugc do la
mdt hinh chit nhat c¢6 hai hinh chit nhit nhd gin & canh bén cla hinh, bén trong
chra tén cia component v6i ca phap: Component —type

Chuong 3
HE THONG KY HIEU (UML Notation) 135

Mot thuc thé component co tén va kidu duoc gach dudi va cach nhau boi
diu hai chdm. Component ciing c6 thé chita cac d6i tuong (tai thoi diém thuc
thi) bén trong ban than no.

Hinh 3-67 Mot component chita cac object bén trong..

Ngoai ra trong lugc d6 thanh phan con cb cac quan hé phu thudc giita cac thanh
ph?ln, quan hé phuc thudc chi ra sy phu thudc lan nhau gitra cac thanh phﬁn khi
trién khai hé théng. Mot thanh phan c6 thé dinh nghia cac giao tiép cho cac
thanh ph?ln khac st dung, tén giao tiép dat ngay bén canh biéu twgng cua giao
tiép (xem phan 3.5.2.4.2)

(component) (interface)

Hinh 3-68 Component va cic giao tiép (interface)

Chuong 3
HE THONG KY HIEU (UML Notation) 136

3.52. Lugc do trién khai (Deployment Diagram)

Vi du

(két noi giita cac node khi trién khai hé thé/ng) (cac node trién khai trong hé
thong)

Hinh 3-69 Lugc do trién khai (Deplloyment Diiagram)
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Ngir nghia
_ La mét do thi cac node duoc lien két bdi cac két ndi
_ La luge do thé hién cau hinh clia cic thanh phan dang xtt 1y tai thoi
diém hé thong dang chay, cac thanh phan phan mém, céc tién trinh
va cac ddi tuong dang sdng trong chiing
Chitc nang
_ Dic ta sy phin bd cac thanh phan trong hé théng_
_ B& sung cho lugc d6 thanh phan bing cach chi ra cdu hinh ctia cic thanh phan
xtr 1 khi hé thong dang chay va cac thanh phan phan mém.
_ Thé hién su chuyén ddi ctia cac thanh phan tir node ngay sang node khac hoic
cac dbi tuong tir thanh phan nay sang thanh phan khac.
Cic thanh phan chinh

Thanh phan chinh trong luge do trién khai la cic node (nit), ddy la cac
thanh 5 vt 1y, ton tai tai thoi diém hé théng dang thuc thi, ching bidu dién cac
thi nguyén may tinh. Cac component song (live) trén cac node va cac node bicu
dién viéc trién khai vét 1y ctia cac thanh phan. Ky hiéu cta cac node trong lugc
dd co thé 1a cac biéu tuong trong thé gi6i thuc hodc 1a mét hinh khéi véi tén
node bén trong.
Hinh 370 Mdt sb thé hién ctia Node

Mot node ¢ thé chira cic component bén trong va nhimg component nay
c6 thé lién hé v6i nhau bing cac quan hé phu thudc, trong khi d6 néu hai node
c6 quan hé vdi nhau, ching sé duoc lién két b:'?mg mot connection (két ndi), va
cac dbi tuong hay cac thanh phan bén trong node s lién lac, quan hé véi nhau
théng qua két ni nay.
Hinh 3-71 Node chita cac component c6 quan hg v6i nhau
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Chuong 3

HE THONG KY HIEU (UML Notation) 137

3.53. Tém tit

Chuong 3
HE THONG KY HIEU (UML Notation) 138

3.54. Tém tit

Chuong ba trinh bay vé cac loai luoc do cling véi hé théng cac ky hiéu
dugc dinh nghia trong UML, bén canh d6 13 mét s6 cii phap va khudn mau diing
d€ dinh nghia ky hiéu cho cac khai niém méi ma ngudi ding mudn dinh nghia.
Nhu ta thdy, cac luge do trong UML c6 nhimg dic diém riéng biét, mdi lugc do
thé hién mot khia canh riéng clia hé thong can xay dung. Thong qua chin luoc do
ta c6 thé thdy UML c6 thé mo hinh hda nhiéu hé thdng tir don gian dén phic tap.
Trong chuong k& tiép s& trinh bay vé img dung ctia UML trong qui trinh phat
trién phan mém RUP, dic biét Ia cach st dung cac lugc do dé dic ta cac mo hinh
trong cac giai doan khac nhau cta qui trinh.
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 139 »

4.1. Giéi thigu

Ngay nay, chit luong phan mém phu thudc vao rat nhiéu yéu t6 khac
nhau, trong d6 quy trinh cong nghé¢ dong mot vai tro quan trong vao loai bac
nhit. Trudc tinh hinh d6 cac coéng ty phan mém 16n trén thé giéi da nhanh chong
dua ra nhiéu quy trinh céng nghé khac nhau, trude tién 1a phuc vu cho nhu cau
phat trién phan mém trong cong ty minh, sau do 12 cong b rong rai dé thu thap
¥ kién tir nhimg ddi thc nhim tim kiém 101 giai cho bai toan t&i vu hda quy trinh
cong nghé ctia minh. Hién nay c6 rat nhiéu quy trinh phat trién phan mém khac
nhau duoc st dung trong cic cong ty phat trién phan mém nhu : Water fall
Process, OPEN Process, Object-Oriented Software Process,Unified Process...
mdi quy trinh déu c6 nhitg wu/khuyét diém riéng ctia minh nhung ndi bat nhat
va ngay cang dugc st dung rong rai nhat la Unified Process ctia hang Rational.
RUP (Rational Unified Process) ngay cang dugc sir dung va duoc hd tro rong rii
tir nhimg ddi tac st dung, mic di RUP méi duoc phat trién trong nhimg nim gan
day, nhung sy xuét hién cia RUP danh diu mot xu huéng phat trién méi trong
giai doan bung nd ctia nganh céng nghé phan meém.

4.2. Gioi thiéu Rational Unified Process (RUP)

4.2.1. Khii quat vé RUP

RUP - Rational Unified Process —1a quy trinh céng nghé phan mém duoc
phat trién bdi hiing Rational, RUP hd trg cic hoat dong phat trién phan mém
theo nhom, phéan chia cong viéc theo thi ty cho ting thanh vién ctia nhom trong
timg giai doan khac nhau clia quy trinh phat trién phan mém. RUP sir dung ngon
ngit UML d€ mé hinh hoa va cung cip nhimg huéng dan d€ sir dung UML mot
cach hiéu qua nhat.
Hinh 44 Toém tit lich st phat trién cia RUP
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Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 140 \

4.3. Gidi thiéu Rational Unified Process (RUP)

Muc dich chinh ctia RUP 1a gitp san xuét nhitng phan mém c6 chét lugng
cao théa mén yéu cau cia ngudi ding cudi, trong khuon khd thoi gian va ngan
sach.

RUP duoc phét trién va duy tri béi hang Rational, ddm bao qui trinh ludn
duoc cai tién hoan chinh hon trén co s& nhig kinh nghiém phan hoi tir ddi tac
st dung, su tién hoa va nhimg cach van dung t6t nhat trong thyuc t¢. RUP nang
cao ning suat lam viéc cia nhom. Cac thanh vién trong nhom c6 huéng dan,
khudn mau, cong cu hd trg va déu st dung mot ngdn ngit chung, mot qui trinh
chung do d6 c6 su thdng nhét trong cach nhin va phuong hudng phat trién mot
phan mém. St dung UML d€ h tro tit ca cac giai doan (phase) trong quy trinh
phat trién phan mém, hoat dong chinh ctia RUP 1a tao, cii tién va quan 1y cac
loai mo hinh. Ngoai ra, RUP con hudng dan 1am mot luong 16n cac suu ligu cho
phan mém, RUP nhan manh viéc phat trién nhimg md hinh giau ngit nghia biéu
dién cho hé théng dudi goc do clia nguoi phat trién. Ngay nay, RUP duoc hd tro
bdi cac cong cu, gitp tw ddng hoa phan 16n quy trinh phat trién phan mém. Cac
cong cu hd tro RUP ¢6 thé k& dén 1a quan 1y d& an, phan cong nhan sy, tao lap
va quan 1§ md hinh, kiém chimg...

