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MO DE [1]

* Gia str: Ban can phat trién mot hé thdng phan mém khach hang yéu cau.

* Thir thach dau tién:
* Chi rd khach hang that sw can gi,

* Hiéu chinh xac yéu cau cta khac hang cho hé thdng sé xay dwng chwa?
* Bwdc dau tién da quan trong cho sw thanh bai ctia dw an.
* Cau héi dat ra: Lam thé nao dé giao tiép véi khach hang?

* Ngbén ngtr tiy nhién: khéng thwe sy la mét Iwva chon tot (vi khéng chinh xac va nhap
nhang).
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MO DE [2]

* Nhirng gi ban can: Tao mét mé hinh cho phan mém ban can xay duwng.

®* Muc tiéu cia mo hinh:
* N&i rd cac khia canh quan trong clia phan mém & mot dang thdrc rd rang vé khai niém,

* Pon gidn & mirc c6 thé nhwng da trivu twong, loai bd cac chi tiét khong lién quan.

* Vi du: ban vé xay dwng.
* M6t ban vé xay dwng cho mét toa nha chira thdong tin vi du nhw ké hoach xay dwng san.

* Cac vat lieu xay dwng khéng dwoc chi ro tai thoi diém nay vi chung khéng lién quan va lam
cho ké hoach tr& nén phirc tap hon mic can thiét.

* Ké hoach ciing khéng chira théng tin vé thiét ké dién nwédc clia toa nha (sé st dung mot
ban ké hoach tach biét, nham tranh biéu dién quéa nhiéu th&r trong cing mét ban ké hoach).
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O MO HINH
* Khai niém caa mot mé hinh la quan trong khéng chi trong céng nghé théng

tin ma trong nganh khoa hoc khac (toan, ly, triét, kinh té, ...).

* Xuat phat ti tir latin "modulus”, dé chi mét ti 1& trong kién truc, sudt thoi ky
Phuc huwng,

* T "modello" dwoc dung & Y cho dbi twong minh hoa nham muc dich trinh
bay hinh thirc va thiét ké clia mét toa nha da co ké hoach dén khach hang
va lam rd cac cau héi lién quan dén thiét ké va kién truc.

* Nhirng thé ky sau do, khai niém "model" dwoc s dung trong cac nganh
khoa hoc khac nhau dé mé ta don gidn cac sw kién phire tap tir thuc té.
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MO HINH HOA [1]

* Con ngudi cé kha nang tai hién lai thwe té bang viéc ap dung cac qua trinh
nhan dién chu quan cua no.
 Triru twong hod (abstraction) Ia mét trong nhirng qua trinh ndi bat nhét.
* Triru twong hoa gdm kha nang tim kiém diém chung ttr nhiéu quan sat
khac nhau va sau do tai hién thyc té cung luc c6 kha nang:
* tdng quat hoa céc tinh nang cu thé cla cac déi twong that (generalization),
* phan loai cac dbi twong thanh nhém déng nhat (classification) va

* tdng hop cac dbi twong thanh cac dbi twong phire tap hon (aggregation)
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MO HINH HOA [2]

* Tdng quat hod, phan loai, tbng hop dai dién cho cac hanh vi tw nhién cua
tam tri con ngwdi va dwoc thwe hién béi con ngwdi trong cudc sdng hang
ngay.

* Triru twveng hoa cling dwoc ap dung rong rai trong khoa hoc va cong nghé
=» goi la mo6 hinh hoa (modeling)

* Ta c6 thé dinh nghia mdt mé hinh bang cach biéu dién mét phan hodc don
gidn hoa thwc té, nham hoan thanh dwoc mét tac vu hodc dat dwoc thoa
thuan vé mét chu de.

= Theo dinh nghia, mé hinh khéng bao gid mé ta day du thwe té.
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VAI TRO VA MUC DICH [1]

e Cac mé hinh da va dang c6 tam quan trong trung tdm trong nhiéu bdi canh
khoa hoc: vat ly, hoa hoc, triét hoc,...

* M6 hinh thé hién it nhéat hai vai trd bang cach ap dung triru twong hoa:

* Tinh nang gidm nhe: cac mé hinh chi phan anh sw chon lwa cda céac thudc tinh gbc, vi
vay tap trung vao cac khia canh quan tam

* Tinh nang anh xa: md hinh dwa vao cac ca thé goc, dwoc lay lam mau thi» nghiém
cua moét loai ca nhan va duwoc triru twong hoa va téng quat hoa thanh mé hinh.
®* Muc dich cda mé hinh:
* descriptive purposes, prescriptive purposes
* hoadc dé dinh nghia cach hé thdng dwoc cai dat
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VAI TRO VA MUC DICH [2]

* Everything is a model, since nothing can be processed by the human
mind without being “modeled” .

