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Gido vién & Giao tiép giang day

ThS Nguyén Cao Tri — ngacotri@gmail.com
http://www.cse.hcmut.edu.vn/~caotri

Room 109 AS — Trung tam Ky thuat Dién toan

\
‘. Tel: 8647256 — 5370 Mobile: 091 391 6290

http://www.rc-easy.net

e Tai lieu download trén website file: TailieudientuCNPM-
PrintableVersion.ppt

» Hoc thé nao? O Hoi ngay trén IGp

» Bang ma s dung la Unicode dung san

o Cac bai tap nop bang email, dang file *.ZIP

» Email phai ghi rd ndi dung file dinh kém la gi bang ti€éng Viét
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Gioi thiéu mon hoc

— Gi6i thiéu cac khai niém co ban vé cong nghé phan mém
— Muc tiéu ciia sin xuat phan mém va cong nghé phan mém
— Céac md hinh san xuit phan mém

— Quy trinh sian xuat va quan ly du 4n phan mém

— Introduction to Software Engineering — Ronald J. Leach — CRC
Press (Thw vién A2 MS: 9075802004)

— Software Engineering — lan Sommerville — Fifth edition (Thw vién A3
MS: 200032)

— Giira ky + Cuoi ky + Bai tap
— Hinh thirc kiém tra: tric nghiém khach quan — open book
— Panh gia két qua: twong doi - phi tuyén

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




e Cong Nghiép & Cong Nghé

e Cong Nghiép Phan Mém (CNpPM)

e Cong Nghé Phan Mém (CNPM)

e CoOng nghiép phan mém & cac cong nghiép khac
— Giong
— Khac

e CO hay khong (nhirng) cong nghé cho san xuat phan
mém?

»..Co can thiét phai cd cong nghé cho san xuat phan mém
khéng, khi san xuat phan mém la hoat dong san xuat “dac
biét" vi khong thé noi lam mot phan mém nhu san xuat
mot lon coca.
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Dac tinh cua san pham phan mém

o Software = Program
e Software product = Program + Document + Support
 Loai san pham phan mém
— Generic Product: 1a san pham déng géi va ban rong rii trén thi truong.
— Bespoke Product: 13 san pham duoc phat trién theo yéu cau dic thu cua
tirng khach hang.
o Cac dic tinh quan trong cta san pham-phan mém
— Maintainability: phan mém c6 thé thay d6i thuan tién theo yéu cau cua
nguoi dung
— Dependablllty tinh on dinh, bao mat va an toan cua phan mém. Khong
gy ton hai vé vat chat hay kinh thé cho hé thong.
— Efficiency: Sir dung hiéu qua tai nguyén ctia hé thong cho cong viéc
— Usability: giao dién va phuong thirc phai phu hop véi nguoi dung dong
thoi dap irng dung yéu cau cua nguoi dung
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Software - Pi hay Thi¢u?

e Phan mém dugc viét ngay tu khi cdO nhithg may tinh
programable dau tién. Budc quan tam va phat trién tu rat
som

e CO rat nhiéu phan mém da dugc viét

e Thut té viéc san xuat phan mém khong dap 'ng kip yéu
cau cua hgudi su dung:
— Khong dii vé so lwong
— Thiéu vé chat lwong
— Khéng kip vé thoi gian
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Nguyén nhan khach quan

S6 lugng phan mém phai dugc hiéu 1a s6 dau/loai phan mém dugc sur
dung cho tu'ng muc tiéu U'ng dung.
e Nhu cau si dung phan mém la rat I6n
— Nhiéu nganh nghé can ding phan mém may tinh
— MBobi nganh nghé can nhiéu loai phan mém khac nhau
— M3Ji loai phan mém can nhiéu cap d9 khac nhau theo trinh d6 nguwoi dung
e Chat lugng phan mém ciling chua dap Ung tot hoan toan ngudGi sur
dung:
— Tinh customize rit cao ciia sin pham phan mém.
— Trinh d9 sir dung khac nhau va diéu kién ha ting &ng dung khac nhau
e Nhu cau phan mém thuGng rat cap bach
— Tam nhin va chién lwgc chwa day di ciia ngwoi sir dung
— Khéng c6 ké hoach lau dai
— Phai thay d6i theo tirng déi twong nguoi diing

_ 'BK § Truong Dai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
’f’ Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Nguyén nhan chu quan
e Tinh chuyén nghiép trong san xuat phan mém chua cao

— Cw 6 dé an trién khai thi ¢6 2 bi huy bé

—  Trung binh thoi gian thwe hién thue té bi kéo dai 50 % (ca biét 200-
300%)

— Cac dé an 16m dé that bai

— 3/4 cac hé thong 16m c6 16i khi thue thi

— Qua trinh phén tich yéu cau (5 % cong sirc): dé lai 55 % 16i, c6 18 %
phat hién duwgc

— Qua trinh thiét ké (25 % cong strc): dé lai 30 % 16i, c6 10 % phat
hién dugc

— Qua trinh mi hoa, kiém tra va bao tri: dé lai 15 % 16i, c6 72 % phat
hién dugc
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Nguyén nhan chu quan (tt)

— Phat trién phan mém giong nhw mét “nghé thudt”, chwa dwge xem
nhwr mgt nganh khoa hoc

— Quy trinh phat trién phan mém chwa dwoc thong nhat

— Phai viét lai s/w mdi khi cé sw thay doi vé ngon ngir, h/w hoic o/s

— Chuwa dat dwogc 1 chuan cho viéc do lwong hiéu suat va san pham

— P phire tap ciia phan mém qua cao d6i véi 1 “kién tric su”

— K¥ thuat dic ta dé lai sw nhap nhing trong cac yéu cau phan mém

— Lam viéc nhém khong ding ky luit giy ra cac 16i
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Pinh nghia “Céng nghé phan mém”

e Cong Nghé Phan Mém la su thiét lIap va s dung cac
nguyén tac khoa hoc nham muc dich tao ra cac phan
mém mot cach kinh t€ ma cac phan mém do hoat dong
hi€u qua va tin cay trén cac may tinh.

e Cong nghé phan mém la mot quy trinh co hé thong
dudc s dung trong qua trinh phan tich, thiét k&, hién
thuc, kiém tra va bao tri dé bdo dam cac san pham phan
mém dugdc san xuat va hoat dong: hiéu qua, tin cay, hiru
dung, nang cap dé dang (modificable), kha chuyén
(portable), kha kiém tra (testable), cong tac dudc vdi cac
hé thong khac (interoperable) va van hanh dung (correct).
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Cu thé

o Efficiency: Phan mém dugc san xudt trong thdi gian va diéu kién vira phai. Phan
mém van hanh ding muic d6 yéu cau vé cong viéc va thdi gian.

e Reliablity: Phan mém van hanh 6n dinh va tuong tac dudc véi cac hé thdng Ung
dung

o Usability: Phan mém cé thé ding dudc bdi ngudi si dung va véi moi trudng ma
ngudi s dung dang co. Chu y tdi giao dién, diéu kién hé thong,...

e Modifiability: Phan mém cé thé dugc thay d6i dé dang, nhanh chéng khi yéu ciu
cla ngudi str dung thay doi.

o Portability: Phan mém cé thé chuyén ddi dé dang sang cac hé thng khac ma khong
can phai diéu chinh I8n. Chi can recompile néu can thiét la tot nhat.

o Testability: Phan mémco thé dOugc kiém tra dé dang. T6t nhat la dugc modul héa.

e Reusability: Phan mém hay mét phan c6 thé dugc tai si dung cho cac (ng dung

khac. Cac modul co thiét ké tot, doc lap va giao ti€n dan gian, ca vé tinh tudng thich
cong nghé phat trién
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Cu thé (tt)

e Maintainability: thiét k& cia phan mém cé thé dugc hiéu dé dang cling nhu chuyén
giao thuén tién cho ngudi khac trong qua trinh diéu chinh, ndng cap hay thay doi theo
yéu cau.

e Interoperability: Phan mém van hanh 6n dinh va ding nhu' mong dgi. Trén hé
thong nhiéu ngudi dung (multi users) phan mém van hoat dong dudc vdi cac van hanh
khac cua hé thong.

o Correctness: Phan mém phai tinh todn ding va taora két qua ding va ding vdi
muc tiéu U'ng dung clda nguGi dung.

e Cac yéu cau khac:
— Pung tién do
— Sir dung hop 1y nguon nhan lwc phat trién
— Chi phi phat trién thap nhat
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Noi dung cong viéc cua Software Engineering

Cong viéc cua software engineering bao

gom:
e Phan tich hé thong/van dé « Quan ly cht lugng
e Xac dinh cac yéu cau e Hun luyén

e Thiét ké phan mém
 Viét phan mém (coding)
o Kiém tra va tich hgp hé

e Du doan tai nguyén
e Quan tri du an

thong

o.Cai dat va chuyén giao
phan mém

o Lap tai liéu

e Bao tri
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Mot dinh nghia khac cua CNPM

e CNPM la cac quy trinh dung ky luat va co dinh lugng dugc
ap dung cho su phat trién, thuc thi va bao tri cac hé
thong thién vé phan mém

o Tap trung vao quy trinh, su do Iudng, san pham, tinh

dung thdi gian va chat lucgng

S
-
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Mo hinh phat trién phan mém
Cac cdng doan chinh tdng quat bao gdém 4 giai doan

e Giai doan dac ta: xac dinh cac tinh nang va diéu kién hoat
dong cua hé thong. (thu thap yéu cau va phan tich)

o Giai doan phat trién: Thiét k&€ phan mém (software
design), viét code (code generation

o Giai doan kiém tra: kiém tra phan mém (software testing),
kiém tra tinh hgp ly cda phan mém.

» Giai doan bao tri: Slra I6i (correction), thay d6i méi trudng
thuc thi (adaptation), tang cudng (enhancement)
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Cac mo hinh san xuat phan mém

Tuy theo quy md va cdng nghé phat trién, cd cdc md hinh
san xuat khac nhau.

e MO hinh tuan tu tuyén tinh- waterfall

0 hinh Prototyping - Evolutionary Development

ninh xoan 6¢c — Boehm’s Spiral Model

hinh RAD — Rapid Application Development

o o
< =<
o> O

)
=<
(@)

Moi md hinh phU hgp Véi trinh dd phat trién, quy md san
pham va yéu cau rang buoc cu thé vé thagi gian va tinh
chat cua hé thong.
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Mo hinh WaterFall — Sequency model

e Mb hinh phat trién phan mém dau tién
e Cac cong viéc ti€p ndi nhau mot cach tuan tu
o P3at nén mdng cho cac phucng phap phan tich, thiét k&, ki€ém

(=
Phan tich
vt R
A Thiét ke h¢ thong

& phan mém

Hién thuc va
kiém tra moduls

Tich hop va kiém
tra tong the

Chuyén giao
va Bao tri
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Mo hinh WaterFall — Sequency model (tt)

Boc 16 mot sd khuyét diém

Ban chat cua
lai chtr khong

phat trién phan mém la qua trinh 1&p di 13p
s CIRE R

Cac budc thuc chat khong tach biét hoan toan ma co

chong lan va t

nam khao lai

Bat budc khac
xac va day du

N hang dac ta tat ca yéu cau mot cach chinh
ngay tu ban dau

Khach hang thudng phai chd dgi rat 1du dé thdy dugc

phién ban dau

tién clia san pham

Ton tai “delay” tich lGy trong nhom lam viéc -> du an

thucng bi tre.