Khong mot quy trinh nao c¢6 thé phu hop cho tat ¢ cac t6 chirc phat trién
phan mém. RUP dugc phat trién trén co s& ciu tric don gian va rd rang, co thé
cau hinh lai cho phit hop v6i nhu cau cta to chic st dung. RUP phu hop cho
nhitng nhom phat trién nhd ciing nhw nhimg 6 chic 16n. RUP 1a tip hop nhiing
cong viéc va kinh nghiém da duoc van dung hiéu qua nhét trong thyc té. Viéc
phat trién theo RUP cho phép nhiimg nhom phat trién c6 duoc mot s thuan loi
so voi nhitng nhom khac.
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Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 141 \

4.4 Gidi thiéu Rational Unified Process (RUP)

4.4.1. Kién triic cia RUP
Cac giai doan (phase) cua quy trinh

RUP i quy trinh bao gdm nhiéu budc lip d€ xay dung hé thng goi 1a cac
chu ky (cycle). Mbi chu ky cho két qua 12 mot phién ban release clia phan mém
bao gom ma ngudn trong cac thanh phan (componennt) ¢ thé bién dich va thuc
thi. Mot chu ky duoc chia lam bén phase 1a khéi dau (inception), trién khai
(elaboration), xay dung (contruction), chuyén giao (transition).
_ Inception : xac dinh pham vi du an, cac tai nguyén can thiét va phéac thao chic
nang cho nguoi st dung (business case).
_ Elaboration : phan tich van d@, lap ké hoach dy an, danh gia rui ro va
xéc dinh kién tric hé théng.

Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 142 \

4.5 Gidi thiéu Rational Unified Process (RUP)

_ Construction : phat trién cac thanh phan (component), tich hop vio san phdm
va kiém chimg cac chitc ning
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_ Transition : chuyén giao sin phim dén khach hang, huan luyén khach hang
cach str dung, bao tri dong thoi didu chinh mét sb chirc ning can thiét.
Cac giai doan (phase)
Inception Elaboration Construction Transition
Khéi dau Trién khai Xay dung Chuyén giao
Truc quan hoa
Kién triic co ban
Cac tinh ning khéi dau
San pham
release
Hinh 42 Cac phase cia RUP

Ngoai ra, trong mot cycle (chu ky) con bao gdm nhiéu budc lip con
(iteration). Mai iteration ciing cho két qua la mét phién ban release va duogc hoan
thanh qua qua trinh thuc hién mét day cac cong viéc cu thé goi 1a ludng cong
viéc (workflow). Cac cong viéc dugc phan chia vao cac workflow dé xay dung
phién ban release cho mot iteration. Cac ludng cong viéc co ban la business
modeling (md hinh hda nghi¢p vu), requirements (xac dinh yéu cau), analysis
(phan tich), design (thiét k&), cai dit (implementation) va deployment. Ngoai ra
con cb cac ludng cong viec hd tro quan 1y dw an (project management), quén Iy
cau hinh va thay doi (configuration and change management) va quan 1y moi
truong (enviroment).

Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 143 ;

4.6. Gidi thiéu Rational Unified Process (RUP)

Hinh 43 Cac wokflow va iteration

Hinh trén mé ta kién tric cia RUP theo hai truc

—Truc hoanh t& chirc theo thdi gian dién td mét chu ky (cycle) bao gém cac
phase va cac budc lap (iteration).
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— Truc tung t6 chic theo céac luéng cong viéc (workflow) bao gém cac hoat
dong, cac thanh phan va nguoi thuc hién.
4.6.1. Cau triic tinh ctia quy trinh

RUP mo ta ai (Who) dang lam gi (What), lam nhu thé nao (How) va khi
nao (When). RUP dinh nghia bén thanh ph?ln sau _ Worker —-Who — dinh nghia
cong vieéc va trach nhiém clia mdi ca nhan, hoic mot s6 ca nhan 1am viéc véi
nhau trong nhom. Vi du:
—Project Manager : truong du an.
—System Analyst : phan tich vién hé thong.
—Tester : kiém tra vién.
—Activities — How — hoat dong ctia mét worker la mot tap cong viec c6 mot muc
dich 16 rang. Vi du: Lap k& hoach cta trudng du an

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 144 \

4.7. Gidi thiéu Rational Unified Process (RUP)

—Tim cac use case va cac actor cho hé théng ctia phan tich vién hé thdng.
— Artifacts — What — 14 nhimg thong tin duoc phat sinh, thay déi hodc st dung
bdi quy trinh. Vi du: M6 hinh Use Case (Use Case model), M6 hinh thiét ké
(Design model). Cac suu li¢u (document). Cac thanh phﬁn thuc thi.
—Workflows — When — mo ta cach thitc tién hanh cac hoat dong theo trinh ty va
vai tro clia mdi worker.
Hinh 44 Vi du vé mdt ludng cdng vide va vai trd cta cac worker
4.7.1. Cac dic diém phan biét ctia RUP so voi cac quy trinh phat trién phan mém
khac
RUP I4 quy trinh hudng chiic ning hé thong (use case)

Thay cho cach mé ta chic ning truyén théng, RUP st dung mé hinh Use
Case d€ mo hinh hda chirc ning cho timg loai ngudi st dung. Ngoai ra, cac chitc
ning (use case) con dong vai trdo dan dit quy trinh phat trién dén cac budc phan
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tich, thiét ké va kiém chimg. Duya trén use case, nguoi phat trién tao mét loat cac
md hinh phan tich (analysis model), thiét két (design model) cai dit

(implementation model) va xem xét cac md hinh d6 c6 bao gdm cac thanh phan
dap tmg day @ cho viéc thyc hién chitc ning hé théng hay khong. Quy trinh
phat trién theo d6 sé thuc hién day cac cong viéc dua trén use case.

Thiét k& Cai dit Kiém chimg

Phan tich Xac dinh yéu cau

Céc use case lien két cac workflow nay véi nhau.

Hinh 4-5 RUP hudng chitc ning he thdng

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 145 \

4.8. RUP tap trung vio kién tric phan mém

Kién trc 1a cai nhin t6ng thé vé thiét ké clia hé thong, loai bd chi tiét va
tap trung vao nhitng tinh chit quan trong. RUP cung cip phuong hudng dé timg
budc xac dinh kién tric ctia hé thdng, dap Gng cac yéu cau cho viéc thay doi va
tai st dung ctia phan mém. RUP xéc dinh mot méi lién hé giita kién triic véi use
case. Kién tric phai duoc xay dung sao cho dap Gng tit ca chirc ning trong hién
tai va tuong lai. Viéc xac dinh kién tric doi hdi phai xac dinh nhimg chiic ning
nio 1a quan trong bac nhét va chd yéu cia hé thdng. Kién tric phin mém duoc
xac dinh va cii tién timg budc qua cac phase. Kién tric phan mém Cic giai doan
(phase) Inception Elaboration Construction Transition Kh&i dau Trién khai Xay
dung Chuyén giao
Hinh 4-6 RUP tp trung vao kién tric phan mém
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Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.9. RUP la quy trinh lidp va ting truong timg budc

Phat trién mot phan mém phic tap doi hoi khong chi thoi gian ma con k¥
thudt phan chia hé théng thanh nhimg phan nhd. Quy trinh gém nhiéu iteration
(budr 1ip) dé xay dung phan mém. Mdi tap chirc ning clia hé thong sé duoc phat
trién trong mot iteration va két qua 1a sy hoan chinh vé tdng thé ngay cang gia
tang. Cac iteration phai dugc thuyc hién theo ké hoach va c6 kiém soat. Mot
iteration la mot trinh ty cac hoat dong dugc 1én ké hoach theo mdt tiéu chuan
xac dinh va cho két qua 12 mot phién ban release ctia phan mém. Trong mdi
budc, nguoi phat trién chon mdt nhom cac chiic ning va tién hanh phan tich
(analysis), thiét ké (design), cai dat (implementation) va kiém chimg (test) cac
chirc ning nay. Néu iteration dap tmg dwoc muc dich dé ra thi chuyén sang mot
iteration méi véi mot nhdm cac chirc ning ké tiép.
Thiét ké
Cai dat
Kiém chimg
Phan tich
Xac dinh
yeu cau
Inception Elaboration Construction Transition
Budc lip mé dau
Lapl
Lap2
Lapn
Lap n+1
Lap n+2
Lap m
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Lap m+1
Mot budce 1dp trong phase

Elaboration.
Release Release Release Release ReleaseRelease Release
Hinh 4-7 RUP 1a quy trinh ldp va ting trudng timg budc

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.10. I’J’ng dung UML trong RUP

UML cung cap mdt ngdn ngit cho mo hinh héa, tryc quan héa va lam suu
liéu phan mém. Nhung néu khong c6 mot quy trinh phat trién phan mém dic thu
tmg dung UML thi s€ khong tan dung kha nang manh mé cling nhu nhimg khai
niém mé hinh hda da dang cia UML. RUP la quy trinh phat trién phan mém
duoc xay dyng trén nén tang UML va nhing yéu cau thyc t& trong cong nghé
phan mém. RUP hudng dan cach st dung UML hiéu qua nhit hién nay. UML
duoc str dung trong cac luéng cong viec (workflow) dinh nghia béi RUP. Mbi
ludng cong viée st dung nhimg md hinh khac nhau lién quan dén cac khai niém
va luge dd UML khéc nhau.