* Cac moé hinh quan trong trong cac linh vwc ky thuat, nhw co hoc, ky thuat
dan dung, khoa hoc may tinh va ky thuat may tinh.

* Trong quy trinh san xuat: md hinh cho phép chung t6i kiém tra, xac minh,
viét tai lidu va thdo luan cac thudc tinh cia san phdm trwdc khi ching
dwoc san xuat thuc su.

* Trong nhiéu tredng hop: mdé hinh con dwoc sir dung dé truc tiép tw déng
hod viéc san xuat hang hoa.
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MO HINH HOA PE PHAT TRIEN PHAN MEM

e Sw can thiét phai dwa vao mé hinh dé phat trién phan mém dwa trén bdn
sw kién:
e San pham phan mém ngay cang phirc tap = can thdo luadn & cac muc triru twong
khac nhau
* Phan mém ngay cang phd bién, va nhu cau vé phan mém md&i hodc sy phat trién cla
phan mém khéng ngirng tang.
* Thi tredng viéc lam lién tuc thiéu hut cac ki ndng phat trién phan mém phu hop voi
yéu cau cong viéc.
* Viéc phat trién phan mém can twong tac véi tdc nhan bén ngoai (khéng co kién thic
v& IT).
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S DUNG MO HINH

* Ban phat thao

* M6 hinh dwoc sir dung cho cac muc dich giao tiép, nhw mot goc nhin vé hé thdng
* Ban thiét ké

* M6 hinh cung cap dac ta chi tiét va day da vé hé thong
* Chwong trinh

* M6 hinh dwoc sir dung dé phat trién hé thdng thay vi sw dung ma nguon.

* Trong qua trinh phat trién phan mém, ta cé thé s&r dung nhirng mé hinh
trén theo nhiéu cach khac nhau.
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NGON NG MO HINH HOA

Modeling language

La cdng cu cho phép dinh nghia mot biéu dién cu thé cia mot mé hinh khai niém.

C6 thé & dang text (vi du, mdt ngdn nglr 1ap trinh nhw Java) ho&c biéu dién dé hoa (vi du, mét ngdn
ng cung cap cac ky hiéu cho bong ban dan, dibt ...) hodc ca hai.

Puwoc phan thanh hai lop
* Domain-Specific Languages (DSLs)
* General-Purpose Modeling Languages (GPMLs, GMLs, or GPLs)

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 14
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DOMAIN-SPECIFIC LANGUAGES

* La ngdn nglr dwoc thiét ké/phat trién dwoc dwa ra dé gidi quyét nhu cau
clla mot mién (rng dung cu thé.

* D3c biét hiru ich vi chung dwoc diéu chinh theo yéu cau ciia mién, ca vé
ng® nghia va kha nang dién dat va vé ky hiéu va cu phép.
* Mot sb vi du vé DSL:

* VHDL language (VHSIC Hardware Description Language) la ngén ngi¥ dac ta& dé mé
ta cac thanh phan phan cirng dién tir.
* BPMN (Business Process Model and Notation)

* WebML, HTML dé phat trién web, Mathematica va MatLab cho toan hoc, SQL dé truy
cap co so dir liéu, ...
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o GENERAL-PURPOSE MODELING LANGUAGES

* S dung da muc dich, cé thé ap dung cho bat ky Iinh vwc hay mién nao
cho muc dich [ap mé hinh

* Vi du: UML, Petri-nets hoac may trang thai (state machines).
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OCL

* Object Constraint Language

* La mdt ngdbn ngl hinh thirc da muc dich (dang text) dwgc OMG chap nhéan
la mot chuan.

* Ban dau OCL (dwoc phat trién béi IBM) dé khac phuc cac nhuoc diém cua
UML, dwoc tich hop vao UML tr nam 1997.

* OCL dwoc dung dé bd sung cho cac metamodel véi mot tap hop cac quy
tac & dang text ma méi mé hinh twong thich v&i metamodel d6 phai tuan
thu.