Chi phu hdp cho du an nho, dan gian.
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Mo Hinh Prototype

Hoat dong san xuat

s— Bin prototype
p typ

W' Cic ban trung
— gian

/

Mo ta so lwoc
cua khach hang A

s

Ban cuoi cung

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn



M6 Hinh Prototype — wu & khuyét

o Prototype nhu la mét co ché dé nhan dién chinh xac yéu cau cua
khach hang
— Ban than khach hang chwa hiéu rdé yéu ciu céia minh, ciing nhw cic quy
trinh chwa dwoc xac lap ro6 rang.
— Khach hang chwa hiéu ré kha ning ho tro ciia hé thong may tinh

 Kich thich su thich thu cia nguGi dung vdi du’ an

 Prototype cé thé bi “throw-away” -> Lang phi

e Cac process khong dudc phan dinh rd rang

e Hé thong thong thuong cd cau tric Iong léo

» Can cb nhirng k§ nang dac biét trong quan ly va phat trién

o Khach hang hdi thic nha phat trién hoan thanh san pham mot khi
thay dudc cac prototype dau tién

! Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin

Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




M Hinh Prototype — Ung dung

o Dung cho cac hé théng nho. Cac chi phi khi thay doi hé
théng la khéng qud I6n khia can phai thay doi sau khi
thuc hié prototype

e Can su cdp bach vé thdi gian trién khai ngan. Hé thdng
can dudc dua vao U'ng dung tung phan trong khoang thdai
gian nhat dinh.

e Trong trudng hdp nhirng hé thong ma viéc dac ta cac yéu
cau la rat kho va khong ro rang ngay tu dau.
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M6 hinh Xozn Oc - Boehm’s Spiral Model

Xac dinh cdng viéc Danh gia rui ro

Hoach dinh dé tai Phat trien san pham

» Dugc thuc hién theo mét chuoi I&p kiéu xoén &c, moi an
lap cai thién san pham

e Co phuong phap danh gia rui ro

» CO thé ap dung prototype

» MOdi [an 18p dudc cai thién cho thich nghi véi ban chat cla
dé an

_ 'BK Truong Pai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
’-«*’ Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Mo hinh RAD

Application Testing &
generation

Business modeling Data Process modeling
modeling

Turnover

o Rapid Application Development la mo hinh tuan tu tuyén
tinh ¢ thdi gian phat trién rat ngan

 SUr dung cac thanh phan cd san cang nhiéu cang t6t

e SU dung cong cu lap trinh ¢ dang tu dong sinh ma ch
khong phai cac ngon ngl truyén thong

» Phu thudc vao cong nghé phat trién cd tinh reusable cao.
e Partten system development
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Cac tiéu chuan dung trong CNpPM

e The capability Maturity Model (CMM) cua Software Engineering Institue (SEI) -
Dai hoc Carnegie Mellon.

— Chi trong dén tinh hé thong va kha ning quan tri clia cac cong ty phan mém
hon 1a mot quy trinh (process) cu the.
e The process Improvement Paradigm (PIP) cua Software Engineering
Laboratory (SEL) — NASA's Goddard Space Flight Center
— Twong tuw nhu CMM, chu trong dén tinh hé thong va nhirng hwéng dan dé
tang cwong tinh nang cua cac qua trinh quan ly.
o Cac chuan khac clia Department of Defense
— MIL -STD 2167A ; MIL-STD 1574A ; MIL-STD 882C
» The electronic Industries Association (EIA) chuidn SEB-6-A
e The European ESPRIT project
e International Standards Organisation - ISO 9001

e United Kingdom MOD 0055
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Chuan CMM

A Continuous Improvement
Cac hé thong quality control va qualify da
woe str dung hiéu qua
p Co kha nang du doan (Predictability)
vz r Cac quy trinh quan ly va tiéu chuan
2 dugc chi tiet hoa A
@
» Xac lap'cac ti€u chuan quan Iy
 Cac vawde documentation dafxac lap
@!
o
£
v &
— —— =
au c6 kha nang quan ly =
Quan ly dua vao kinh nghiém twong tw é
5
w2
w2
» Largely Ad-hoc
/-Phl_l thudc vao ca nhan
| v
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Chuong 2
Project Management

oSub-Team trong Software Projects
oProject Estimation

oProject Scheduling

oProject Management Tools



&

Tai sao can Project management

0 Phat trién phan mém hién dai lam theo teamworks
0 Can quan ly va kiém soat dudc rui ro (Risk) trong qua trinh san

xuat

o Cac du an phan mém doi hoi nhiéu nguon nhan luc vdi chuyén

mon khac nhau

o Tinh tich hgp c6ng nghé cao va su thay dbi nhanh chdng cula

cong nghé

o Phai bao dam tinh chuyén nghiép trong phat trién du an phan

mem.

m Bao dam lich trinh cua du an

m  Diéu phdi va khai thac t6i da ngudn nhan luc hién co
m  Bao dam chat luong clia san pham

m  Kha ning khic phuc cac sy cb xdy ra khach quan

o Cac du an cang I6n cang can co su quan ly chat cheé va dong bo

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Teamwork la m6 hinh hién

tai cho hau hét cac du an

phan mém:

m  Kha nang chuyén nghi¢p hoa
cao

m Hi¢u qua trong quan ly, giao
ti€p va di€u hanh

MOt software project team

dugc tao ra tU nhiéu sub-

teams

m  Cac sub-team khong nhat thlet

14 mot nhom ngudi ma co thé
1a 1 nguoi

m  Cac sub-team khong nhat thiét
ton tai suot qua trinh cua mot
du 4n phan mém

SUB-Team trong software engineering

Project
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Cac Sub-Team

System analysis
Planning Team
Requirements Team

System Design Team Vali tro

Implementation Team - A

Tesing & Intergration Team nhlem V':l
Training Team ? 4
Delivery & Installation Team Cua CacC
Maintenance Team

Quality Assurance Team SU B Team
Metrics Team

Documentation Team

System Administration Team

Reuse & Reengineering Team

O 0O0odoo0o0odobodoooboogdod
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Vai tro & nhiém vu cac Sub-Team

System analysis

Planning Team
Requirements Team

System Design Team
Implementation Team
Tesing & Intergration Team
Training Team

Delivery & Installation Team
Maintenance Team

Quality Assurance Team
Metrics Team
Documentation Team
System Administration Team
Reuse & Reengineering Team
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2 Bbuduy uenb jeJ e Xdoeqpasy e gy
buony yu 1y3 [spow |euids/adAjolold
nyu oed oe) buony yuiy
ow 03y3 ugLy jeyd d0Np ue Np NaNe

S»oeqpas) ueyu 9p wea|
juswiadinbsy 10A J9IA we| 3s Aeu
woyu ‘1y3 ey nnd uybu 1y nesSe

9ybu bugd eA

1eNYY A QA UBUY OUX DBD NRI| URLL e

(senuanaJ 21ewnsy) uequ 10] ueop ng e

(sisAjeue 3s0D) Jyd 14D Yd13 ueyd e

ue np end 1yl ey yup yuip oex
sisAjeuy wd3sAs
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Cac Sub-Team

Documentation Team
System Administration Team
Reuse & Reengineering Team

0 System analysis

o Planning Team 5 7 @B [y
o Requirements Team yuiyd NP ea Buoyd Ap Yooy 3 287e
o System Design Team oN| ueyu ea wob oeq buguyy
o Implementation Team 2y end ugAnbu 1ey Bunp ns yoeoy e
0 Tesing & Intergration Team LU VER BIED @ BLIzL) ELIR) 2iED) 6lrc
0 Training Team HRIH St LREOY 2 in?? ZLEHEDAE;(I;
o Delivery & Installation Team BUNp B4 UIIP YuL] UDI3 JBD Wep oeq eA
0 Maintenance Team ue Ap iJ3 uenb yseoy 9 oed D 3B} U3
o Quality Assurance Team buol Bunp Aex NA wlyu 93 Aeu WOYN
o Metrics Team weay bujuue|d

]

]

[l
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Cac Sub-Team

System analysis

Planning Team
Requirements Team
System Design Team
Implementation Team
Tesing & Intergration Team
Training Team

Delivery & Installation Team
Maintenance Team

Quality Assurance Team
Metrics Team
Documentation Team
System Administration Team
Reuse & Reengineering Team
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Cac Sub-Team
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Cac Sub-Team

Quality Assurance Team
Metrics Team

Documentation Team

System Administration Team
Reuse & Reengineering Team

0 System analysis

o Planning Team

0 Requirements Team

o System Design Team Aep Bueib n3i| 13 2e)e
o Implementation Team BUIUUIRI} YDBOY D)fe
o Tesing & Intergration Team Bunp
0 Training Team ionbu oyo bHujuuiesy 29IA oyd
0 Delivery & Installation Team n9!| 183 eA nd Bugd oed iq uenyd
o Maintenance Team wea] bujuuie.)
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Cac Sub-Team
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Sub-Team (tt)

o CoO rat nhiéu viéc quan ly trong tung nhom va tung
cong doan.

o Co kha nhiéu nhom -> nhiéu manager, tuy nhién néu
cac nhom nay nho thi thuong la mot nguGi trong nhdm
sé la manager cua team.

o Viéc scheduling gitra cac team phu thuéc vao mo hinh
phat trién cu thé Ia gi.

o Vi du néu dung mo hinh Waterfall thi cac cong doan cé

thé dugc tich hgp thanh cac budc I16n hon, cdc nhém
tham gia vao tung budc theo chi’c nang cua minh.
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Cac nhom trong mo hinh Watertall

SPECIFICATION: Planning, System Analysis, QA, Metrics,
Documentation, System Administration, Reuse & Reengineering

DESIGN: QA, Metrics, Documentation, System Administration,
Reuse & Reengineering

CODE:QA, Metrics, Documentation, System Administration, Reuse
& Reengineering

TESTING & INTEGRATION: QA, Metrics, Documentation, System
Administration, Reuse & Reengineering

MAINTENANCE: Trainning, Delivery & Instalation,QA, Metrics,

Documentation, System Administration, Reuse & Reengineering
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Cac nhan s khac trong dw an

Bén canh con cd mot so nhan sy khac tham gia vao qua trinh phat

O

Ol

O

O

trién du’ an nhung cd thé khdng dugc néu tén mot cach chinh qui

Human-Computer Interface Evaluation: banh gid kha nang
thich hgp cua giao dién ca nhu ngudi dung cap thap va cap cao
Tools Support Person: Nguoi cung cdp va bao dao cac cong cu can

thi€t nhu tools, software, network van hanh theo yéu cau cua qua trinh
phat trién

Software Economist: S dung cdc md hinh danh gid can thiét dé
udc lugng chi phi phan mém, phan ciing, resource va thai gian can cho
du an hoan tat

Project Librarian: Co trach nhiém luu trif va sap x€p hé thong tat ca
cac tai liéu cua du’ an

Chuyén gia ho trg: Mot s6 du an can co nhiing chuyén gia trong [inh
vuc tuang Lrng hd trg, tu’ van vé mat chuyen mon hay ky thuat

NHAN SU CUA CAC TEAM CO THE THAY POI THUO’ NG XUYEN TRONG

QUA TRINH HOAT PONG DO NHIEU YEU TO
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Cac yéu to anh hwdng dén cac team

o0 Nhén su can thay ddi theo tiing cdng doan: cac cong
doan can nhiéu nhan su va can thdi gian dai nhu
coding, testing & integration.

o Cac nguyén nhan khach quan khac:

m  Nhan su thay doi cong viée: chuyén mon thay doi, cong nghé méi
cap nhat
Nhan sy nghi do thay doi viéc, bénh, vé huu
Nhén sy moi: mang lai tur duy méi va cong nghé mai tuy nhién phai
can thoi gian tiép cap

o Viéc xay dung cac team la linh dong theo tung du an
va can co diéu phoi gilra cac du an theo tung tién do
cong Viéc.