Hinh 4-8 Cac ludng cdng viéc va cac md hinh RUP

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 134

Chuong 4 .
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4.11. M6 hinh héa nghiép vu (business modeling)

Mb hinh héa nghiép vu nhim muc dich nim bét quy trinh hoat dong ctia
to chirc noi can xay dung hé théng phan mém bao gdm quy trinh nghiép vu va
cach thic thuc hién, dbi tuong thyc hién nghiép vu va dbi tugng thao tac cua
nghiép vu, cic tac nhan bén ngoai cb giao tiép va anh hudng dén hoat dong cla
t6 chiic. M6 hinh hda nghiép vu 1a tiy chon cho timg du an. Business modeling
dinh nghia hai m6 hinh Business Use Case (m6 hinh nghiép vu) va Business
Object (m6 hinh d6i tuong nghiép vu).

4.11.1. M6 hinh nghiép vu (Business Use Case)

Mb hinh nghiép vu chii yéu bao gom lugce d6 Use Case ctia UML véi mot
s6 mé rong cho Unified Process cu thé 1a dinh nghia thém business actor,
business worker va business use case tlr co ché md rong ctia UML.

_ Business actor : cic tic nhan bén ngoai ¢ lién quan hay tac dong dén hoat
dong ctia t6 chitc vi du nhu khach hang va c6 ky hiéu sau

Tén business actor

Hinh 4-9 Ky higu busines actor

_ Business worker : nhan vién thuc hi¢n nghi¢p vy, thuong dong mét vai tro cu
thé trong t& chirc vi du nhu ké toan vién, thi kho, quan ddc va c6 ky hiéu sau
Tén business worker

Hinh 440 Ky higu busines actor

_ Business use case : nghiép vu dugc thuc hién bdi mot business worker vi du
nhu mo tai khoan cho khach hang hay nhan cac don dit hang va c¢6 ky hiéu sau:
Tén nghi¢p vu

Hinh 441 Ky hiéu busines use case

Business use case model tap trung vao mo hinh hda cac quy trinh nghiép vu,
nguoi thyc hién va mdi lién he gitra cac tac nhan bén ngoai voi t6 chic.
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Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 149 \

4.12. I’J’ng dung UML trong RUP

M6 tai khoan

Nhan vién giao tiép

khach hang

Khach hang mé tai khoan cho (Nhan vién giao tiép khach hang thuc hién nghiép
vu mo tai khoan cho khach hang)

Hinh 442 Vi du mdt luge do Use Case trong mo hinh Busines Use Case

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.13. M6 hinh dbi twong nghiép vu (Business Object)

Mo hinh Business Object st dung chil yéu luoc do 16p (Class diagram)
ma& rong cho RUP duya trén co ché m& rong ctia UML bao gom organization
unit (don vj t6 chiic), business entity (thyc thé nghi€p vu).
—Organization unit : cac don vi ciu triic clia to chirc thuong tuong mg vdi cac
phong, ban hay bd phan trong t5 chitc va co ky hidu Tén organization unit
Hinh 443 Ky higu organization unit
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—Business entity : d6i tuong thao tac cia nghiép vu thuong Ia dit liéu, cac loai ho
s0. Cac nghiép vu thuong iy dir lidu, thay doi, luu trir cac business entity vi du
nhu hd so khach hang hay cac loai mit hang. Business entity co ky hiéu sau

Tén busines entity

Hinh 444 Ky higu busines entiity

M5 hinh dbi twong nghiép vu mo ta nhimg business worker nao st dung nhimg
tai nguyén, tai lidu gi clia td chirc va st dung nhu thé nao dé thuc hién nghiép vu
cu thé.

Nhan vién giao tiép khach hang

Tai khoan tao moi

(Nhan vién thém tai khoan khach hang vao ho so cc tai khoan). (Nghiép vu mé
mot tai khoan)

Hinh 45 Vi du vé lugc d6 16p (Cllass diiagram) trong md hinh Busines Objject

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.13. Xac dinh yéu cau (requirements)

Muc dich cua giai doan xac dinh yéu cau 13 co duoc mot su théng nhét
gitta khach hang véi cac nha phat trién vé nhiing gi ma hé thng sé thyc hién.
Mot suu liéu true quan s€ duge xay dung qua mo hinh hda cac chitc nang ma hé
théng hd tro cho timg loai ngudi st dung. Giai doan nay st dung mé hinh chic
ning (Use Case model) bao gom chii yéu luoc do Use Case clia
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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UML. Actor la ngudi st dung hé théng. Use case 1a chitc ning hé thong
duoc thuc hién khi ¢6 tac dong tir actor.
Hinh 446 Mb hinh Use Case va cac lugc dd UML
Cac chirc nang hé théng c6 thé duoc lwa chon tir cac nghi¢p vu (business use
case) trong md hinh business use case d€ xac dinh nhiing nghiép vu nao s€ dugc
hd tro va cho nguoi st dung nao.
Mo tai khoan
Nhan vién giao tiép khach hang
(Xac dinh chitc ning hé thong cho moi loai nguoi sir dung qua cic nghiép vu)
(Use Case) (Actor)
Hinh 447 Vi du vé luge do Use Case trong mo hinh Use Case

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.14. Phan tich (analysis)

Trong mdi iteration, dé phat trién timg nhém cac use case, cac nha phat
trién tién hanh mo ta rd rang hon cac yéu cau chitc ning nay bing ngdn ngit clia
nhiimg ngudi phat trién phan mém. Workflow phén tich bit dau mé hinh hoa
hoat dong bén trong ciing nhu xay dung co ban kién triic ctia hé théng nhung chi
dimg lai & mitc quan nigm, chua xem xét dén cic khia canh chi tiét cling nhu céc
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yéu cau phi chitc ning. Trong workflow nay, RUP dinh nghia mé hinh Analysis
str dung luoc d6 16p (Class diagram) v6i mot s mé rong va cac luge dd md hinh
hoa twong tac nhu Sequence hay Collaboration cia UML.

Hinh 4-8 MO hinh phin tich va cac luoc d6 UML

RUP mé rong luge do Class cho workflow analysis bang cach dinh nghia thém
boundary, control va entity tir co' ché mé rong ctia UML.

_ Boundary : 16p trong hé théng dam nhan vai trd giao tiép gitta hé théng voi
cac tac nhan bén ngoai vi du nhu giao dién nguoi sit dung. Boundary c6 ky hiéu
sau:

Tén boundary

Hinh 449 Ky hig¢u boundary

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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—Control : 16p mang chitc ning x 1y, diéu khién cac hoat dong xit 1y, tinh toan.
Control c06 ky hi¢u sau tén entity
_ Entity : 16p dai dién cho thuc thé nghia la cac dbi tuong dir ligu co thé luu tri,
tham chiéu hay stra doi. Entity c¢6 ky hiéu sau tén entity

Mo hinh Analysis c6 chitc niang lam rd cac use case, mo ta cac quan hé
gilta ba thanh phﬁn boundary, control, entity trong hé théng dé thuc hién use
case.
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Chuong 4 .
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Nhén vién giao tiép khach hang

Giao dién m ¢ tai khoan

X1y m & tai khoan

Tai khoan

(Chitc ning mé tai khoan ciia hé thong) (Nhan vién str dung giao dién mé tai
khoan dé thao tic trén doi tuong tai khoan théng qua xit Iy mé tai khoan)
(boundary) control entity

Hinh 4-22 Vi du vé luge do Class trong mo hinh Analysis

Luoc do tuong tac st dung cht yéu trong mé hinh Analysis 1a Collaboration clia
UML. Luoc d6 nay md ta co ché van hanh ctia hé thdng, cac hoat dong clia cac
thanh phan trong hé thdng theo mot trinh tu xac dinh ciing nhu qua trinh tuong
tac gifta cac thanh phan théng qua cac thong diép (message) dé thuc hién mot
chirc niing cu thé.

: Nhan vién giao tiép khach hang

: Giao dién m& tai khoan

: Xtr 1y mé tai khoan

: Tai khoan

: yéu cau chic ning md tai khoan

: hién thi giao dién nhap dir lidu

: nhap dir liéu tai khoan

- yéu cau md tai khoan

: m& tai khoan

: tao moi tai khoan

~N O L AW N~

: dong chiic ndng ma tai khoan
Luoc db Collaboration mé ti co ché tuong tic giiia cac thanh phan boundary,
control va entity dé thuc hién chiic ndng mé tai khoan. thong diép (message)
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thir tir thi hanh thong diép vao chinh doi trong giti.
Hinh 4-23 Vi dy vé mdt luoc do Collaboration trong md hinh Analysis

Chuong 4 .
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4.15. Thiét ké (design)

Design 12 workflow st dung cac két qua & mic phan tich (analysis) cho
mot nhom use case dé tiép tuc phat trién hé thdng vé kién tric, chi tié t cac chic
ning cling nhu luu § dén cac yéu cau phi chiic ning, cac rang budc co thé co.
Céc van dé quan tam trong workflow nay cd thé ké dén 1a
_ MBoi truong phat trién phan mém, ngdn ngit lap trinh, hé diéu hanh, cac yéu
cau xir Iy dong thoi hay phan tan va méi truong co sé dit lidu.