* La thanh phan quan trong ctia MDE (Model-Driven Engineering)
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context Meeting

Vi DU VE OCL

inv: self.end > self.start
context Team::size:Integer

derive: self.members->size()
context Meeting

inv: self.oclIsTypeOf(TeamMeeting)

implies self.participants->includesAll(self.forTeam.members)
context TeamMember: :numConfMeeting():Integer

post:

result=meetings->select(isConfirmed)->size()

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN
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M MO HINH HOA HUONG DOl TUONG

* La m6t dang thivee mé hinh hod tuan thi mé hinh hwéng déi twong.
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LOP

* L&p md ta cac thudc tinh va hanh vi cia moét tap ddi twong & mire trivu
twong = phan anh dac tinh chung cla nhom doi twong.
* Vidu:
* L&p Nguoi ¢o tén, dia chi, s6 CMND.
* Lop KhoaHoc c6 ID, tén, mo ta.
* Lép PhongHoc co tén va vi tri, ...
* M6t I&p cling dinh nghia mét tap cac thao tac dwoc cho phép co thé ap
dung cho cac instance cua I&p.
* Vi du: Ta co thé dat mot phong hoc cho moét ngay nao do, moét hoc sinh ¢coé
thé dang ky mot ky thi ...
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POl TUONG

* Instance cua mot [&p.

* M6t doi twong c6 mdt trang thai nao dé. Trang thai dwoc biéu dién b&i cac
thudc tinh.

* Vidu:

* E301 la mdt instance cua I&p PhongHoc.

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN

CuuDuongThanCong.com https.//fb.com/tailieudientucntt

22

/|


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

)

PONG GOl

* Encapsulation

* La mot co ché bdo vé chong lai viéc truy cap trai phép vao trang thai bén
trong clia mét doi twong thédng cla giao dién dwoc dinh nghia duy nhat.

e Cac murc do visibility cha cac giao dién giup ta dinh nghia cac quyén truy
cap khac nhau.

* Vi du: public, private, protected trong Java twong ng cho phép
truy cap bdi tat ca, chi trong pham vi ddi twong va chi cho cac thanh vién
cua lop, I&p con, cung goi.
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THONG PIEP (MESSAGES)

* Cac dobi twong giao tiép v&i nhau thédng qua thdng diép.

* Mot thong diép g&i dén moét ddi twong biéu dién mét yéu cau thwe thi mot
thao tac.

* Ban than doi twong quyét dinh cé thwe thi thao tac dé hay khoéng va bang
cach nao. Thao tac chi dwoc thuwe thi néu nguwdi g&i coé quyén goi thao tac do

* Trong nhiéu ngdn nglr 1ap trinh va md hinh hoa hwéng dbi twong, khai niém
overloading dwoc ho tro: Cho phép mét thao tac dwoc dinh nghia mét cach
khac cho cac loai tham sé khac nhau.

* Vi du, phép toan + dwoc cai dat tuy thudc vao toan tir 1a s6 nguyén (1+1 =2) hay ndi
Chuéi ("all+llbll — llab")
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* Inheritance

* La mdt co ché cho viéc phat sinh I&p m&i tr cac 1op da ton tai. Mot Iop con
dwoc sinh ra tir 16p da co (I6p cha) ké thira tat cd nhirng thudc tinh va
thao tac cé thé nhin thay dwoc cia l&p cha.

* Mot I&p con co thé:
* Dinh nghia cac thudc tinh va/hoac thao tac mai
* Ghi dé cai dat clia cac thao tac ké thira

* Thém code riéng clia né vao cac thao tac duwoc két thira

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 25
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KE THUA [2]

* VViéc ké thira cho phép tao ra cac Iép mé rong = tao ra cay ké thwa Iop,
la cai co ban cua viéc phat trién hé thdng hwdng dbi twong.
* VViéc ké thira c6 nhiéu wu diém:
* tai st dung cac phan chwong trinh hay mé hinh (vi vay tranh dw thra va 16i),
* dinh nghia nhat quan cac giao dién,
* st dung nhw mdt tro giip md hinh thédng qua viéc phan loai tw nhién cta cac yéu td

xay ra, va ho tro' cho viéc phat trién tang dan, vi du tinh chinh tirng buwdc cia cac khai
niép chung thanh khai niém cu thé.
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PA HINH

* Polymorphism
* La kha nang thich nghi theo cac dang thirc khac nhau.