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Xac din
Xac din

Project management

Du doan quy mo va do phuc tap cua du an

h cac team can thiét cho hién thuc du an
N ké hoach du doan thdi gian hoan thanh du an

O O O 0

Xac din

h cac tai nguyén can thiét cho du an bao gom

phan mém, hé thong, ....

Tinh toan chi phi xay dung du an

Xay dung 16 trinh thuc hién du an (smiletone)

Thuc hién cac cong viéc quan ly trong thdi gian thuc

hién du an dé bao dam dung ké hoach da dé ra.
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Cac cong viéc cua Project management
trong thoi gian thwe hién du an

O O o o o O
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Software Project Estimation

o Du doan diéu gi?
s Quy mo cia san pham s& dugc phat trién
m Cac yéu cau, resource can thiét dé c6 thé phat trién san pham thanh
cong
0 DE phat trién san pham can biét nhiéu thoéng tin

<

Cac cong cu cho Documentation
Thiét bi copy, Iuu trir

May tinh can cho phat trién
Cac phan mém cd ban nhu

May tinh cho tesing v
May tinh cho trainning

v
v v
compiler « Cong nghé sir dung
v Phuong thircgiao ti€p giira cac «# Lap trinh vién
bo phan + Kiém tra vién
v CASE Tool +__Quanly
v Cac g6i phan mém ma hé théng ., Nh3 thiét ké
can lién két, tuong tac.  Cac nhan su’ khac
y :
v
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Project Size

Kich thudc dugc do bang “lines of code”

Lam thé& nao dé du doan dugc kich thudc cua mot dé
an phan mém?

m  Kinh thudc do bang s6 dong code duoc viét dé hoan thanh du an

m  Du an chua thuc hién [ 1am sao biét s6 dong code s€ dugc viét
Phuong phap Analogy va Reasoning-by-Analogy

Phan bd nhan luc cho du an phan mém trén co sd
lines of code da du doan.

m Danh gia ning xuat ctia méi nguoi trong dy an

0 Metric data cho van dé estimated va phan bd resource.
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Phwong phap Analogy

o Analogy la gi ? Suy luan theo analogy?
o Diéu kién dé sir dung phucng phap analogy:
m  Co bai toan di biét co ban chat tuong tu
m  Di co giai phap cua bai toan da biét
o Cach ap dung analogy
m  Xac dinh dugc cac thong s6 tuong Gng giira 2 bai toan
m  Ap dung giai phap cua bai toan da biét cho bai toan méi
o VOi du an phan mém
m X4ac dinh cac dit li€u cua nhirng van dé da lam nho vao metric
m Phan tich du an can du doan thanh cac thanh phﬁn
m  Xac dinh kich thuéc twong ung timg phan voi thong tin metric da co
loai1 trir cac kich thudc cac phan dugc reuse
m  Tong kich thudc cac phan (1 kich thwée duw an

_ g.; 1 Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Dw doan nhan lwc cho duw an

Lines of new code

Approximate

Number of
Software

Enginneers
5,000 1
10,000 1
20,000 2
50,000 5
100,000 10
200,000 20
500,000 50
1,000,000 100
2,000,000 200
5,000,000 500
10,000,000 1,000
100,000,000 10,000

e Thuc t& khdng thé ting tuyén tinh
mot cach don gian nhu' thé

eKhong phai tat ca nhan luc déu dong
déu.

eKhi du an cang I&n thi cac van dé
quan ly giao ti€p va lién két sé phic
tap hon lam giam nang xuat.

oDy &n I8n, cac thay dobi ngoai du kién
s€ nhiéu hon nén nang xuat bi anh
hudng.

»Con nhiéu khau khac anh huéng dén
du’ an chu khong phai chi co coding.

Tinh dua trén thong so
nao?

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Dw doan nhan lwc theo Metric

Lines of new code

Approximate

Number of
Software

Enginneers
5,000 7
10,000 14
20,000 27
50,000 77
100,000 144
200,000 288
500,000 790
1,000,000 1,480
2,000,000 3,220
5,000,000 8,000
10,000,000 15,960
100,000,000 160,027

eThi€t Iap bang du li€u theo sO liéu thong
ké ma metric team da thuc hién tu trudc.
S0 liéu nay chlra dung cac yéu to khac vé
quan ly va cac cong doan khac nhau cua
mot dé an tong thé.

eXay dung mo6t ham du doan nhan
luc cho du an (person- month
)dang
vy=mx+Db

v3i m, b dugc xac dinh bang
phudng phap binh phudng toi
thi€u

(Xem cbng thic tinh m, b & trang
71)

Dua vao do ta tinh dugc s6 nhan
luc can thiét cho du an.

Y thdi gian thuc hién (person
month)

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Vi du

Dua vao bang trén ta tinh dugc y = 0.002 x + 1.84 .

Vi du vdi du an kich thudc 15,000 lines of code ta sé€ can 32 person-

month dé gidi quyét

eXay dung bang metric cua cac du an tucong tu ta tinh dudc la can

phan bd bao nhiéu ngudi lam trong bao lau.
eVi du bang tinh toan cho cac du an database

Projects Domain Months Effort (person-month) Size
Application 1 Graphics Utility 12 30 5000
Application 2 Graphics Utility 10 40 8000
Application 3 Graphics Utility 24 30 10000
Application 4 Graphics Utility 36 100 20000
Application 5 Graphics Utility 12 30 5000
Application 6 Graphics Utility 24 30 10000
Application 7 Graphics Utility 48 90 25000

HAN CHE CUA PHUONG PHAP

Truong Dai Hoc Bach Khoa - Khoa Cong Ngmjﬁlxg Tin
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COCOMO Model

o Xac dinh ca 2 thong so la s nhan luc va thdi gian phat
trién

o Trinh tu thuc hién

Phan tich cic yéu cau ctia dy an

Xac dinh line of code cua ting yéu cau du vao metric data

Trir cac phan d3 duoc xac dinh 1a reuse code

Tong cac phan con lai tinh dugce K line of code

Ap dung cong thurc tinh

E=a,* K*exp(b,)

m D=c,*E*exp(d,)

E 13 s6 nhéan luc tham gia vao du an

D 1a thoi gian thuc hién du an

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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COCOMO Model (it)

o Cac hé sb cua cong thi'c COCOMO

Software Project type Ab Bb Cb Db
Small project, experienced team, flexible|2.4 1.05 2.5 0.38
requirement
Hard real-time rew\quirements and strict| 3.6 1.2 2.5 0.32
interoperability
A mixture of the other two type of projects 3.0 1.12 2.5 0.35

o Cac gia tri E va D tinh dudc phu thudc vao kha nang estimate gia

tri line of code (K) cua du an.

BK Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Project Scheduling

Scheduling bao gom:
m  Xac dinh cac mdc tién trinh thyc hién dy an
m Phan bd resource cho céc tién trinh cta du an
Quan tri va thuc hién cac diéu chinh can thi€t cho cac
tién trinh khi cd su thay doi ngoai ké hoach
m  Phén bo lai nguon resource (thém nguoi)
m  Phan bo lai milestone cua ting tién trinh
1 Muc tiéu 1a bao dam deadline khéng bi thay doi
Phuong phap quan tri va diéu chinh:
FUNCTION POINT
Cac cong cu dung trong scheduling : MS project,
Cocomo?2
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Activity network model

V
ngay

7
e 20
ngay
25/7 10
‘\ . "

19
T O

25
Thiét 1ap activity network: gom cac Minestone (M) va Task (T)og
Xac dinh critical path: c6 tong thdi gian thuc hién dai nhat

Piéu chinh cac M-i dé bao dam deadline

Piéu chinh cac T-i bang cach thay do6i/bd sung nhan su (Team)

O O o O
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Activities Bar Chart —=PERL chart
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Chwong 3

*Nhirng van dé trong phan tich hé thong
*Thu thap yéu cau tur ngudi sir dung
*Phan tich yéu cau

«Xac dinh tinh nang hé thong



Muc tiéu ciia phan tich hé thong

o Khach hang va nha phat trién gap nhau dé thao luan vé
yéu cau cua hé thong phan mém can xay dung

e Nha phat trién tim hiéu, phan tich va kiém ching lai
(validate) yéu ciu va biéu dién né bang mé hinh phan tich

e MO hinh phan tich dac ta toan bo ndi dung : chic nang,
dir liu nhap/xuat, cac hoat dong cua hé thong can phat
trién

o Xay dung cac tu dién dir liéu dinh nghia cac khai niém dac
thu ctia hé thong, y nghia, cau trig,...

e Thong nhat vdi khach hang vé mo6 hinh va tinh nang cua
hé thong
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Phén tich hé thong

e Phan tich hé thong la budc dau tién rat quan trong cho du an phat
trién phan mém
e COng viéc phan tich hé thong bao gom
— Thu thap yéu ciu va quy trinh nghiép vu hién tai
— Phan tich va xac 1ap cac quy trinh sé dwoc phat trién/thay thé bang may tinh
— Xic thue cac yéu cau/tinh ning ciia hé thong
o Keét qua cua viéc phan tich hé thong la cac tai lieu dac ta tinh nang hé
théng. Cac tai liéu nay thdng thudng & dang cac sc do, biéu do, ..
e Két qua nay dung cho viéc xac thuc cac tinh nang cua hé thong vai
khach hang
e Keét qua nay la dau vao cua qua trinh ti€p theo la thiét ké hé thong.
e Tuy thudc vao cdng nghé phat trién ma s’ dung cac phuang phap
phan tich phu hdp : cau tric hay OOP

_ 'BK Truong Pai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
Qf’ Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Nhirng van dé trong phan tich hé thong

e Cach biét vé chuyén mon cua linh vuc can phan tich

o Su hiéu biét cla nhitng ngudi end user vé quy trinh lam
viéc va kha nang Ung dung phan mém cho cong Viéc cua
ho

» Nhiing van dé vé diéu kién ha tAng ho trg hoat dong cla
hé thong

e Tinh san sang thong tin cia cac hé théng dang cd sé
tuong tac vai hé thong can xay dung

e Dinh hudng U'ng dung lau dai chua co/ chua ro rang

e COng cu/ngdn nglr str dung dé dac ta hé théng / két qua
phan tich
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Quy trinh phén tich hé thong

e Cac budc chinh Tim hi€u va xay dung lai hien

: : ia h¢ tho
— Thu thap théng tin hé thong hién frang cta he thong

tai
— Thu thap yéu cau
— Phan tich yéu cau
_ Xz,w lap tinh nang he thor}g qué trinh xi 1§
— Xac thye tinh nang hé thong « Dt lidu ctia hé théng

» Cac quy trinh hoat dong/nghi¢p
vu
* Phuong thirc va y nghia cta cac

* Piéu kién ha tﬁng: thiét bi, con
nguoi

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Quy trinh phén tich hé thong

e Cac budc chinh

— Thu thép thong tin hé thong hién
tai

— Thu thap yéu cau

— Phan tich yéu cau

— Xac lap tinh niing hé thong

— Xéc thue tinh niing hé thong

Xac dinh cac yéu cau

« C4c yéu cau vé chirc ning cua
hé thong

« C4c yéu cau vé mdi trudng van
hanh: thiét bi, con nguoi

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Quy trinh phén tich hé thong

e Cac budc chinh
— Thu thép thong tin hé thong hién

tai R Phén tich cac yéu cau
— Thu thap yéu cau
— Phan tich yéu cau , » Phan tich cac yéu cau theo quy
— Xac lap tinh nang hé¢ thong trinh st 1y
— Xac thyc tinh nang h¢ thong * B6 sung céc quy trinh cho phu

hop v&1 may tinh
* Y¢€u cau bo sung cac thong tin

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Quy trinh phén tich hé thong

e Cac budc chinh
— Thu thép thong tin hé thong hién
tai
— Thu thap yéu cau
— Phan tich yéu cau
— Xac lap tinh niing hé thong
— Xéc thue tinh niing hé thong