_ DPinh dang kién tric hé thdng trén co s& bao toan kién tric & mic phan tich
nhung cb thé tiép tuc phan ra cac hé thdng con thanh cac don vi nhd hon dé cb
thé quan 1y va cai dit mot cach hiéu qua.

_ Thiét k& cac giao dién (interface) chii yéu dé cb thé giao tiép vi cac hé thong
con va phat trién twong dbi doc 1ap cac hé thong con nay. Workflow Design dinh
nghia mo hinh Design bao gdm cac luge do Class, lugc dd Deployment va cac
luge d6 tuong tac nhu Colaboration va Sequence tir UML. Design st dung chii
yéu luoc do Sequence dé mo hinh hoa tuong tac. Ngoai ra con st dung cac luoc
d6 mo tA trang thai va hoat dong la State Chart va Activity Graph.

Hinh 4-24 M hinh thiét k& va cac luge d6 UML
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Chuong 4 .
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Luoc do Class duoc xay dung cho mdt moi truong cu thé. Céc kiéu dit lidu
hay céc 16p déu mang tinh chét dic trung cia moi truong cai dit va ngdn ngit 1ap
trinh.

Nhan vién giao tiép khach hang

CTaikhoanUI

CtaikhoanCitrl 1

CTaikhoanRs +m_1Sotien : long

+m_TaikhoanCtrl111

Luoc do 16p cho use case mé tai khoan véi cdc bo sung so voi mitc phan tich.
tham chiéu multiplicity

+m_TaikhoanRs

thuoc tinh cé kiéu dit ligu ctia ngon ngir 1ap trinh cu thé. navigation

Hinh 425 Vi du vé lugc do 16p trong md hinh Design

Luoc dd Sequence mé ta tuong tac gitta cac 16p dé thuc hién chic ing trong d6
quan tam dén trinh tu thoi gian la diém khac biét chd yéu so Vi lugc do

Collaboration.
Chuong 4 .
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: Nhan vién giao tiép khach hang
: CTaikhoanUI : CTaikhoanCtrl : CTaikhoanRs
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1: OnClick()

: DisplayUlI()

: GetData()

: UpdateData()

5: NewAccount()

6: InsertAccount()

7: Close()

thoi gian ton tai thong diép (focus of control) ham tuong img voi Iop

A~ W N

CTaikhoanCtrl. Luoc do Sequence mé t tuong tac & mitc thiét ké.
Hinh 4-26 Vi du vé lugc d6 Sequence trong md hinh Design

4.16. Cai dat (implementation)

Implementation st dung cac két qua tir analysis va design d@ tién hanh ma
hoéa va cai dit cac thanh phan (component) dudi dang ma ngudn, cac script, cc
file nhi phan hay cac file thi hanh. Myc dich cua workflow nay la
_ T4 chirc cai dit cac 16p vao cac thanh phan (component) va phan bd cac thanh
phan vao cac node trén md hinh Deployment.

_ Kiém chimg cac thanh phﬁn.
_ Tich hop cac phan cai dit cda nhitng ngudi hay nhitng nhom phat trién vao hé
théng.

Mo hinh Implementation bao gém luge do Component cia UML. Mbi
component c6 thé bao gdm nhiéu 16p va cung cip dich vu clia nd qua cac giao
dién (interface). Component la cac thanh phan doc 1ap va cac component ciia hé
théng 6 thé duoc cai dit trén cac moi truong khac nhau.

Implementation Design

Interface tai khoan

+Motaikhoan() <<Interface>> Tai khoan

+Motaikhoan() Pua I6p tai khoan vio component tai khoan dé thém dich vu mé
tai khoan cho component. realize (cung czfp )

Component tai khoan

Interface tai khoan

Hinh 4-27 Vi du t6 chiic mdt 16p vao mdt component sit dung (dependency)
Chuong trinh chinh

Component tai khoan

Interface tai khoan

Component tai khoan déng goéi cic dich vu lién quan dén tai khoan va cung cap
cac dich vu do qua interface tai khoan.
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Interface tai khoan bao gom dich vu mé tai khoan va cac dich vu khac vé tai
khoan.

MEC 6.0

Hinh 428 Vi du vé lugc dd Component trong md hinh Component

Chuong 4
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4.16. Kiém chiing (test)

RUP 13 mdt quy trinh 1ip. Mdi bude nhu vy déu trai qua kiém chimg nén
cho phép nguodi phat trién phin mém co thé phat hién 16i rat sém. Test cb thé
bao gém
_ Kiém tra qua trinh tuong tac giita cac dbi tuong.

_ Kiém tra tinh diing din cta viéc tich hop cac component trong ph?m mém.

_ Kiém tra cac chic ning c6 dugc cai dit chinh xac hay khong. Mo hinh Test
lién quan dén tat ci cic mo hinh trong iteration va tham chiéu dén cac luoc do
thich hop.

Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
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4.17. Phat trién mét iing dung quan ly gido vu theo RUP

2

4.17.1. Giéi thiéu img dung
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Day la img dung ma hién trang d4 duoc nim bit bdi nhicu ngudi va Ia linh
vuc kha quen thudc trong mo hinh hda va phat trién ph?m mém. Gido vu dai hoc

1a bai toan tuong dbi dic thi trong cong nghé phan mém va c6 tng dung thuc té.
Viéc phan tich va thiét ké khong qué phitc tap nhung lién quan dén mét tap khai
niém mo hinh héa tuong ddi day di ciia UML va dieu nay gitp nguoi phat trién
nim bét kha ning ciing nhu cach img dung UML trong quy trinh phét trién phan
mém RUP.

Muc dich ctia tmg dung 12 minh hoa chi tiét cac ludng cong viéc trong
RUP sir dung UML trong budc lip (iteration) thix nhat.
4.17.2. So luoc yéu cau va dic diém

Ung dung quan 1§ gido vu bao gdm quan 1y gidng vién va quan 1y sinh
vién. Viéc quan 1y giang vién chi don gian 1a luu tri thong tin giAng vién nhim
da dang hoa quy trinh nghiép vu phuc vu cho qua trinh minh hoa. Viéc quan ly
sinh vién tuan theo mot sd yéu cau sau
_ Quan 1y thong tin sinh vién : bao gém viée luu trit, tra ctu, tim kiém di lieu
mot sinh vién nhu ho tén, ngay sinh.
_ Quén 1y viéc ding ky hoc phan clia sinh vién : luu trit va tra ciu ciing nhu thay
d6i nhimg hoc phan ma sinh vién ding ky trong hoc ky.
_ Quan 1y qué trinh hoc tip va két qua cta sinh vién : Iuu trit két qua thi cac hoc
phan ctia hoc k¥, tra ctru diém sd va in bang diém.

fJ’ng dung dugc md hinh hda st dung Rational Rose 2000, cai dat trén
VC++ 6.0, hé quan trj co s& dit liéu 1a SQL Server 7.0. Ung dung ciing st dung
cac khai niém phat trién phan mém theo component, kién tric phan mém ba 16p
(three-tiered application) va kién tric client-server nham muc dich minh hoa
trén mot tap khai niém da dang UML va RUP.