* Trong qua trinh thwc thi mot chwong trinh, thudc tinh da hinh c6 thé c6 cac
tham chiéu dén céac doi twong tlr cac I&¢p khac nhau.
* Khi thudc tinh nay dwoc khai bao, mét kiéu (vi du I&p Person) dwoc gan cd dinh tai
th&i gian bién dich.
* Tai thoi gian thwe thi, thudc tinh nay coé thé bi rang budc ddng thanh kiéu con (vi du
|&p con Employee hoac I&p con Student).
* M6t thao tac da hinh co6 thé dwoc thwe thi trén cac doi twong tlr cac 1op
khac nhau va cé nglr nghia khac nhau cho méi trwdng hop.
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* Unified Modeling Language

UML

* La mot ngdn nglr mo hinh hoa dé hoa dé biéu dién truwc quan, xay dung,
tai liéu hoa cac phan cia phan mém.

* Cung cap mot cach chuan dé tao cac ban thiét ké hé thong.

* La mét tdp cac khai niém, khéng phai la phwong phap cling khéng phai la
quy trinh.

* Phién ban m&i nhat: 2.5.1
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HQ\O LICH SU [1]

e Khai ni@m hwéng déi twong trong Céng nghé théng tin bat nguén t&r dau
nhirng nam 1960.
e Cacy twdng ban dau dwoc cai dat trén hé thong Sketchpad.

* Ngdn ngir 1ap trinh SIMULA: ngén ngl 1ap trinh hwéng ddi twong dau tién,
gi¢i thiéu cac khai niém: classes, objects, inheritance, va dynamic binding
* Cac thap ky sau do: Cac khai niém trén mé ra mdt cubéc cach mang trong
viéc phat trién phan mém, cho ra d&i cac ngédn ngi 1ap trinh C++, Eiffel,
Smalltalk: chira nhiéu khai niém quan trong ctia ngén ngl 1ap trinh hién

dai.
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LICH SU [2]

* Hwéng dbi twong tréd thanh mé hinh phat trién phan mém quan trong nhét:
phan anh trong Java, C# va ngén ngl* mé hinh hoa UML.

* Vao nhirng nam 80: Ada ho tro khai niém package, task

* \Vao cudi 80, dau 90: md hinh hoa cé vd s6 ngén nglr khac nhau = céac
ngébn nglr nay khdong twong thich véi nhau.

* 1996: D& chdm dt cudc chién vé khai niém, cdng cu OMG (Object
Management Group) da kéu goi xay dwng dac ta cho mot chuan mé hinh
hoa thdng nhat.
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LICH SU [3]

* 1995: Grady Booch, lvar Jacobson, va James Rumbaugh da két hop cacy
twdng va phuwong phap cua ho tai héi nghi OOPSLA (Object-Oriented
Programming, Systems, Languages, and Applications) v&i cac muc tiéu:

* S dung cac khai niém hwéng dbi twong dé biéu dién cac hé théng hoan chinh hon la
chi mét phan ctia phan mém.

* Thiét lap mdi quan hé rd rang gitra khai ni@m mé hinh hoa va ma ngudn chwong trinh

* Xem xét cac yéu td mé rong trong cac hé théng phire tap va quan trong.

* Tao ra ngén ngir md hinh hoa cé thé dwoc xi ly bang may moc va con ngwdi co thé
doc duwoc.

- UML 1.1 vao nam 1997
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1.3
1.4
1.5
2.0
2.1
2.2
2.3
241
2.5
2.5.1

11/1997
03/2000
09/2001
03/2003
08/2005
04/2006
02/2009
05/2010
08/2011
06/2015
12/2017

MO HINH HOA PHAN MEM

CAC PHIEN BAN CUA UML
| _

UML 1.1 dugc chdp nhan bdi OMG

Chira mét s6 thay d6i vé UML metamodel, nglt nghta, khai niém
Cap nhat : visibility, stereotypes, biéu d6 tuwong tac

Thém actions

Thay d6i ddng ké: thém nhiéu biéu d6 mai ...

Thay d6i nhd tir UML 2.0

Thay d6i nho tir 2.1

Thay d6i nho tir 2.2

Thay d6i nhd, cap nhat class, package

"minor revision" cta UML 2.4.1

Cap nhat tir 2.5

NGUYEN THI MINH TUYEN
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U BIEM CUA UML

* La mo6t ngébn nglr hinh thirc

* Ngan gon

* Toan dién

* Dé m& rong

* Dwoc xay dwng dwa trén kinh nghiém

* La modt chuan
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S DUNG UML

* UML khéng gan v&i mét cong cu phat trién, ngén nglr 1ap trinh hay nén
tdng cu thé, cling khdng cung cap mdt quy trinh phat trién phan mém.