Xac lap tinh nang cua hé
thong

» Xac lap cac chirc nang ma hé

thong sé bao gom
 Xac 1ap cac diéu ki€én va moi
truong hoat dong

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Quy trinh phén tich hé thong

e Cac budc chinh
— Thu thép thong tin hé thong hién
tai
— Thu thap yéu cau
— Phan tich yéu cau
— Xac lap tinh niing hé thong
— Xéc thue tinh niing hé thong

X4c thue tinh ning hé thong

« Xac thuc v6i nguoi dung vé
tinh hop 1y va day du cua cac
tinh nang

» Xac thuc cac quy trinh nghi¢p
vu

» Xac thuc cac rang budc
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Quy trinh phén tich hé thong

 Cac budc chinh
— Thu thap théng tin hé thong hién
tai
— Thu thap yéu cau
— Phan tich yéu cau
— Xac lap tinh niing hé thong
— Xéc thue tinh niing hé thong

) 1 Y § | D
Phwong phap cau tric Phwong phap OOP ‘
Cac bwéc dwoc thuc hién Str dung UML: Iwgrc do Use case,
dong thei va sen ké nhau Class

Thwéng str dung lworc do:
DFD, ERD, STD
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Phén tich hé thong theo hwdng phit trién
ky thuat lap trinh cdu truc

Tiép cin cla phudng phap phat trién cd dién cho budc phan
tich hé thong
Cac lugc d6 DFD, STD, ERD



CAC YEU TO CAN BAN CUA MO HINH

Process Specification (PSPEC)

Lugc do )
Lugc do quan dong chay
hé thuc thé dir lieu
TU dién
dir liéu .
Lugdc do dich chuyén )
trang thai
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CAC YEU TO CAN BAN CUA MO HINH

Process Specification (PSPEC)

Lugc do )
Lugc do quan dong chay
hé thuc thé dir lieu
TU dién .

dir liéu

Ludc d6 dich chuyén
trang thai

Control Specification (CSPEC)
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CAC YEU TO CAN BAN CUA MO HINH

Dic ta Process Specification (PSPEC)

tur dién
dir liéu

Lugc do .
Lugc dd quan dong chay .
hé thuc thé dur lieu
TU dién
dir liéu

Ludc d6 dich chuyén
trang thai

Control Specification (CSPEC)
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CAC YEU TO CAN BAN CUA MO HINH

Dic ta Process Specification (PSPEC)

tur dién
dir liéu

Lugc do )
Lugc do quan dong chay
hé thuc thé dir lieu
TL‘]’ d|§n °

dir liéu

Ludc d6 dich chuyén
trang thai

Control Specification (CSPEC)
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LUQC PO DONG CHAY DU LIEU (DFD)

e Pudc xay dung tu 4 phan tu chinh
— Thuec thé: tao ra hoic ti§u thu thong tin, nam bén ngoai bién gioi ciia
pham vi thong tin hé thong
—  Chuce nang xtr ly: thwe hién chirc nang nao d(),’ tieu thu va tao ra
thong tin, nam bén trong pham vi thong tin hé thong
— Thong tin hay dir li¢u
— Kho dit liéu: Iwu trir dir lifu ma dwoce sit dung béi nhiéu chirc ning

xu ly
~ Chirc v Lié
Thue thé nérLlp Kho Dir Liéu
N Dir ligu
xw ly
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LUQC PO DONG CHAY DU LIEU (t.t)

e DFD dugc xay dung qua nhiéu muc khac nhau: muc 0, 1,
P

e DFD muc sau chi tiét han muc trudc
e Process Specification (PSPEC) b6 sung cho DFD
e Tinh lién tuc cua dong dir lieu

-
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KV thuat phan tich hé thong

e Ti€p xuc, phong van cac ngudi dung trong hé thong thu
thap cac thong tin vé nghi€p vu cua ngudi dung

e Thiét lap doan van miéu ta chdc nang (processing
narrative) cho hé thong can xay dung

e Xay dung DFD & cac muc khac nhau
— Thiét 1ap so d6 ngir canh (DFD mikc 0)
— Phan hoach DFD vao cac mirc cao hon
— Sir dung phwong phap duyét van pham.
— Lu6n luén tuan theo tinh lién tuc cia dong dir li€u

e Viét PSPEC cho cac chuc nang cua DFD muc cao nhat
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Xay dung DFD — Vi du

e Phan mém SafeHome: Thiét [ap doan van mié€u ta xu' ly
o DFD muc nglt cAnh: nhan dién cac thuc thé va dir liéu
input, output

Bing diéu khién

Lénh va dir liu Thong tin hién thi Man hinh
SafeHom 7
e Kiéu bao dong -
| Chuong
System

Trang thai cam @
Tan so6 cua so dién thoai

B0 cam ung

Duong dién thoai
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Xay dung DFD — Vi du

DFD murc 1: hinh thanh
mot so0 chirc nang chinh

Bing diéu khién

Yéu cau

Lénh va dir li€u cAu hinh

Thong so cau hinh

Man hinh
Thong bao
Thoang tin hiean tho
Xac nhap' mat ma . Hién
thi
Thong tin cAm rng
Theo
doi Kiéu bao dong chuoy € Chub

. A A DAY i Y > huong

Traing thaui caiim oung ol
ung Tan so cua dién thoai

B0 cam l'rng—|

Duong dién thoai

§ Truong Dai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Mo hinh hanh vi STD — Vi du

Pay gidy va sin sang Ranh
Yeéu ciu copy Yéu céu doc 1énh M(;i’ hinh hanh vi h¢
— thong may
photocopy

Copy xong

Pay gidy

Yéu cau doc Iénh N N
Yeéu cau doc Iénh

Thuec hién copy Nap gidy

Hét giay

Yau cau nap giay

Ket gidy Het ket giay

Yéu cau doc Iénh

Yéu cau xir Iy 16i > vr 3Xe
2 Xu ly loi

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Tu dién dir licu

 Nhiéu phan to dugc tao ra trong mo hinh phan tich: di
l1€u, churc nang, diéu khién ...

e Phai co mot cach thdc quan ly cac phan tU do sao cho
hiéu qua

e Dinh nghia: Tu dién dir liéu Ia mot danh sach co to chirc cua
tat ca cac phan tir dir liéu can thiét cho hé thong. Cac phan tir
dugc dinh nghia chinh xac va chat ché sao cho ca phan tich vién
va khach hang cung chia sé mdt suy nghi vé chung.

o TU dién dir liéu thudng dugc hién thuc nhu la mot phan
cua cong cu CASE.

e Moi phan tor bao gom nhiing thong tin: tén, bi danh, duoc
dung ¢ dau/nhu thé nao, dac ta ndi dung va thong tin phu tro
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Tw dién dir liéu — Vi du

e Vidu phan tu dir liéu so dién thoai
Tén: So dién thoai
Bi danh: Khong
Pugc dung ¢ dau/nhu thé nao:
output cua Thiét 1ap diéu kién bao dong
input ciia Quay so
Pac ta ndi dung:
s0 dién thoai = [ mé rong dia phwong | s6 bén ngoai ]
mé rong dia phwong = [ 2001 | 2002 ... | 2009 ]
s0 bén ngoai = 9 + [ so dia phwong | s6 dwong dai ]
s0 dia phwong = tién to + <chudi 4 ky s6>
s0 dwong dai = (1) + mi vung + so dia phwong
tién to = [ 795 | 799 | 874 | 877 ]
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Review — Phén tich hé thong theo cau tric

e Phan tich yéu ciu theo pp c6 dién bao gom:
— M6 hinh chire ning va dong thong tin (DFD),
_ MB& hinh dit liéu (ERD)
— va M6 hinh hanh vi (STD)

» Lugc d6 DFD cd ban cé 4 ky hiéu va né dugc md rong dé
biéu dién dudc cac hé théng thdi gian thuc

e Xay dung DFD muc 0 roi dén cac muc cao han; chu vy
bao toan tinh lién tuc cia dong dir liéu

o TUr dién dir liéu gilp quan ly va tra cliu cac phan tir dir
lieu
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Phén tich hé thong theo hwdng phit trién
ky thudt lgp trinh OOP

Tiép cén cla phudng phap phat trién OOP cho budc phéan tich hé
thong

Cac lugc do
—Lwoc d6 Use-case: thu thip yéu ciu — mo hinh nghiép vu
—Luwoc d6 16p: phén tich yéu cAu — mé hinh phén tich



M6 hinh nghiép vu - Thu thap yéu cau

e Quan diém thu thap/phan tich yéu cdu cia md hinh nghiép vu: hé
thong gom co Al/Lam nhirng gi/Khi nao
e Lugc do Use-case :
— Actor & Use-case
— Cac moi quan hé : Actor — Actor ; Actor-Use-case, - Use-case-Usecase
e Actor xac dinh mot bo vai tro ma nguCi hodc vat sé€ dong vai khi
tuong tac vai hé thong phan mém
— Actor nim ngoai pham Vi ciia hé thong
— Chi quan tam cac thong diép ma actor giri hay nhan
— Khéng quan tam cau tric bén trong ciia actor
Phan loai actor
— Chii yéu / Thir yéu
— Tich cwc / Thu dong
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Nhan dién cac ACTOR

e Tra IGi mot so cau hoi nhu

— Al 1a nguoi sit dung chirc ning chinh ciia hé thong ?

— Ai can sw hd tro tir hé thong dé thwe hién cong viéc
thwong nhat cua ho ?

— Al phai thue hién cong viéc bao duong, quan tri va giir
cho hé thong hoat dong ?

— Heé thong sé kiém soat thiét bi phan cirng nao ?

— H§ thong dang xiay dung can twong tic véi nhitng hé
thong khac hay khong ?

— Al hoac vat thé nao quan tam (‘ié'n hay chiu anh hwéng
bdi két qua ma h€ thong phan mém tao ra ?
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Biéu dién ACTOR trong UML

» Actor dugc biéu dién bang ky hiéu hinh ngudi

e Actor dugc xem la mot I6p (class) co stereotype la
<<actor>>
o Gilra cac actor cé thé co quan hé tdng qua hoa
— Vi du: Sinh vién, gidng vién va khach déu la déc gia ciia hé thong
quan ly thw vién: dc gia la actor tong quat héa cia 2 actor sinh vién
va giang vién
e Vi du: mot hé thong dang ky mon hoc trong
truéng dai hoc
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Cac Actor trong hé thong ding ky mon hoc

Sinh Viér\ / Phong dao tao

Hé thong dang

ky mén hoc

g I

Giang vién Hé thong quan ly hoc phi
Phong tai vu
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Khai niém Use-case

o Use-case biéu dién mot chlic nédng cia hé thdng phan
2z
e Use-case dugc biéu dién bang mot chudi cac thdng diép
trao doi bén trong hé thong va mot hoac mot sé thong
diép trao doi vai actor
e MOt sO quy uGc
— Use-case luén ludn dwoc bit dau bang thong diép dén tir
actor
— Use-case phai hoan tat: chudi thong diép phai két thuc
bang ket qua cu the.
e Loi thuong gap: chia nho use-case tréd thanh nhirng chu'c
nang vun vat
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Khai niém Use-case

» Use-case dudc biéu dién bang hinh ellipse:

 Di€ém md rong la mot vi tri trong use-case ma tai d6 c6
thé chén chudi su kién clia mdt use-case khac

» Use-case c6 thé chifa diéu kién ré nhanh, x{ Iy 16i, ngoai
E...

e Minh du cua use-case la kich ban (scenario): mi€u ta cu
thé trinh tu cac su kién xay ra khi Use-case dugc thuc
hién.
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Tim kiém Use-case

e Tra IGi mot so cau hoi nhu

— Actor yéu cau chirc niing gi ciia hé thong ?