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 161 »

4.18. Phat trién ting dung theo cac workflow cua RUP

4.18 1. M6 hinh héa nghiép vu (business modeling)
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Xac dinh cic business actor va nghiép vu (business use case) cho moi
business actor. Lap suu liéu mo ta quy trinh thyc hién nghiép vu.
Phong dao tao (from Business Actors)
Té chic thi ctt, mé hoc ph?ln
Ghi nhan két qua
Dua trén kha ning clia truong va yéu cau ciia sinh vién, phong dao tao tién hanh
mé& cac hoc phan vao dau mdi hoc k.
stru liéu mot nghiép vu (business use case). Phong dao tao dam nhin cac cong
viéc m& hoc phan, t6 chiic thi va ghi nhin két qua.
Hinh 429 Mot luge d6 Use Case clia (mg dung trong md hinh Busines
Use Case
Tim chc business entity dugc st dung trong mdi nghiép vu dé md ta & hon vé
nghiép vu nay qua lién hé gilta cac busisness entity.
Hoc phﬁn (from Business Object Model)
Phong dao tao (from Business Actors)
M6 hoc phan
Nghiép vu mé hoc phan ctia phong dao tao doi héi thao tac trén mot danh sich
cac hoc phan. businness entity businness worker
Hinh 4-30 Mot luoc do Clas ctia tmg dung trong md hinh Busines Objject

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 162 \

4.19. Xac dinh yéu cau (requirements)

4.19.1. Phan loai nguoi sir dung (actor) va tim céc chiic ning ctia hé thong (use
case) cho moi loai nguoi st dung nay.

Xac dinh nhiimg nguoi st dung hé théng tir viec chon lua cac business
actor va business worker trong qua trinh md hinh hoa nghiép vu. Mdi use case
nén duoc thiét ké khong qua rong va cling khong qua nho dé thuan 1oi trong qué
trinh phén tich. Cac use case dong vai trd quan trong trong khéi dau phat trién
ting dung va mo hinh Use Case khong don gian la mot danh sach cac use case.
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Muc dich cia mé hinh nay la tao cac use case sao cho thuén 1¢i trong stra
d6i, kiém tra va quan 1 vi vay mot s6 use case khong dimg riéng 1& ma tham gia

vao cac quan hé voi use case khac. Cac quan hé giita cac use case bao gom
nhiéu loai nhrr Association (v6i cac stereotype nhu “include”,

“extend”...) hay tong quit héa (Generalization).

Quén 1§ hoc phan (from Hoc phan)

Xép thoi khoa biéu (from Giang day)

Phong dao tao (from Actors)

Ping nhap hé thong (from He thong)

Phan cong giang vién(from Giang day)

M& hoc phan (from Hoc phan)

Tra ctru hoc phﬁn (from Hoc phan)

Thiét ké use case va quan hé gilfa cic use case. use case tong quat hoa
(generalization) Use case quan 1y hoc phan thira ké tat ca cac thuoc tinh va hanh
Vi clia use case m& hoc phan.

Hinh 431 Mot Luoc do Use Case ctia tmg dung trong md hinh Use Case

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 163 »

4.20. Phan loai cac use case theo do vu tién

Xac dinh thir tw phan tich, thiét k&, cai dit, thir nghiém clia mdi use case.
Cac use case c0 do uwu tién cao s¢ duoc phat trién trude. DO wu tién ¢ thé duoc
danh gia dua trén tinh chdt quan trong, chii yéu cla chic ning trong hé thdng
hay trinh ty thyc hién chiic nang trong quy trinh nghiép vu.
4.20.1. Lap suu ligu mo ta chi tiét cho timg chitc ning

M6 ta chi tiét timg s kién cho mdi chiic ning bao gom cach thic chic
ning dugc kich hoat, két thic va qua trinh twong tac v&i ngudi st dung. Pong
thoi c6 thé sir dung cac luge do State Chart hay Activity dé mo hinh héa chu ky
song va hoat dong cia chirc ning.
MO t4 chi tiét chiic ning
1. Quan Iy hoc phan (from Hoc phan)
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Phong dao tao (from Actors)

Ping nhap hé thong (from He thong)

Mé hoc phan (from Hoc phan)

Tra ctru hoc ph?ln (from Hoc phan)

Chirc ning mé hoc phan cho mot khoa trong mét hoc ky

Phong dao tao kich hoat chiic nang cho viéc duyét mot danh sach cac hoc ph?ln
cta hoc ky cho mét khoa

2. Tuy theo kha ning ctia nha trudng va yéu cau cia sinh vién, phong dao tao
quyét dinh mé mot hoc phan hay khong

3. Khi quyét dinh m& hoc ph?ln mot transaction s€ dugc thuc hién va chuyén
phan d6 sang danh sach cac hoc phan md.

4. Chitrc ning mé hoc phan két thic

Hinh 4-32 S6 lidu md ta chi tiét chiic ning m hoc phan

entry/ Lay dit liéu

entry/ Khdi tao danh sach hoc phan

biang duyét hoc ph?m

do/ Duyét hoc phan

Chon hoc ph?m

do/ Panh dau hoc ph?m duoc chon

Duyét hoc phan kich hoat chiic ning

Quyét dinh m& danh sach hoc phan

Tiép tuc duyét

Chitc ning m& hoc phan két thic

khéi dau két thiic trang thai (state) Lugc do State Chart mo ta chuyén doi giita
cac trang thai xt 1§ trong qua trinh thi hanh chirc ning m& hoc phan. chuyén
trang thai (transition) sy kién tac dong (event) cac hanh dong duoc thuc hién khi
nim giir trang thai

M& céc hoc phan

do/ Chuyén cac hoc phan duoc chon sang danh sach hoc phan mé

do/ Danh sach cac hoc phan di m& trén danh sach hoc phan

Mot hoc phﬁn duoc chon

Hinh 4-33 Luoc d6 State Chart md ta trang thai hoat ddng ctia chirc ning md hoc
phan
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 164 \

4.21. Cau truc cac use case bang cach xac dinh cac quan hé giita

Cac use case: Tim cac use case mang chiic niing tdng quat va ké thira cho
cac use case khac (quan hé tong quat hoa). Tim cac use case mang chic ning
m& réng cho cac use case khac (quan hé “extend”). Xac dinh cac quan hé khac
(nhw “include”) gitra cac use case.

Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 165 »

4.22. Phan tich (analysis)

4.22.1. Phan tich kién triic hé thong
Xac dinh cac goi (package) cho hé théng thong qua viéc phan loai thanh
nhém cac chitc ning cho mét quy trinh nghiép vu tuong dbi rong hay nhém cac
chitc nang cho mét actor cu thé.
Xac dinh quan hé phu thudc (dependency) gilra cac goi
Sinh vién
He théng
Phong dao tao
Quan 1y sinh vién
Quan 1y hoc phan
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Phan chia phan h¢ phong dao tao thanh cac package huong chirc nang.
Phan tich kién triic hé thong qua viéc phan chia thanh cac package.
Hinh 4-34 Phan chia hé thdng thanh cac package
Trong mdi gbi, xac dinh cac entity d& dang nhan thiy cho mdi use case.

Céc entity nay c6 thé dugc chon Iya tir mé hinh Busines Object va thuong mang
dic diém dic trung cho pham vi ctia timg dung.

Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 166 »

4.23. Phan tich mgt use case

Xac dinh cac analysis class (bao gom boundary, control va entity) can
thiét cho viéc thi hanh use case va thiét 1ap mé hinh analysis.
Hoc phan
Khoa
Phong dao tao (from Actors)
Duyét hoc phan
Mé hoc phan UI
Hoc phan m&
M hoc phan Control
Hoc ky
Luoc do Class trong md hinh analysis mé td mdi lién hé gitta cac 16p analysis dé
thi hanh use case m& hoc phan. Boundary control entity association
Hinh 4-35 St dung cac analysis cllas d& phan tich use case m& hoc phan
Mo ta tuong tac giita cac ddi tuong qua mo hinh Collaboration dé thuc
hién mét sd cai tién trén analysis model néu co.

: M& hoc phan Control
: M& hoc phan UI

: Hoc phan

: Hoc phan m&
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: Sinh vién

: Hoc ky

: Khoa

: Duyét hoc phan

: Yéu cau mé hoc phan
- Hién thi hoc ky

: Lay dit liéu hoc ky

: Chon hoc ky

: Hién thi hoc phan trong hoc ky ctia khoa
: Lay dit lidu khoa

: Lay dit lidu hoc phan
: Duyét hoc ph?ln

O 0 N1 O Lt B WY =

: Chon hoc phan

10: M& hoc phan

11: M& hoc phan

12: Tao hoc phan m&

Luoc d6 Collaboration mé ta tuong tac giita cac ddi tuong dé thi hanh use case
mé hoc phan. ddi tuong (object)

Hinh 436 Luoc dd Collaboration md ta cach thic thi hanh use case m& hoc
phan

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 167 »

4.24. Phan tich mot analysis class

Xac dinh cac analysis class c6 vai trd twong dong va tham gia vao nhiéu
use case dé 1ap danh sach cac lién hé véi cac analysis class khac.

Xac dinh cac thudc tinh cho mdi analysis class bang cach st dung cac lién
hé trén dé tim cac thudc tinh day ¢ cho mdi analysis class. Dicu nay c6 nghia Ia
tap thudc tinh tim duoc phai c6 kha ning dap tmng cho tit ca cic use case chira
analysis class nay nhung mdi use case chira no chi str dung tap con thudc tinh.
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Xac dinh cic quan hé quan hé ngit nghia (Association) va tong quat hoa
(Generalization) gitra cac analysis class thong qua cac quan hé Association trén

luoc dd 16p hay cac lién két trén luoc dd Collaboration do cac quan hé va lién
két nay phan anh sy tham chiéu l4n nhau giira cac 16p. S6 cac quan hé can phai
dugc t6i thiéu hoa.