* UML tach biét ngdbn nglr mé hinh hoa va phwong phap mé hinh hoa.

* UML c6 thé dwoc st dung mét cach ddng nhat trong toan bd quy trinh phat
trién phan mém.

* Tai tt ca cac giai doan, cac khai niém cung ngdn ngir c6 thé dwoc sl
dung cung ky hiéu = Mé hinh c6 thé dwoc tinh chinh & cac giai doan.
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* Khdng can mét mé hinh dé dich sang ngdn ngtr mé hinh hoa khac = cho
phép st dung trong tién trinh phat trién phan mém tién hoa.

* UML cing twong thich véi cac linh viec (rng dung khac.

* Cac phan t& mé hinh UML va viéc sir dung dung dan dwoc dac ta trong
UML metamodel.

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 36

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

>

* Trong UML, mét mé hinh dwoc biéu dién & dang dd hoa dwdi hinh thic
cac biéu dé/so d6 (diagram)

CAC BIEU DO UML

* Mot biéu dd cung cAp mot goc nhin vé mdt phan thwe té dwoc mé ta bdi
mo hinh.

* UML cung cép 14 loai biéu dd khac nhau md ta cau truc hodc hanh vi cua
hé thong.
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: Use Caso
Dagrom Dagram Dagram

Activity || imeraction
mw—-mohzw

Sequancs | || Interaction Overview
Depiayment Cragram Diagram

Communcation rml_
Diagram Dvagram
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Persons are not permitted
to grade themselves
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STRUCTURE DIAGRAMS

* 7 loai biéu d6 dé mé hinh hoa cau truc cia mét hé théng tr cac géc nhin
khac nhau.

* Class Diagram

Object Diagram

Package Diagram

Component Diagram

Composition Structure Diagram

Deployment Diagram

Profile Diagram
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CLASS DIAGRAM

* Khai niém vé biéu d6 1&p bat ngudn tr viec mé hinh

. e pea e o . e m - " Person
hoa dit liéu khai niém va phat trien phan mém
hudng doi twong. /d \
, e n . . e w2t Student
® Cac khai niém nay dwogc dung dé dac ta cau truc di¥ L
liéu va ciu tric déi twong ciia mot hé thong. @(\b
® Dya vao cac khai niém: class, generalization,
Course

association
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OBJECT DIAGRAM

* Dwa vao cac dinh nghia cua biéu dd 1&p co6 lién quan, biéu dé dbi twong
chira "snapshot" cu thé cua trang thai hé thdng tai thdi gian thuc thi cu
thé.

gom:Course

7=

oop:Course
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PACKAGE DIAGRAM

* Gom nhém cac biéu dd hoac cac phan tr méd hinh theo thudc tinh chung,
vi du nhw sw gan két vé chirc nang.

* Thworng dwoc tich hop trong cac biéu dd khac hon la thé hién & mét biéu
do riéng 1&

Administration

Student

Exam
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COMPONENT DIAGRAM

* M6t component la mot don vi déc lap, thwe thi dwoc, cung
cap cho cac component khac cac dich vu hodc sty dung dich
vu tir cac component khac.

* UML khéng c6 quy dinh chat ché nao vé sw tach biét gitra
khai niém hwéng doi twong va hwdng component.

e Khi dac t& mdt component, ta c6 thé mé hinh hoa hai géc
nhin moét cach rd rang:
* goc nhin tlr bén ngoai (black box view) : biéu dién dac ta cula
component
* Go6c nhin tir bén trong (white box view): dinh nghia viéc cai dat cua
component

CentralData 8:]
Administration

9

Library 8:]
Administration
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COMPOSITION STRUCTURE DIAGRAM

* Cho phép phan ra c6 phan cap céac thanh phan cta hé thong.

* St dung biéu dé nay dé& md ta cau tric bén trong clia cac I&p va cac thanh
phan & murc chi tiét.

> Cho phép ta dat dwoc mirc do chi tiét cao hon biéu dd 1&p vi viec md hinh

hoa nam trong bdi cadnh cu thé.

Network

Server Client
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DEPLOYMENT DIAGRAM

* C4u truc lién két phan cirng dwoc sir dung va hé thong thoi gian thuc thi

dwoc biéu dién bang biéu dé trién khai.