— Actor c?u,l phai doc, tao, xo4, sira doi hoic lwu trir thong tin nao dé
cua hé thong khong ?

— A(’:tor can thiét pl‘lﬁi dwoc canh bao vé nhirng sy kién trong hé
thong, hay actor can phai bao hi€u cho hé thong vé van dé nao do
khong ?

— Heé thong c6 thé hd tro mot s6 cong viéc thwong nhit ciia actor nao
do6 hay khong ?

e Mot sO cau hoi khac can chu y

— Hé thong can dir liéu input/ouput nao ? Dir liéu d6 dén tir dau ?

— Nhirng kho khan nao lien quan dén ’hién thuc cuaa hé théng h‘ién tai
(cl;iing han hé thong quan ly bang giay to' nén dwgc thay the bang hé
thong quan ly trén may tinh) ?
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Cac quan hé¢ cua Use-case

e Sau khi xac dinh cac Actor va Use-case thi cac quan hé sé
dudgc thiét lap dé hoan chinh lugc d6 Use-case

e Gilra use-case va actor thuéng co quan hé lién két
— Use-case dwgc Actor nao kich hoat

 Gilla cac use-case cling ¢ quan hé lién két hodc tong
quat hoa
— Quan hé lién két: extent , incluse
— Quan hé thong quat héa

e Vi du: mot hé thong dang ky mon hoc theo tin chi trong
trudng dai hoc
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Vi du mot Use-case don gian

O O

Ko O— A

DPang Ky Hoc

o i e

X 4 Quan ly Sinh Vien . o ) Sinh Vied Méi
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Quan hé lién két

e Quan hé lién két chi ra mot quan hé co y nghia gilra hai bén
—  Trong thue té: hanh khach véi 1ai xe, sinh vién véi gido vién, giang vién véi
mon hoc ...
e MOt so tinh chat lién quan
—  Tén caa lién két
— MGt chiéu hay 2 chiéu
—  Bic: so lugng thue thé tham gia vao lién két tai méi bén
» UML biéu dién lién két nhu 1d mot doan thdng (hai chiéu) hodc mdii
tén (mot chiéu)
<<Stereotype>> <<Stereotype>>
.. C4 thé ap dung stereotype:
—  <<include>>
— <<extend>>
— <<communicate>>
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Quan hé lién két giira Actor va Use-case

o Lién két la quan hé duy hat giira actor & Use-case
o Lién k& cd thé la 2 chiéu hay 1 chiéu
— actor kich hoat use-case va nhéan két qua vé: lién két 2 chiéu
— actor kich hoat use-case, khong quan tam két qua veé: lién két 1 chiéu
e Quan hé lién két phd bién gilla Actor & Use-case la giao
ti€p: stereotype 1a <<communicate>> dung lién két gitra actor va
use case ma no kich hoat

1 * <<communicate> O
% Dang ky day

Dbat hang
Nguwoi ban hang
Giang vién
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Quan hé¢ gop giira 2 Use-case

o Dung dé lién két 2 Use-case: cé stereotype la <<include>>
o Trong Use-case ngudn cé diém md rdng ma tai do bat

budc phai chen Use-case dich vao.
— Tf.li diél{l mo r(f)ng~, dién tién ciia use-case ngudn tam thoi nging lai
dé chuyén sang dién tién caa use-case dich
— Khi két thic use-case dich, dién tién ciia use-case nguon lai tiép tuc

O <<include>> < >

Tim kiém bang nhap
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Quan hé mo rong giira 2 Use-case

DUng dé lién két 2 Use-case: cd stereotype 1a <<extend>>

o Trong use-case ngudn cé mot diém ma rdng ma tai do cd

thé (hodc khéng) chén use-case dich vao tuy thudc vao

diéu kién ré nhanh hoac tucng tac tu actor

— Tai diém mo rong, géu le.:Q’c mo r(f){lg t},ﬁ dién tién cua use-case nguén
tam tho1 ngung lai d€ chuyén sang dién tién cua use-case dich

— Khi két thic use-case dich, dién tién ciia use-case nguodn lai tiép tuc

O <<Extend>> < >

Tim kiém Ping ky dit chd
(néu tim thay)
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Quan hé tong quat héa

e La moi quan hé gilta cac doi tugng cung nhom tao nén
mot doi tuong mang nhirng tinh chat chung cua cac doi
tugng kia

e Quan heé thong quat hoa gilra cac Actor: nhiéu actor co
chung mot so vai tro -> hinh than2h actor tong quat hoa
mang vai tro chung do.

— Vi du: sinh vién, gido vién déu c6 chung use-case login va déu l1a user
cia hé thong -> tao nén actor user la tong quat hoa ciaa actor sinh
vién va actor gido vién

s.Quan hé thong quét hda gilia cac Use-case: khi c6 nhiéu
use-case la truong hop cu thé mot use-case truru tugng
— Vi du: Use-case login ciia sinh vién , gido vién c6 thé dugc thuc hi¢n

theo co ché khac nhau nhung cung mang chung y nghia la ding nhap
] 1a cac trwong hop cu the cua Use-case truu truong LOGIN
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Xay dung mo hinh Use-case

e (Cac yéu cau cua phan mém dudc mo ta trong mo hinh use-case
e MO hinh use-case bao gom lugc d6 use-case va (co thé) mot so
packet (gom mot s6 use-case thanh mot bo chirc néng con cua hé thong)
e Phuadng phap thuc hién:
— Xac dinh cac actor va use-case ciia hé thong
— Xac lap cac quan hé giira cac doi twong nay
« Quan hé lién két giira actor va use-case: mét chiéu hodc hai chiéu, thudng cé
stereotype 1la <<communicate>>

e Quan hé mo rong hay gop gilta 2 use-case: quan hé lién két véi stereotype
<<extend>> hay <<include>>

«  Quan hé tong quat hoa (generalization) giita cac actor: nhiéu actor ¢ vai tro ctia mot
actor truu tuong

« Quan hé tong quat hoa gitta cac use-case: nhiéu use-case 13 truong hop cu thé ctia mot
use-case trtru tuong

— Trinh bay thanh lwogc d6 use-case theo chuan UML
— Co6 thé xac dinh cac packet
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X4y dung mé hinh Use-case — VI DU

fee summary

Prints timetahle Makes timetable

Studant
print <<communicate>> Financ
<<comrneguiesite>> timetable e
: command
Registers courses
Peopl Removes students
e
.
i Q
<<include> Manages Adriinis‘ration
= course <<extend>
. >
<<include>
>
Lec:ure Reads
r courses "
<<include> _ ‘anages
> <<includeecturers Adds <<extend>
> students ps
<<include> <<include>
> Logi >
n Manages
Undertake students
S
caurse

BK |

b

&
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X4y dung mé hinh Use-case — VI DU

<<communicate>>
/\ Forywards
Removes

Subcriber mailboX<communicate>>

<<extend>
<<extend>
>

: . <<jhclude> | .
Views mail Administrato

Replie r

S

<<communicate>> <<extend> <<include>

- <<include>
Adds mailbox
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X4y dung mé hinh Use-case — VI DU

<<extend>

imports

<<comphunicate>> initializes

nicate>> model/command

<<com
import
command
<<communisate>>
xport commaRd

sefs appearance

save$ model <<copfmunicate>>
<<extend>

exits sets eye
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M6 hinh phan tich — Phéan tich yéu cau

, » M6 hinh nghiép vu biéu dién céc chlc néng
boi phan mém can xay dung dudi dang cac use-
twong/l1o case
g e MO hinh phan tich sé tim ki€m cac doi
tugng “song” trong nglr canh clda phan mém
o Cac dbi tugng sé tucng tac véi nhau dé tao
nén cac chirc nang mo ta-bai use-case
@ e Lugc do Class phan tich dién ta cau tric, moi
%’? quan hé gilta cac doi tugng/IGp trong hé thdng
é@ e Chua quan tam dén hanh vi cu thé va nhiém
vu chi tiét cua chung trong ngilr canh cla hé
thong
» Nguyén tac: mod hinh phan tich phai doc lap
vGi 0/s, ngon ngl’ [ap trinh, cdng cu phat trién

- quan hé
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Xay dung mo hinh phan tich

» M0 hinh phéan tich dugc dién dat trong UML béng lugc do I16p phan
tich (Class diagrame)
e (Cac cong viéc xay dung lugc do phan tich bao gom
— Tim kiém cac doi twong / 16p trong hé thong
« Doi tuong / 16p thuc thé
« D6i tugng / 16p bién
- Doi twong / 16p control
— Xic dinh cac thudc tinh ciia d6i twong / 16p
— Xac dinh cac tac vu ciia doi twong / 16p
— Nhan dién céc 16p triru twong qua mdi quan hé thong quat héa
— Xac 1ap cac moi quan hé giira cac 16p:
- Tong quat hoa (generalization)
« Lién két (association)
» Bao gdp (aggregation)
« Biéu dién thanh lugc do 16p phan tich
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Nhip dién doi twong / 16p

o Dua vao dic ta cua tung use-case dé tim kiém cac doi
tuong

e (Cac doi tugng thudng xuat hién trong cac danh tu hay
nhdm danh tu

e MOtsO Iluuy
— Khong nén dl‘lng doi twong dé biéu dién mot dir liéu don (nén xem la
thuoc tinh cua doi twgng khac)
— Poi twong/16p phai thue sw can thiét cho sw hoat dong ciia hé thong
—  Poi twong/16p >< bang co sé dir liéu
—  Doi twong/l6p >< actor
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Nhan dién va biéu dién d6i twong / 16p

e Phan loai doi tugng/Icp

— D(f)i twgng thue thé (entity): biéu dién cac thong tin thiét yéu cia hé
thong, c¢o thé duwgc luu trong co so dir liéu

— Poi twong bién (boundary): thwe hién chirc ning giao tiép véi actor

— Poi twong diéu khién (control): diéu khién cac doi twong khac

o Trong UML, I8p dugc biéu dién bang mot hinh chlr nhat
gom 3 phan: tén, cac thuoc tinh va cac tac vu

e CO thé ap dung stereotype cho I8p: <<entity>>,
<<boundary>>, <<control>>...

o “PAi tugng cling dugc biéu dién bang hinh chir nhéat,
thong thudng gom 2 phan: tén doi tugng + tén I6p (dugc
gach chan), gia tri cac thudc tinh (trang thai cua doi
tugng)
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Biéu dién 16p / d6i twong

HTMLODbject

# alignment: int

+ GetAlignment(): int
+ toHTML( ): String

%

HTMLDocument

- title: String

+ GetTitle( ): String
+ toHTML( ): String

doc : HTMLDocument

alignment = MIDDLE
title = “A document”

_ 'BK § Truong Dai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
Qf', Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Poi twong / 16p thue thé

e Biéu dién cho cac thuc thé xuat hién mét cach tu nhién trong
hé thong

o Thong tin vé cac dbi tugng thuc thé cd thé phai dugc luu trir
lau dai (database, file...)

e Trong UML, dugc gan stereotype <<entity>>

 Dé nhan dién cac thudc tinh ctia chiing

Vi du: Message

- Dbi v&i hé théng dang ky mén hoc hé tin chi <<entity>>
qua WEB, nhan dién cac déi twong thuc thé # subject: String
nhw: thong tin SV, th’éng tin GV, nhom I&p # sent: Date
hoq, dang ky nhpm, sO tay sinh vién ... ’ # content: String

 DOi v&i hé thong mail, nhan dién cac doi
twong thwe thé nhu: hdp thw, théng diép + GetSubject( ): String
mall... + toString( ): String
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Péi twong / 16p bién

e Thutc hién chic nang giao ti€p vdi actor

o Thudng chla cac phan tr hodc diéu khién giao dién ngudi
dung (nut nhan, hop danh sach, tuy chon, menu...)

e Trong UML, dudc gan stereotype <<boundary>>

e Kho nhan biét cac thuoc tinh va tac vu trong mo hinh phan tich

Vi du: MailView
<<boundary>>

-Dbi v&i hé théng dang ky mén hoc hé

tin chi qua WEB, nhan dién cac dbi
twong bién nhw:  RegisterForm,
StudentForm...