Hoc phan

—Tén hoc phan

—S6 tin chi LT

—S6 tin chi TH

—Khoa

—Tén khoa

—Duyét hoc phan

—M3& hoc phan UI

—Hoc phan m&

—M& hoc phan Control

—Hoc ky

—Hoc ky

—Nam hoc

Tinh ché cac quan hé va xac dinh thudc tinh hién nhién cta cac analysis class.
thudc tinh (attribute)

Hinh 437 Cac thudc tinh cta analysis cllas

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 168 »

4.25. Thiét ké (design)

4.25.1. Thiét ké kién triic ing dung

Xac dinh cau hinh mang va cac node duoc trién khai vi ¢6 anh hudng truc
tiép dén kién triic tmg dung va viéc 6 chirc cac chiic ning cho mdi node trén
mang. Dong thoi, md ta viéc to chiic nay bang luoc do Deployment.
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 169 »

Client Phong dao tao intranet <<network>>University Server Client Sinh
vien
Luoc d6 Deployment client-server cho tmg dung. node xit 1y thiét bi (device)
Hinh 4-38 Lugc do Deplloyment cua (mg dung
Xac dinh cac hé théng con (subsystem) va interface la cach phan chia h¢ théng
thanh cac thanh phan nhd dé c6 thé quan Iy va bao gdm cac budc sau
_ Xac dinh cac hé théng con dam nhén chic ning cung cép dich vu cho cac hé
théng khac.
_ Xac dinh cac phan mém co s& va cac phan mém hé théng can thiét cho viéc
phat trién tmg dung. C6 thé k& dén hé diéu hanh, hé quan trj co s& dit lidu, cac
phan mém dich vu truyén thong, cac cong nghé phan tan, cic phan mém phat
trién giao dién ciing nhw cong nghé quan 1y giao tac.

Sinh vién

Phong dao tao

COM / ActiveX MFC 6.0

Heé théng cho phong dao tao st dung MFC 6.0 dé phat trién giao dién va cac
component cho cac thao tac trén co s& dit liéu. Package phu thudc (dependency)
Hinh 4-39 Xéc dinh cac thanh phan hd tro

_ Xac dinh cac quan hé phu thudc gitra cac h¢ théng con.

Phong dao tao

Client UI Control Objects Data Services

Heé théng cho phong dao tao dugc phan chia thanh ba hé thdng con la giao dién,
xtr Iy va dich vu dit liéu.

Hinh 440 Phu thudc gitta cac he théng con
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 170 »

4.27. Phat trién mot vimg dung quan 1y gido vu theo RUP

2

_ Luu trit dit lidu : ¢6 thé sit dung mot hé quan tri co s& dit liéu hay t3 chic theo
tap tin. Hé quan tri co s& dit lidu pho bién va day du tinh ning hién nay la hé
quan tri co s& dit lidu quan hé. Tuy nhién, can phai luu ¥ dén viéc nang cap hé
thdng 1én hé quan tri co s& dit lidu hudng déi tuong khi hé thong cii 161 thoi.

_ Phén tan dir liéu va xtt I : x4c dinh cac node dé phan tan va nhom cac 16p vao
cac node.

_ Bao mat

_ X1y 18i va khoi phuc hé thong

_ Kifm soat cac giao tac : st dung mot ph?m mém dich vu giao tac (Microsoft
Transaction Server).

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 171 \

4.28. Thiét ké mot use case

Xac dinh cac 16p tham gia vao use case, can thiét cho qua trinh thi hanh
use case va khong du thira bing cach st dung cic 16p & mic analysis cho use
case dong thdi xem xét cac yéu cau dic biet dé bd sung thém 16p hay thém dic
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tinh. Mo tA tuong tac giita cic ddi twong bing luwgc dd Sequence va
Collaboration.

Xac dinh cac hé thong con va interface tham gia trong qua trinh thi hanh
use case. M6 ta tuong tac trong Use case qua lugc do Sequence véi si tham gia
clia cac hé théng con nay.

Xac dinh cac yéu cau cho qua trinh cai dit thuong 1a cic yéu cau phi chixc
nang.Hoc phﬁn Fields (from DS)

Hoc ph??ln

“Tén hoc phan

—S6 tin chi LT

—Sb tin chi TH (from Quén 1y hoc ph?m) <<realize>>
Xac dinh cac 16p thiét ké tir cac 16p phén tich cho mdt use case. chuyén doi giira
hai mirc triru tuong

Hinh 441 Chuyén mdt anallysis clas sang miic thiét ké
: Hoc phﬁn MoRs

: Hoc ph?ln

UI : Phong dao tao : Hoc phan

KhoaRs

: Hoc ky Rs

: Hoc phan Ctrl

: Yéu cau mé hoc phan

- Hién thi hoc ky

: Lay dir liéu hoc ky

: Chon hoc ky

: Hién thi cac hoc phan ctia khoa

: Lay dir liéu hoc phan ctia khoa

: Chon hoc phﬁn mo

: M& hoc phan

O 0 1 O Lt &~ W N —

: M& hoc phan

10: Cap nhat dir lieu cho hoc ph?m mo

11: Két thic chiic ning

16p thiét ké (design class) Luoc do Sequence mé ta trinh ty qué trinh thi hanh
use case m& hoc phan. thoi gian ton tai thong diép (focus of control) thong diep
(message)

Hinh 442 Lugc do Sequence & mitc thiét k& md ti cho use case m& hoc phan
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 172 \

4.28. Thiét ké mot 16p

Xay dung 16p va cac interface dua trén cac 10p & mic analysis. Trong do
bao gom cac van dé lién quan dén méi truong cai dit.
_ Cac 16p boundary : phu thudc méi trudng phat trién giao dién nhw Visual
Basic hay Visual C++.
_ Cac 16p entity : thuong st dung cong nghé co s& dit liéu va trai qua budc anh
xa tir cac 16p thiét ké sang cac bang trén mot mo hinh co s& dit liéu quan hé.
Budc nay kha tinh vi co thé tu dong hda mot ph?ln nho cac CASE tool va st
dung cac nguyén tic thiét ké co s& dit lidu ciing véi cac mo hinh dit lidu.
_ Cac 16p control : ¢6 chitc ning két hop boundary va entity. Khi thiét ké can va
phai quan tim dén cac yéu cau phan tan trén mang, toc do hay cac xtt 1y giao tac.
Xac dinh cac thudc tinh, phuong thirc, cac quan hé Association, tong quat hoa
(generalization) gitta cac 16p va st dung ca phap cia mét ngdén ngtt 1ap trinh cu
thé d& mo ta. Dong thoi thém cac tinh ché cho cac quan hé nhu multiplicity,
navigation va xac dinh thuat toan ciing nhu quy trinh cho méi phuong thiic (c6
thé mo ta bing ngdn ngit tu nhién).
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Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 173 \

4.28. Phit trién mot vmg dung quan 1y gido vu theo RUP

2

Hoc phan Fields

-m_str Tén hoc phan : CString
-m_1SoTCLT : int
-m_iSoTCTH : int

-m_iGiai doan : int

-m_ITén hoc ph:ﬁn Status : ULONG

-m_ISoTCLTStatus : ULONG

-m_I1SoTCTHStatus : ULONG

-m_lGiaidoanStatus : ULONG

—Hoc phan

—Tén hoc phan

—S6 tin chi LT

—S6 tin chi TH <<realize>>

Céc thuoc tinh 1iy & mic analysis Cac thudc tinh bd sung khi xem xét moi
truong cai dat la VC + 6.0 Analysis Design

Hinh 443 Thiét ké mot 16p trong use case m& hoc phf?m

—Hoc phf?m UI (from User Interfaces)

—Hoc ky Rs (from DS)

—Rs (from DS)

—Hoc phﬁn khoa Rs (from DS)

—Hoc ph?ln Ctrl (from Controls)
—+m_HocphanCtrl+m_HocKyRs+m_HocPhanMoRs+m_HocPhanKhoaRs1111
tén tham chiéu (rolename) navigation multiplicity

Hinh 444 B6 sung ngit nghia cho luoc do Cllas

clia use case mé hoc phan
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M6 ta cac trang thai qua luoc d6 State Chart v6i mot sb tinh ché so véi bude
analysis. Kiém soat cac yéu cau dic biét va thém chiic ning cho 16p theo yéu

cau nay.
Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 174 ,

4.29. Thiét ké mot hé thong con

Kiém soét cac cac quan hé phu thudc giita cac hé thdng con va cb ging tbi
thiéu hda cac quan hé phu thudc nay. Thiét k& interface clia hé thdng con & mic
chi tiét cac phuong thirc (operation) cta interface. Thiét ké cac thanh phan trong
hé thdng con dé cung cip céc interface nay.