* Phan clrng bao gém céc don vi x& ly dwdi dang cac node va mdi quan hé
giao tiép gilra cac node. Hé thong thdi gian thwe thi chva cac "artifact”

dworc trién khai t&i cac node.

Z

| «device»
. Server

L

«device»
Client
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PROFILE DIAGRAM

* St dung profiles, ta c6 thé mé& rong UML dé gidi thiéu cac khai niém mién

cu thé.
«metaclass»
Component
«stereotype»
Bean
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* Cung cap co s& ha tang cho phép ta dinh nghia hanh vi & mc chi tiét.

BEHAVIOR DIAGRAMS

* Dé cap dén két qua trwe tiép cia moét hanh déng cua it nhat mot doi twong.

* Anh hwéng dén cach ma cac trang thai cla dbi twong thay dbi theo thdi
gian.

* Hanh vi c6 thé duoc dac ta thdng qua cac hanh ddng cia mdét dbi twong
don 1& hodc két qua tr viéc twong tac gitba cac doi twong.

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

N

USE CASE DIAGRAM

* Cho phép dinh nghia cac yéu cau ctiia mot hé thong can phai thwe hién.

* Biéu d6 m6 t& nguwdi s dung ndo sir dung chirc ndng ndo cua hé thdng
ma khdng can dac ta chi tiét viéc cai dat.

e Cac don vj cia chirc ndng ma hé thong cung cap cho nguwdi dung dwoc
goi la cac use case

Administration

% —+{ Registration

Student
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STATE MACHINE DIAGRAM

* Trong vong d&i ctia minh, dbi twong di qua mdt tAp cac trang thai.

* M6 ta hanh vi dwoc phép clia mét ddi twong & dang thirc cac trang thai cé
thé cé va viéc chuyén tiép gilra cac trang thai dwoc kich hoat bdi cac sw
kién khac nhau.

I t
= ‘ logged 2900 logged '
out login in
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ACTIVITY DIAGRAM

* Pwoc st dung dé mo hinh hoa cac tién trinh: ca tién trinh nghiép vu va cac
tién trinh phan mém.

* Cung cap cac co ché diéu khién luéng ciing nhw co ché dong dir liéu dé
diéu hwéng cac hanh déng sinh ra mét hoat dong, do 1a mét tién trinh.
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SEQUENCE DIAGRAM

* M6 ta cac twong tac gilra cac déi twong dé thwc hién mot tac vu cu thé.

* Tap trung vao trinh tw theo thdi gian cua cac théng diép dwoc trao doéi gitra
cac doi tac twong tac véi nhau.

* Cac cau truc khac nhau dé diéu khién thi tw thei gian cha thédng diép ciing
nhw khai niém cho viéc mé-dun hoa cho phép ta m6 hinh hoa cac twong
tac phure tap.

:Student System
I register !
'L(course, date) !

| register:
| "ok" '
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COMMUNICATION DIAGRAM

* Twong tw nhw biéu d6 tuan tw, md ta viéc giao tiép gitra cac dbi twong
khac nhau.

* Trong tdm 14 quan hé giao tiép gilra cac doi tac twong tac véi nhau hon 1a
dwa vao thr tw thoi gian cla viéc trao dbi thong diép.

* Biéu do nay chi ré ai twong tac voi ai.

Student

1: login(user, pw)
2: getCourses

>

1.1: check L
(user, pw)

:System
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TIMING DIAGRAM

* Chi rd nhirng thay déi trang thai ctia cac déi tac twong tac co thé xay ra do
cac su kién vé thoi gian hodc két qua cla viéc trao dbi théng diép.

e .
2 log.in
=2 log.out —
77 login ,
L
£ login:1"ok"”
o busy skl
7 /\check:
> idle ——| ' )5,
0 check| | "ok
m . !
QO active v.
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INTERACTION OVERVIEW DIAGRAM

* M6 hinh hoa viéc két ndi gitra cac tién trinh twong tac khac nhau bang viéc thiét 1ap cac
biéu dd twong tac riéng & (biéu dd tuan tw, biéu doé giao tiép, biéu dd thdi gian, ...) trong
chubi thoi gian va nguyén nhan.

* N6 ciing dac ta cac diéu kién trong do cac tién trinh twong tac dwoc phép thwe hién.

* D& md hinh hoa dong diéu khién, cac khai niém t biéu d6 hoat ddng dwoc st dung.

sd Registration /'

Stud. Sys.
0—>, reg-()ly,s

) [else] >®
[authorized]
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