« P6i voi hé thdng mail, nhan dién céac
déi twong bién nhw: MailView,
MailCompose...
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Poi twong / 16p diéu khién

e Cb nhiém vu diéu khién cac 16p

khac hoac ey

* Nhiing I6p khong phai la 16p thuc
thé va I0p bién :Eﬁgigéi(tg()

e Trong UML, dugc gan stereotype + Unexecute()
<<control>> #Do() i

o Ldp bién thudng cé quan hé lién | ' |
k&t hodc ph thudc v6i céc 16p | P | | e

ac

e Vidu: + Execute() + Execute()

. D5i tuong biéu dién mot 55 kenh | ome) | | 152
théng thudng nhu cat, dan, thay doi | #PeO # Do()

théng s6 nhin trong hién thi d6 hoa
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Nhan dién cac thuoc tinh

e Dua vao dac ta cua tung use-case, tim ki€m cac danh tu hoac
nhom danh tU lién quan dén doi tugng dang xét
e Tra IGi cau hoi: nhitng thanh phan nao cau thanh doi tugng
dang xét ?
— Luwu y: cung mot doi twong trong cac ngir cainh khac nhau chung ta
c6 thé tim dwoc cac thudc tinh khac nhau
e Nén xac dinh (tuy nhién khong bat budc) trong mo hinh phan
tich
— Kiéu ciia thugc tinh: mét so kiéu co ban
~  Bic ciia thude tinh: so it hoic s6 nhiéu
—  Visibility ctia thudc tinh: mirc @9 cho phép truy xuat thudc tinh tir bén ngoai
UML: thuoc tinh dudc miéu ta tuong minh hoac thong qua
quan hé vdi cac I6p khac
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Xac dinh mwre do truy cap cua thugc tinh

o MUrc dd truy cdp va pham vi ma thudc tinh dé co thé ducc
tham khao dén truc ti€p
e UML dinh nghia 3 mic do truy xuat thuoc tinh (visibility)

— public (+): ¢6 thé truy xuat thudc tinh tir tat ca cac vi tri khac
nhau

— protected (#): ban than l6p dang xét va cac 16p con cia no co
the truy xuat thudgc tinh

— private (-): chi cé 16p dang xét co thé truy Xuat thuoc tinh
e Thong thudng nén dat muc do truy xuat thuoc tinh Ia

private hoac protected (cho cac I6p cd sd), khong nén
la public.

e Thuoc tinh nén dudc truy xuat thong qua tac vu get/set
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Vi du vé nhan dién cac thuoc tinh

Hé thong dang ky mon
hoc hé tin chi qua WEB -
Nhan dién cac thudc tinh
cho cac doi tugng:
StudentInfo, LecturerInfo
Chl y cac muc d6 truy
cap cua cac thuoc tinh
Cac tac vu phat sinh
trong khi nhan dién cac
thuoc tinh O nhu
Get/Set

Studentinfo
<<entity>>

Lecturerinfo
<<entity>>

- name: String

- code: Long

- dateOfBirth: Date
- addr: String

- acaYear: Date

- department

- home: String

- socialAid

+ GetName( ): String
+ GetCode( ): Long

- name: String

- code: String

- dateOfBirth: String
- addr: String

- degree

- title: String

- division

- health

- experience: Date

+ GetName( ): String
+ GetCode( ): String
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Vi du vé nhan dién cac thuoc tinh

CourseOfferring
<<entity>>

Catalog
<<entity>>

- courseName: String
- courseCode: String
- offering: int

- session

- credit: int

- prerequisite

- acaYear: Date
- semester

Hé thong dang ky
mon hoc hé tin chi
qua WEB

Nhan dién cac thudc
tinh cho cac doi
tuong:
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Nhan di€n cac tac vu

e Dua vao dac ta cua tung use-case, tim ki€m cac
hoac lién quan dén doi tugng dang xét

e Chu y xem doi tugng dudc tao ra va bi huy bo di nhu thé
nao ? Trong thdi gian do né gui/nhan thong diép ra sao ?

e (Cac doi tugng bién co cac tac vu nhan lénh ttr actor.

o Xem xet muc do truy xuat cua tac vu tuceng tu nhu doi voi
cac thuoc tinh; cac tac vu thuong co visibility la -+ hoac

e Mot so tac vu khong xuat hién mot cach tu nhién trong
mo hinh phan tich mo hinh thi€t ké sé nghién clru ky
trach nhiém va hanh vi cia tirng doéi tugng
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Nhan dién lop co so

e LAp cd sA (base class) dugc nhan dién sau khi da nhan
dién cac I8p cu thé

e Su xuat hién cua I6p cd sG lam cho m6 hinh phan tich co
tinh dung lai cao (reusability) va dé ma rong (scalability)

» UML ho trg quan hé tdng quat hod (generalization)

e LAp co sG truu tuogng (khong thé cu thé hod tao ra doi
tugng) co tén in nghiéng

e L3p co sé dugc hinh thanh bang cach xac 1ap cac quan hé
tdng quat hda cla cac I18p cu thé cd chung mot s6 thudc
tinh va/hay mot so tac vu
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Nhan dién lop co so (tt)

o PGi vbi cac dbi tuogng/Idp thuc thé, tim cac thudc tinh
chung dé hinh thanh I3p co s&
e Vidu
— Trong h¢ thong quén Iy thw vi¢n qua WEB: cic doi tuwgng Book,
Magazine ¢6 mot so thudc tinh chung -> hinh thanh lép Libraryltem
— Poi voi hé thong diing ky mon hoc tin chi qua WEB: 16p Peoplelnfo
1a 16p co sé cua Studentinfo va Lecturerinfo
— Chuong trinh v& bé mit dia hinh: 16p MapCurve 13 16p co sé' clia
duwong dong mure Isoquant va dut gay Fracture
» Gilta I6p cd sG va céc I6p cu thé c6 méi quan hé thong
quat hda co thé biéu dién dugc trong UML
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Bicu dién 16p co sé va quan hé tong quat héa

MapCurve

AN

AN

Isoquant

Fracture

» UML dinh nghia quan hé tdng quat hoa
gitta mot IGp tdng qua han véi mot 16p
cu thé hon: I8p cu thé hon cd tat ca
thudc tinh, tac vu va quan hé cua Idp
kia + nhing thudc tinh/tac vu riéng
cua no

e Ky hiéu: mii tén c6 dau la mot tam
giac nho

o L&p tong quat hon nam vé phia mi
tén
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Vi du vé nhan dién 16p co sé

Vi du:
e Trong hé thong # name: String
d3na kv m6n hoc # code: String
; g ,y : # dateOfBirth: Date
tin chi qua WEB, # addr: String
I6p Peoplelnfo la

tong quat hod | 4 |
cua Studentlnfo Studentinfo Lecturerinfo
va LecturerInfo <<entity>> <<entity>>

- acaYear: Date - degree

- department - title: String

- home: String - division

- socialAid - health

- experience: Date
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Nhan dién cac moi quan hé

» Sau khi xac dinh cac I16p/ddi tuong ké ca cac ddi tuong co
SO, cac quan hé gilra cac I6p can dugc xac lap
e Trong mo hinh phan tich cac doi tuong/Idp co quan hé vai
nhau
e Mot sd quan hé ma UML ho trg
— Tong quat hoa (generalization)
— Lién két (association)
— Bao gop (aggregation)
e Cac quan hé khac dugc ap dung cho mo hinh thiét ké
— Phu thugc (dependency)
— Cu thé hoa (realization)
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Quan hé lién két

e Quan hé lién két la moi quan hé gilra 2 doi tuong/Idp

e Ve y nghia va ky hiéu gidbng nhu quan hé lién két trong
mo hinh nghi€p vu

» Ap dung cho 2 I8p cé mdi tudng quan mang Yy nghia nhat
dinh

o Chuy ghird (néu cd thé dugc)
— Baic va tén vai tro ctia moi 16p trong quan hé
— Tén cuaa chinh quan hé¢ lién ket

e Dua vao mo hinh nhgiép vu xac dinh cac moi quan hé lién
két
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Vi du - méi quan hé lién két

ey p— Vi du:
Studentinfo [ students has egistration L5
<<entity>> ‘4080 <<ent|ty>> p :
- acaYear: Date lien ket vai lop
- semester
0.1 reg Va
lecturer
offering
Lecturerlnfo 0.1
<<entity>> CourseOffering
<<entity>>
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Quan hé bao gop

e UML dinh nghia quan hé bao gop la trudng hop dac biét
cua quan hé lien két, khi ma mot dau noi lien két tro
thanh dau noi bao gop (aggregation)

e L3p ¢ dau ndi bao gop sé bao ham IGp kia

e Ky hiéu cua dau noi bao gop la mot hinh thoi to0 hodc
khong to den

e Co hai dang bao gop
— Chia xé (shared): chia xé giira cac bao gop khac nhau
~  Hoan toan (composite): s¢ hiru day di

» Xac lap cac mdi quan hé bao gdm va biéu dién ching lén
ludc do IGp
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Quan hé¢ bao gop — vi du

e DOi vbi hé thong dang ky mon hoc tin chi qua WEB, IGp
Catalog bao gop I6p CourseOffering

CourseOffering ’ S <<Cear:?iltc;/g>

<<entity>> *

- acaYear: Date
- semester

». Clra s6 giao dién bao gdp hoan toan thanh cuén va menu

Menu | ¢ Window @ ’|  ScrollBar
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Xay dung lwge d6 16p

Lugc dd 13p (class diagram) biéu dién cu tric clia mot s6
I6p va quan hé gilta chung moO ta khia canh tinh
(static) cua hé thong

e Hé thong phuc tap co nhiéu IGp can xay dung nhiéu

ludc do I6p, moi lugec d6 mo ta mot phan cua hé thong

o Lugc dd I18p dugc bd sung va hoan thién trong md hinh

thiét ké (thém mét sb 18p, chi tiét cac thudc tinh va tac vy, lam rd
cac quan hé)

e Lugc do Iop dugc xay dung qua cac budc

— Xac dinh cac lop

— Xac dinh thugc tinh va tac vu cuaa cac lop

— Xac dinh cac 16p co sé va quan hé tong quat hoa
— Xic dinh cac quan hé lién két va bao gop

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Vi du mét lwge d6 16p phan tich

o mot Iugc d6 IGp clia chuang trinh hién thi bé mat dia hinh

Isoquant llsoquants . FleIdMap
<<entity>> % <<entity>>
- hame: String

- altitude: double

+ wrap( ): Region

. \ * T fractures
; points |
Point2D " MapCurve ] Fracture
- x: double <<entity>>
- y: double b: It
- open: boolean