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 175 ,

4.30. Cai dat (implementation)

4.30.1. Kién triic cai dat (architectural implementation)

Phac thao md hinh Component bing cich xac dinh cic component mang
tinh chit chii yéu, ciu tao nén kién tric hé théng nhu cac component thi hanh va
loai bod cac component it quan trong khoi mo hinh nhw cac component chira tai
lieu hay déng goi cac file ma ngudn va gin cac component chinh nay vao cic
node.MFC6.0TSManagement
<<EXE>>ADO<<ActiveX>>Controls<<ActiveX>>
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Chuong trinh chinh va cac component.

Hinh 4-45 Luoc ddo Component ctia tmg dung

4.30.2. Cai dat va tich hop hé thong

Lap k& hoach cho viéc cai dit va tich hop timg budc cac thanh phan cia hé
thdng khéi dau tir cac use case trong iteration. Diéu nay khién viéc kiém chimg
mdt use case hoan chinh d& dang hon.Qua trinh cai dit cac thanh phan can phai
dua vao cac phu thudc giita cac thanh phan. Cac thanh phan nao dong vai tro
cung cip dich vu can phai duoc cai dit va tich hop trude dong thoi duge kiem
chimg chirc ning. Mdi 1an tich hgp mot thanh phan nén dua vao két qua lan tich
hop trudc.

Viéc xay dung mot use case doi khi doi hoi phai xay dung mot loat cac
component mdi. Vi vy thuong phai co su thda higp. Chi xay dung nhicu
component méi khi use case dong vai trd quan trong, néu khong thi tam thoi
hoan lai dén 1an cai dit va tich hop ké tiép. Khi da co ké hoach c6 thé tién hanh
chon phién bén cai dit thich hop ctia mot hé thdng con va cac component dé tién
hanh bién dich, lién két va thi hanh.

Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 176 ,

4.31. Cai d:it cac hé thong con (subsystem)

Cai dit timg hé théng con theo vai trd ciia nd trong toan bd hé thdng nghia
la cac dich vu ma hé théng con st dung da duoc cai dit va tich hop trude do.
MBoi 16p va giao dién trong trong mot package dugc st dung phai dwoc cai dit
trong component tuong tmg.

4.31.1. Cai dat cac lop

Cai dit mot s6 cac 16p can thiét dé tich hgp. Ma nguon duge chira trong
cac tap tin cai dat cua mot 16p va duge luu trong mét component tham chiéu cac
file nay. Chi tiét cia 16p va cac quan hé giita cac 16p da duoc md ta trong qué
trinh thiét ké theo mot ngdn ngit lap trinh cu thé. C6 thé phat sinh thang ma
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nguon cho cac 16p nay. Lua chon cac thudt toan va cau tric dit liéu thich hop
hay st dung cac suu litu mé ta phuong thicc trong phan thiét ké dé cai dit

phuong thic cua 16p.
Chuong 4 .
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 177 ,
4.42. Kiém chimg (test)

4.42.1. Lap ké hoach kiém chiing

Xac dinh chién lugc kiém chimg, nhan sy va cac tai nguyén lién quan, cac
két qua dat duoc trong mdi quy trinh kiém chimg.
4.42.2. Thiét ké cac quy trinh kiém chimg (test case)

Test case cho mot use case mo ta cach kiém chimg cho mét use case bao
gom ca két qua tuong tac gilta ngudi st dung véi hé thdng, trinh tw thi hanh theo
kich ban (script) ctia use case. Test case cho mot use case & mic design (use
case realization) mo ta cach kiém chimg qua trinh tuong tac giita use case voi
cac component lién quan dén viéc thi hanh use case.

Test case cho hé thong mé ti quy trinh kiém chimg viéc thi hanh chinh
xac cac chic ning ctia hé thdng xét vé tong thé chi yéu la sy thi hanh phdi hop
lan nhau gitta cac use case dudi mot s6 didu kién cu thé bao gém cAu hinh phﬁn
clmg, nguoi str dung, kich thude co sd dit ligu...

4.42.3. Thuc hién kiém chimg

Ty dong hoa cac quy trinh kiém chimg mot cach tdi da bing cach tao cac
component kiém chimg. Mdi component chita cac kich ban (script) cho quy trinh
kiém chimg. Kiém chimg két qua tich hop. Kiém ching hé théng qua thuc hién
test case cho he thng. Panh gia két qua kiém chimg cic d6 do vé mic do hoan
chinh va tin cay.
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Chuong 4
UNG DUNG UML TRONG QUY TRINH PHAT TRIEN PHAN
MEM 178 »

4.43 Tém tit

Chuong bdn da trinh bay so lugc vé qui trinh phat trién phan mém
Rational Unified Process, qua do6 ciing gi6i thiéu kha nang ing dung cia UML
trong mot qui trinh phat trién phan mém cu thé. RUP va UML dugc phat trién
dong hanh v&i nhau va ¢ ngudn gde tir hing phan mém Rational, vi vay viéc
két hop giita UML va RUP mang lai mot cong cu rat hiéu qua trong viéc phar
trién phan mém. D& minh hoa thyc t& cho tmg dung nay ching em da st dung
phan mém Rational Rose 2000 (c6 hd trg hoan toan ngdn ngit UML va RUP) dé
thiét ké ing dung, viéc tiép can va st dung mot cong cu méi trén thuc t& ¢o
khong it khé khin, nhung nhimg két qua dat duoc trong ‘mg dung cd thé cho
thay kha ning tmg dung ctia UML trong thyc t& 12 rat kha quan.

Chuong 5
TONG KET 179

o

5.1. Két luan

Qua tim hi€u va nghién cu de tii, luan vin ching em da trinh bay vé hé
thong théng ngir nghia cét 16i, hé thong cac loai luge dd cung véi cac ky hiéu
md ta cia cac thanh t§ duoc dinh nghia trong ngdn ngit UML, bén canh d6 ciing
gidi thidu tong quan ve qui trinh phat trién phan mém RUP va kha ning img
dung cua UML trong qui trinh nay.
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Trén co s phan tich va st dung ngén ngit UML,n6 cho thiy no khong chi
12 mot ngdn ngir hop nhét don thuan, UML con bao gom ca nhimg khai niém

moi cung voi cach mo ta, dinh nghia va st dung cac khai niém nay. Viéc nghién
ctru ngdn ngit UML khong chi dimg & viéc tim hiéu, st dung cac khai niém, cac
ky hiéu trong ngdn ngit, ma bén canh d6 chiing ta can phai tim hiéu cach thic dé
md hinh hoa mot hé thdng phan mém, ciing nhu viéc tich hop UML véi mot qui
trinh phat trién phan mém cy thé. Hién nay, hau hét cac cong cu hd tro phén tich
thiét k& déu c6 hd tro ngdn ngit UML, viéc nghién ciu UML gitip chiing ta ¢
thé tim hifu va st dung cac CASE tool hd trg cho viéc phét trién phan mém,
dong thoi co thé tiép can véi nhimg qui trinh sin xuit phan mém tién tién trén
thé gidi. Trong diéu kién nén cong nghé phan mém nudc ta con kha non tré, viéc
dua vao str dung mét qui trinh cong nghé va mot ngdn nglr moé hinh hoa maoi sé
gip khong it kho khin, nhung trong giai doan bung nd clia nganh cong nghé
phan mém hién nay viéc tim hiéu va st dung mot ngdn ngit mé hinh hda hiéu
qua nhu UML Ia rat can thiét.

Chuong 5
TONG KET 180

2

5.2. Huéng phat trién

UML la m6t ngdn ngitr mod hinh hoa rét rong, bén canh nhimg phan da
duoc trinh bay trong luan vin, UML con ¢6 nhiéu Gng dung rit da dang nhu cac
mg dung mé hinh hoa hé thdng thoi gian thuc, cac hé thdng phan tan, cac img
dung trén web...

Trén co s& nhiing ph?m da thuc hién, dé ti clia ching em ¢6 mot $6 huéng
phét trién sau:

_ Xay dung tai liéu nghién ctu giang day UML

_ Dua trén qui trinh c6ng nghé RUP, tim hi€u va xay dung mdt phuong phap
phét trién phan mém phi hop véi didu kién cia nén céng nghé phan mém nudc
ta hién nay.