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn




Thiét 1ap PACKAGE

e Package la mot ca ché dé td chirc cac phan tir vao cac nhom cé
lién hé vé nglr nghia véi nhau
o Package c6 thé import cac phan ti tir mét package khac
o CA thé chira quan hé gilra cac package
—  Phu thudc
— T(K)ng quat hoa
e MuUc do truy xuat cua package
— : chi né va cac package import né cé thé truy xuat ndi dung
E : giong nhuw private nhung cho phép thém cac package dan xuat
- : cac package khac cé thé truy xuat néi dung
- : khong cho phép import, c6 thé ap dung cho cic phan tir
bén trong package >
e UML cho phép biéu dién cidc PACKAGE va cac mdi quan hé
PACKAGE

_ 'BK Truong Pai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
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Vi du vé mot PACKAGE

e package UniPeople chura cac IGp lién quan dén
thong tin con nguai

UniPeople
Peoplelnfo
# name: String Lecturerlnfo
# code: String _ degree
# dateOfBirth: Date I
e - title: String
# addr: String _ divisi
Ivision
- health
Studentinfo - experience: Date
- acaYear: Date
- department
- home: String
- socialAid
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Tong két

e Phan tich hé thong cho OOP theo UML chia
lam 2 buGc:

— Thu thap yéu cau bing mé hinh nhgiép vu

— Phan tich va xac dinh tinh ning hé thong bang mo

hinh phan tich

MO hinh phan tich nhan dién cac doi
tugng/IGp: thuc thé, bién, diéu khién

Nhan dién cac thuoc tinh va mot so tac vu,
tuy nhién chua lam rd hanh vi cua ching
( moO hinh thiét k&)

» UML ho trg mét sd phan tir: 18p, d6i tugng,
. lugc do I6p, package

_ 'ak Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Thiét ké phan mém
(Software Design)

nCO SO CUA THIET KE PHAN MEM
1GIAO DIEN & TUONG TAC NGU Ol DUNG
nPHUONG PHAP THIET KE CO DPIEN
nPHUONG PHAP THIET KE OOP



Thiét ké phan mém

o Thiét k€ phan mém la cong viéc dau tién cua
giai doan phat trién

o Thiét ké tao ra cac biéu dién va dif kién clia hé
thong phan mém can xay dung tu két qua
phan tich yéu ciu dé cd thé dé dang hién thuc
sau do

o Thiét ké tao ra phuong thuc va quy trinh
tuong tac gilta nguGi dung vai hé thong phan
mém cling nhu tucng tac gilra cac hé thong
khac vdi phan mém.
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Trwu twvong hoa

Qua trinh thiét k€ trai qua nhiéu murc triru tugng hoa khac
nhau

o MUc cao nhat: van dé can thiét k€ dudgc mo ta mot
cach tong quat s dung thudt nglr huéng van dé

o Cac muc thap hon: hudng dén thu tuc xur ly chi tiét;
két hop cac thuat nglr hudng dén hién thuc

0 MUc thdp nhat: van dé dugc mo ta theo cach cd thé
hién thuc truc ti€p

o Phan loai truu tugng hoa: thu tuc va dir liéu
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Trwu twvong hoa

5 Trlu tugng hod thu tuc: & chudi cac lénh lién tiép
thu'c hién chi’c nang nao do.

Vi du: m@ ctra (bao gom di dén clra, cam Idy tay nam, xoay tay
nam, kéo canh clra, di vao...); thém mot phan t&r vao danh sach
co thd tu' (xac dinh vi tri, chen phan to méi)

0 TrUu tugng hod dir liéu: 1a t6 hgp di liéu md td mot
doi tugng dT liéu (lién hé téi dbi tugng thuc thé trong
UML). Vi du: hang, chong, canh cua...

5 MOt s ngdn nglr 1dp trinh hd trg ki€u ADT va
template

_ g.; 1 Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
> Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

134



Tinh ché

o Tinh ché la qua trinh lam ro van dé

o Tinh ché va truu tugng hoa la hai khai niém bu tru
nhau: cang tinh ché thi cang ha thap mutc truu tugng

hoa
Thiét k€ phan mém: truu tugng hda roi tinh ché hoa.
Tai sao?
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Thiét ké giao dién ngudi dung

o Phan mém can cd giao dién than thién vdéi ngudi su
dung
0 Mot s6 tiéu chuén giao dién
s Thoi gian dap tng cua hé thong: gia tri trung binh va do
1éch
m  Phuong tién tro gitp nguoi s dung: tich hop + add-on
m Kiém spét thong tin 16i: hién thi ca nguyén nhan 161 va
cach khac phuc
m Dit tén nhin: ngan gon va goi nhé
o Thuong dung cac cong cu thi€t ké giao dién
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Céng cu thiét ké giao dién

Cong cu thiét ké giao dién nén co nhirng tinh nang sau

Quan ly thiét bi nhap (ban phim, chudt)

Hiéu chinh thong tin input

Ki€ém soat I6i va hién thi théng bao 10i

Cung cap trg gilp va hién thj théng bdo nhac nhd

Cung cép feedback (vi du nhu tu’ ddng hién thij ky tu’ danh vao)
Kiém soat ctra sd va vung, kha nadng cudn

Thiét lap giao ti€p gilta chucng trinh vdi giao dién (vd: ham dap
rng)

Cach ly chuang trinh v&i cac ham quan ly giao dién

Cho phép tuy bién giao dién: mau sac, kich thudc,..

O O O o o o O

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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M6t sO dinh huwdng vé thiét ké giao dién

Mot s6 hudng dan chung

o Nén dbng nhat (menu, Iénh, hién thi...)

o Nén cung cap feedback cho ngudi dung

o Yéu cau xac nhan nhirng tac vu mang tinh pha hoai (xoa file,
account)

Nén ho trg UNDO, REDO

Han ché lugng thong tin phai ghi nhd gilra 2 tac vu lién ti€p
T6i uu trong trinh bay hdp thoai va di chuyén mouse

Chap nhan 16i tir phia ngudi st dung

Cung cap trg giup truc tuyén

DUng ddng tur don gian va ngan gon dé dat tén cac lénh

O o o o o g
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M6t sO dinh huwdng vé thiét ké giao dién

Padi vai thong tin hién thi

0 Chi hién thi nhitng thdng tin phu hgp vGi nglr canh
hién tai

Dung tén, tir viét tat va mau ggi nhé

Cho phép tucng tac truc quan

Tao théng bao 16i cd y nghia

Hién thi d{ liéu & nhiéu dang khac nhau trong clra s6
Thiét Iap biéu dién tuong tu

S’ dung khong gian man hinh mot cach toi uu

O o o o o O
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M6t sO dinh huwdng vé thiét ké giao dién

Doi vdi thong tin input

0 Han ché€ input truc ti€p (cd thé chon lua tir mét s dir
li€u co san)

1 Nén doéng nhat gilra thong tin input va hién thi

o Nén cho phép tuy bién input

o Cam cac chuc nang khong thich hgp trong nglr canh
hién tai

o Cho phép input ¢ nhiéu dang khac nhau

o D& cho ngudi st dung kiém soat dong su kién tuong
tac

o Ty hd’A(:)ng tinh cac gia tri input cho ngudi s’ dung néu
co thé

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Thiét ké phan mém
Phuong phap 1ap trinh cau tric

Module hoa chuwong trinh
Phan chia module

Kién truc phan mém
Thiét ké di lieu



Thiét ké phan mém cd dién

1 Cac cong doan trong thiét k€ phan mém co
dién

Phan chia module
Thiét ké dir liéu
Thiét ké kién tric
Thiét ké tha tuc
Thiét ké giao dién

5 PhaAn mém phat trién theo moé hinh cd dién:
quan tam dén cau truc va giai thuat cua cac module
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PHAN CHIA MODULE

Module la gi?
Khai niém module da xuat hién khoang 4 thap nién trd lai
day.

o Phan mém dudc xay dung bang cach phéan chia thanh nhiéu
module, sau do sé dugc tich hgp lai

o Phan chia module lam cho viéc quan ly phan mém khoa hoc
haon

0 Gia st C(x): d6 phuirc tap cla x, E(x): cdng sirc dé thuc hién
X. RO rang: néu C(p1) > C(p2) thi E(p1) > E(p2).

o NEu phan chia p = p1 + p2 ta thay (mot cach truc quan):
C(pl + p2) > C(p1) + C(p2) LI E(pl1 + p2) > E(p1) +
E(p2)
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Phan chia module nhw thé nao?

o SO lugng
module phu

. thudcvao do
Tong cong se phat trién  phire tap cia

ru hé thong

| S AV, A

2 Ving toi wu pban mem
o — can xay

2 dung

> o Qua it hoac
S qua nhiéu

module déu
Cong sirc tich hop /><\ khong tOt

Tong cong suc tung module

S5 Iugng module Chm h@ ﬂﬂ@D
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Kién truc phan mém

o Kién truic phan mém mo ta cac thanh phan
(component) kién tao nén hé thdng phan mém va su
giao ti€p gilra cac thanh phan do

0 Thanh phan cé thé Ia
m  Cac module mi ngudn
m Cac file thuc thi (*.dll, *.exe, *.class...)

m  Céc thanh phan cua kién tric hé thong: ActiveX control,
bean...

m Cactrang HTML, *.asp, *.sp...
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Kién truc phan mém- So dé phan cap

/ \‘wout

a

Depth /

d

d

f\g\i

y
<N

M

\k

]

Width

C

4

0 |

m

<

o0 Sag do
phan cap
duaoc
dung dé
miéu ta
su’ phan
ra cac
module.
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Phan chia module hiéu qua

o Phan chia module la bat budc trong giai doan thiét ké
o Tuy nhién: phan chia kién trdc phan mém thanh mot
bo cac module nhu thé nao la tot nhat ?
Pat dugc vung t8i uu vé tong chi phi quan ly
va phat trién tirng module

o Tiéu chi quan trong nhat: tinh doc lap chdc nang cua
cac module

0 Tinh d6c 18p chilic ndng dudc do bang 2 tiéu chuan:
m Do két dinh (cohesion)
m Su lién két (coupling)

. gx , Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Po két dinh

1 DO két dinh dung dé do su phu thudc Ian nhau
gitra nhirng tac vu (task) cua mot module

o Module cé do két dinh cao nhat khi nd chi
dam nhan dung mot tac vu két dinh churc
nang

o Thiét ké kién tric phan mém: c6 gang tang do
két dinh
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Cac mirc do két dinh

Co nhiéu mirc do két dinh (tu thap dén cao)

[

[l

[l

Ngau nhién: cac tac vu khdng lién hé véi nhau

Luan ly: cac tac vu lién quan logic véi nhau

Nhat thoi: cac tac vu phai dugc thuc thi trong mot
khoang thdai gian

Giao tiép: cac tac vu co s dung chung mot dir lieu
nao do

Thu tuc: cac tac vu phai dudc thuc hién theo mot trat
tu' nhat dinh

Chic nang: chi c6 mot tac vu *

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

149



Sv lién két

0 Su lién két dung dé do dac qua trinh giao tiép gilra cac
module: giao ti€p cua module chira nhiéu tac vu va
nhiéu thong so goi thi su’ lién két cang cao

o Thiét ké ki€n trdc phan mém: cd gang giam su lién
két
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Cac murc do lién két

Co nhiéu mirc do lién két (tir cao dén thap)

o Lién két ndi dung: st dung dir liéu va diéu khién cua
module khac
Lién két chung: co si’ dung chung di lieu toan cuc
Lién két ngoai vi: module phu thudc vao mot I/O nao
do

0 Lién két diéu khién: thdng s truyén anh hudng dén
diéu khién
Lién két stamp: truyén cau truc dir liéu phic tap
Lién két dir liéu: truyén cac thong s6 dan gian *
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Nguyén ly che dau théng tin

o Che dau thong tin la mot trong nhirng nguyén ly quan
trong cua viéc phan chia module

o Cac module giao ti€p vdi nhau bang nhirng thong tin
that su’ can thiét

1 Nhirng thong tin vé tha tuc va dir liéu cuc bd clla moi
module phai dugc che dau khoi cac module khac

5 Lgi ich: kiém soat dugc thay doi va sira 16i dé dang
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Cac Heuristic trong phan chia module