_ Dua trén ciu triic ngit nghia ctia UML, timg budc xay dung cong cu phan tich
thiét ké hd tro ngon ngtr UML.
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Mot lan nita chiing em xin chan thanh cAm on Thay Duong Anh DPic, Thay Lé
Dinh Duy cung toan thé quy Thay Cb6 trong khoa da tin tinh giang day chung
em trong su6t nhitng nim hoc vira qua. Mic dii chiing em da hét st ¢d ging dé
hoan thién dé tai nhung chic khong tranh khoi nhimg thiét sot nhat dinh, kinh
mong quy thay cb tin tinh chi bao d€ d& tai clia chiing em duoc hoan thién hon.
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Phu luc A
CAC KHAI NIEM

A

abstract class Lop triru twgng khong c6 thuc thé dai dién.

action Hanh dong, hanh dong c6 két qua 1am thay déi mot trang thai nao d6 cla
hé théng.

action state Mot trang thai hoat dong gay ra mot hanh dong nao do.

activation Sy kich thich mét hanh dong.

active class Mot 16p c6 nhimg thyc thé 1a mot active object.

active object Mot dbi tuong s& hitu mot tién trinh ¢ thé diéu khién

duoc.

actor Tac nhan —1a mot thyc thé déng vai trd tuong tac voi hé théng, tac nhan cb
thé 1a nguoi st dung hé théng hoac moét hé théng khac.

aggregation La mot quan hé thu nap giita mot 16p dong vai trd toan thé va mot
16p dong vai tro 1a bd phan.

artifact Mot phan théng tin duge ding hoiic dugc phat sinh tir hé théng.
association Quan hé két hop gitta hai thanh t6 trong hé théng.

association end Diém cudi ctia quan hé két hop lién két véi mot classifier.
attribute Thudc tinh cua mot thanh t6 trong luoc do.

B

behavior Hanh vi clia thanh t5 trong hé théng.

binary

association Quan hé két hop nhi phan/ quan hé két hop giita hai 16p.

C

call Mot trang thai hanh dong dan dén mot hanh dong trén

classifier.

class Class 12 tip hop cac ddi twong cd cting cac thudc tinh

classifier La mot thanh t trim twong miéu ta cac dic diém vé hanh vi va ciu

s

truc.

http://www.ebooks.vdcmedia.com



SVTH: Lam Nguyén Trung Nam - Lam Quang Vi 165
class diagram La mét lugc do ding d&€ mé ta cac 16p (class), cac giao tiep
(interface), sw cOng tac (collaboration) va cac mbi quan h¢ giira cac thanh phﬁn

trong mo hinh.

collaboration Mdt collaboration md ta qda trinh thuc hién cia mot thao tac hay
mot classifier trong mot tap cac classifier ¢6 twong tac voi nhau.

collaboration

diagram La mot luoc do tuong tac tip trung vao ciu tric td chic, mbi quan he
thc dong qua lai giita cac ddi tuong.

comment La mot chi thich duge gin vio cac thanh t6 trong md hinh nham lam
1o nghia cho cac thanh t6 nay.

component La mot phan ctia he thdng duoc trién khai.

component

diagram La mot luge do ghi nhéan cac t6 chic va su phu thudc gitra cac thanh
phan trong hé thong.

composite state La mot trang thai chita cc trang thai con luan phién hoic tuan
tw (tach to1).

composition Quan hé cAu thanh, 12 mot dang manh hon cta quan hé thu nap.
Concurrent substate La mot trang thai con dugc tién hanh déng thoi voi mot
trang thai con khac bén trong mot trang thai ghép.

D

datatype Kiéu dit litu, m ta kiéu dit liéu clia nguoi st dung.

dependency Quan hé phy thudc giita hai thanh t6 mé hinh.

deployment

diagram La mot Iuogc do thé hién ciu hinh lac chay cua cac thanh ph?ln, cac thiét
bi, bd xr 1y.

derived element La mot thanh t6 duoc dAn xuit tir cac thanh t6 khac trong h¢
théng.

disjoint substate Mot trang thai con khong thé tién hanh dong thoi véi cac tién
trinh con khac trong mot trang thai ghép.

E

entry action La mot hanh dong dau vao ctia mot trang thai.

event Mot su kién, c6 thé gay ra sy chuyén doi trang thai trong lugc dod trang
thai.

exit action La mot hanh dong dau ra cta mot trang thai.

extend Quan hé md& rong giira hai Use case, hanh vi cta use case nay dugc mo
rong tir nhimg hanh vi ciia mot use case khac.
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F
final state Trang thai két thiic ciia mot may trang thai.

focus of control La mét ky hig¢u trén luoc do6 thé hién khoang thoi gian khi mét
d6i twong thi hanh mdt hanh dong.

G

generalization Mdi quan hé gitta mot thanh td tdng quat va mot thanh 6 phu dic
bigt.

guard condition La mét diéu kién can dugc thda man dé co thé thi hanh mot mot
si chuyén doi trang thai.

I

interface Tén ctia mot tap cac thao tac ddc trung cho hanh vi cia mét thanh t6
mo hinh.

internal

transition La mot sy chuyén d6i tin hiéu hoi dap cho moét sy kién ma khong can
thay d6i trang thai ctia d6i tuong.

L

link La mot tham chiéu gitta cac doi tuong..

M

message La mot sy chuyén doi thong tin giita cac thuc thé.

metaclass La mot 16p triru tuong ma thé hién cta né 1a nhimg 16p.

model element Thanh t6 mo hinh.

multiplicity Ban sd, dic ta s6 luong cho phép clia cac thuc thé trong mot mdi
quan he.

N

n-ary association Quan hé két hop bac n, 12 mot quan hé két hop giita ba hay
nhiéu 16p v6i nhau.

name LA mot chudi dinh nghia cho thanh t6 md hinh.

node La mot thanh phan biéu dién cac tai nguyén may tinh.

O

object La mot thé hién cu thé cia mdt 16p trong hé thdng.

object diagram La mot do thi clia cac thé hién, bao gdm cac dbi tuong va cac gia
tri cu thé.

object lifeline La mot duong trong lugc dd tudn tu thé hién sy ton tai cia doi
tuong trong mot khoang thoi gian nao do.

P

package La mot co ché tng quat cho viéc 6 chitc cac thanh 6 thanh cac nhom.

Q
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qualifier La mot thudc tinh cia quan hé két hop nhim han ché tap d6i twong
quan hé v6i mot dbi trong khac thong qua quan hé két hop.

R

role La tén dit biét clia mot thuc thé tham gia trong mot ngit canh dic biét nao
do.

S

sequence

diagram La mot Iuge do twong tac tap trung vao cac hanh vi dong huéng thoi
gian.

signal Pic ta mot mdi lién hé kich thich khéng dong b giita cac thyc thé. Tin
hiéu c6 thé c6 tham sb.

state La mot hoan canh hodc mot tinh hudng trong qia trinh song ctia dbi tugng
théa man mot diéu kién nao do, biéu dién mot sd hoat dong hoac cho mot vai sy
kién.

Statechartdi La mot luge do thé hién may trang thai.

Diagram stereotype La mot loai phan tir md hinh ding dé md rong ngir nghia
cia UML. Khudén mau phai dya trén cac thanh t da duoc dinh nghia trong
UML.Stereo chi m& rong vé ngit nghia khéng mé rong ve ciu tric..

substate Trang thai la mot phan cta trang thai ghép.

subpackage Mot package chira cac package khac.

subsystem Nhom cac thanh t6 mé hinh biéu dién cac don vi hanh vi trong hé
thdng vat 1y.

swimlane Dung dé nhém cac hanh dong c6 cling mot muc dich nio do trong
lwoc do déi tuong.

T

tagged value Gia tri thé dinh nghia mot thudc tinh theo dang tén-gi tri. Dung dé
b6 sung thong tin cho cac thanh t6 mé hinh.

transition Quan hé giita hai trang thai, chi ra ring mot dbi tuong chuyén tir trang
thai nay sang mot trang thai khac khi ¢6 mdt sy kién hoac mot tin hiéu nao do6
Xay ra.

U

use case La mot chudi cac hanh dong hoic mot don vi chiic ning duoc cung cép
bdi he thdng nhidm dap tmg nhu cau clia cac tac nhin bén ngoai hay cac hé thong
khac.

use case diagram Luoc d6 Use Case ghi nhin chiic ning cta hé thdng dudi goc
nhin cua nguoi str dung.

v
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visibility Tam vyc, pham vi tham chiéu ctia clia thanh t6 mo hinh bao gdm cac
gia tri (public, protected, or private).
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Phu lucB
CACKY HIEU
Tén Ky hiéu
Actor (tac nhan)
Name

Association (Quan hé két hop)
Aggregation (Quan h¢ thu nap/két hop)
Composition (Quan h¢ cAu thanh)
Class (16p)

Collaboration (sw cong tac)
Component (thanh phan)

Constraint (rang budc)

Dependency (quan hé phu thudc)
Generalization (quan hé t6ng quat hoa)
Interface (giao tiép)

Node (Nut)

Note (ghi chi)

Object (dbi tuong)

Package (goi)

Stereotype (khudn mau) (stereotype)
Tagged Value (gia tri thé)

Use case Name
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