0 Slra lai thiét k& ban dau dé téng dd két dinh va giam
su' lién két

o Khi chiéu sau tang, han ché fan-out trong khi s dung
fan-in

o Gilf cho tam anh hudng cia mot module nam bén
trong tam diéu khién ctia né
Loai bo du thua trong giao ti€p cua cac module
Uu tién cac module tat dinh, han ché cac module
nhiéu rang budc

0 Pbéng goi cdc module dé dat dugc tinh khd chuyén
(portability)
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Thiét ké dir lieu

7 Tim kiém biéu dién luan ly cho cac phan tir dit liéu d3
dudc nhan dién trong giai doan phan tich yéu cau

o Thiét ké cac cau tric dir liéu cua chuong trinh va co so
dir liéu
Thuc hién tinh ché tung budc
Cac tiéu chi thiét ké hé ca sa dir lieu
m Khong du thua dir li¢u
m Tbi wu hoa khong gian luu trit

0 Chuan hda co sG dir liéu bang lugc d6 ERD va dang
chuan 3
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Cau truc di liéu

Cau trudc dir lieu la thiét ké co sd dir lieu dong tron hé
thong

0 C&u truc dir liéu md ta su td chiic, phucng thic truy
xuat, muc do lien két va cac xir ly khac cua thong tin

o DU liéu don la dang cau truc dir lieu don gian nhat chi
bao gdm mot phan tr thong tin ma cd thé dugc truy
xuat bang mot danh dinh

o Mot s6 dang phuc tap hon: vector, ma tran, mang
nhiéu chiéu, danh sach lién két, hang, chong, cay nhi
phan...

0 Dudc biéu dién & cac murc triru tugng hod khac nhau
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M6 sO nguyén tac thiét ké dir liéu

MOt sO nguyén tac
Nhan dién ca cau truc dir liéu va tac vu truy xuat
Chu y st dung tUr dién di liéu
Tri hoan thiét ké dir lieu muc thap cho dén cudi giai
doan nay
0 Che d&u biéu dién bén trong cua ciu trdc di liéu
Phat trién mot thu vién cac cau tric dir liéu + tac vu
thudng gap
o Nén ap dung kiéu ADT trong thiét k& cling nhu trong
lap trinh

” Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Thiét ké kién trac

o Muc tiéu la xay dung sc do phan cap module tu DFD
0 Dat nén mong dé thiét k& chi tiét thu tuc va dir liéu

o Phan biét dong transform va dong transaction trong
DFD

o Thuc hién anh xa cho ting vung cta DFD tuy theo no
la dong transform hay transaction
m  Xac dinh cac module va cac moi lién hé theo DFD qua trinh st 1y
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Dong Transform

o Dong transform bao gom 3 phan: dong di vao, dong
XU ly va dong di ra

Doong fi Dogng ni

" ra
vaoo Dogng x60

lyu

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Dong Transaction

o Dong
transaction bao
gom: dong di
vao, T-center va
cac dudng xu ly

. dau ra
center 0o T-center: Chi

cd6 moét dulng
ra dugc kich
hoat tai mot
thai diém

Dong di vao
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Thiét ké thu tuc

o Thiét lap thuat giai cho cac module da kién tao sao
cho cé thé dé dang ma hoa bang ngon ngir lap trinh co
cau truc

5 Co thé biéu dién thuat giai bing
s Luu do thuat giai: Flowchart
m Ky hiéu dang bang
m Ngonnglr PDL
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Ngon nglr PDL

o Ngbn nglr PDL vay mugn tU vung cua ngon ngl tu

[

nhién

va cU phap cua ngon ngl [ap trinh c6 cau truc.

NO co cac tinh chat sau:

Cup
trdc,

ap chdt ché cla cac tir khod ho trg dic ta ciu
khai bao dir liéu, phan chia module

Cup
ly

hap tu’ do cua ngon nglr tu’ nhién giup miéu ta xu

Phuong tién md ta dir liéu don cling nhu dir liéu to

hop

Ca ché dinh nghia chuong trinh con va phuong cach

gol

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Ngon nglr PDL — Vi du

procedure AnalyzeTriangle( a, b, c: in real; type: out string)

begin
sorta, b, csothata >=b >=¢;
if(c>0anda<b+c)
if(a=c)
type := “Equilateral”

else
if(a=borb=c)
type := “Isosceles”
else
if (a*a = b*b + c*c )
type := “"Right”
else
type := “Scalene”
else

type := “Error”
end
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Thiét ké phan mém
UML

Lwoc d6 cong tac

Lwoc do tuan tw

Lwoc do trang thai cac 1op/ddi twong
Lwoc d6 hanh dong

Hoan chinh lwgc do I16p



Gioi thiéu

o Giai doan thiét ké quan tam dén "HOW":
m  Thi tu cic thong diép trao doi, thong sb cua thong Chep
m Thuat giai cua tac vu dap trng
m Cau tric dit 1iéu cho cac thudc tinh
m Framework (console, document/view, 3-tier...)
o Thiét k€ cling chiu anh huéng tu:
m Ngon ngit 1ap trinh va thu vién lap trinh (H6 tro Vector,
List, Map... hay khong ? Ho trg template hay khong ?...)
m Kién trtic hé thong (COM, CORBA hay EJB)
O Thiét lap mo6 hinh dong (dynamic modeling) va chi
tiet hoa mo hinh tinh
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Khai niém mo6 hinh dong

o Ludc do I6p chi mo ta khia canh tinh cla hé thong
0 Hanh vi cGa hé thong dugc mo ta bang moé hinh dong
bao gom
s Tuong tac giira cac d6i tuong: cong tac hay trinh tu
m  Trang thai cua d6i tuong/16p
m  Qua trinh hoat dong ctia 16p/ddi tugng

;/ *(
\ %
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Twong tac gitra cac doi twong

o DOi tugng tucng tac vai nhau (/nteraction) bang cach
gui/nhan kich thich (stimulus)

0 Actorcling co thé gui kich thich dén déi tuong
Kich thich khién mot tac vu thuc thi, mét doi tugng
dudc tao ra hay huy di, hodc gay ra mot tin hiéu

o Thong diép (message) la dac ta cua kich thich

o Cac loai thong diép

m Don gian

m DPongbd >
m Batdong bo
M

Tra vé ctia go1 ham
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Sw cdng tac — Lwoc dod cdng tac

o Cong tac (collaboration) dinh nghia tap hagp
cac thanh phan tham gia va quan hé giitra
chung

o Cac thanh phan tham gia la vai tro ma doi
tugng/IGp dong vai khi tuong tac vdi nhau

o Cac vai tro cua doi tugng thudng chi co nghia
doi véi mot muc dich nao do

o Ludc do cong tac (collaboration diagram) dugc
thiét 18p dé cu thé hod mot use-case hodc mot
tac vu
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Lwoc d6 cdng tac

o Lugc do cong tac la mot do thi lien két cac vai tro cua
cac doi tuong hinh thanh nén cac chic nang cua hé
thong (cac usecase)

5 Moi canh lién két 2 vai trd dugc biéu dién bang mot
doan thang
Tuong tac dudc thé hién bang gli/nhan thdng diép
Hai vai tro lién két vai nhau khi cd trao dbi thong diép
Moi thdng diép dugc thé hién bang mii tén (nhu da
miéu ta) cong vaGi phan dac ta
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Lwoc d6 cdng tac (it)

1 Cac thdng diép dugc danh s6 theo kiéu phan
cap
m  3.4.2 xay rasau 3.4.1 va ca hai duoc 16ng (nested) trong 3.4
m 3.4.3ava 3.4.3b xay ra dong thoi va duogc long trong 3.4

- Cu phap tdng quat cua thdong diép

precedessor guard-condition sequence-expression return-
value := message-name argument-list

o Vidu: 2/ 1.3.1: p := find(specs)

. gx , Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
-
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Lwoc d6 cdng tac (it)

0 Lugc d6 cdng tac cd thé dudc thiét 1ap ¢ mot trong 2
dang:

Dang cu thé&: mdi vai trd dudc bi€u dién bdng mot ky hiéu
clia déi tugng cu thé, cac thong diép dudc trao doi trén cac
dudng lién két

Dang dac ta: mo ta cac I16p; cac dudng lién két dugc anh xa
vao cac thong diép

0 Thiét 18p lugc dd cdng tac gilp cu thé hod (realize) cac
use-case va nhan dién thém mot so tac vu cua cac doi
tugng/IGp phan tich
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Lwoc d6 cdng tac — Vi du

e Vidu: luge d6 cdng tac mic cu thé cho use-case

Login cua hé thong dang ky mon hoc tin chi qua WEB

1.2 [succ = true]: welcome :
: LoginForm

/

1.1: succ :=
. Database Verify(uname,pswd)

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc dd cdng tac — vi du 2

Vi du: lugc do

2: register
1 submitgugame, psswd)

: LoginForm

cOng tac muc
cu thé cho

use-case

3.4: beSuccwessful

Registers

course cua hé

@
1.2 [succ = true]:

welcome
it(crsOffering)

%C reate

1.1: succ := verify(uname, psswd)

regForm : ReqgisterForm

l

thong dang ky

mon hoc tin
chi qua WEB

: Reqistration

3.2: AddStudent(code)

Neg .= FetchReg(crgOffering)

N

3.3: SetReq(req)

: Database

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Miéu ta trinh tw

o Lugc d6 cong tac miéu ta su tucng tac theo khia
canh khong gian

1 D& nhdn manh trinh tu cla tuong tac + dung lugc
do tuan tu (sequence diagram)

o0 Ludc db tuan tu miéu ta cac doi tugng tuong tac
vGi nhau theo thai gian song cua no

1 Cac thong diép dudc trao doi theo trinh tu thdi

gian
1 Cac mdi lién két khdng dugc thé hién trong Iugc
do

” Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc do tuan tw

o Ludc do tuan tu’ co 2 dang
Dang tong quat: thé hién ca vong lip va ré nhanh
Dang cu thé: miéu ta mot kich ban cu thé

o Thdi gian s6ng cla moi ddi tugng dugc md ta theo mét
dudng thang ding

o Thong thudng thdi gian tr6i theo chiéu tu trén xudng dudi

o It khi quan tdm dén khoang thdi gian, thuding chi quan tam
dén trinh tu’ ma thoi

1 Thanh hinh ch@’ nhdt m6 ta su’ thuc thi cia mot tac vu dé
dap Ung lai thong diép gui dén. DO dai cua thanh chir nhat
phan anh thgi gian thuc thi cia tac vu va tinh chat 16ng
nhau (nested) gira chung

o Cac dong text phu trg (md6 ta tac vu, rang budbc thoi
gian...) dugc viét G Ié trai
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Lwoc do tuan tw - Vi du

0 Vidu: lugc dd tuan tu dang tong quat

X

ob2: C4

ob3 : C3

ob4 :

) l] [x>=0] op3() |
' op4(y
op5( ob3) ) g
.%’iy()
\/E
.

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin

Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

175



Lwoc do tuan tw - Vi du

o Lugc do tuan tu' vai cac ghi chi rang buoc thai gian

% :Computer| |:PrinterServer :Printer

: Operator

J.;ormt(ps-flle;J_ Elrir\lt(ps- ‘

a He) . print(ps-
(b-a<s \"‘@\
seconds}

b

A

; |
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Lwoc do tuan tw - Vi du

0 Vi du: luge dd tudn tu dang cu thé cho use-case Login
cua hé thong dang ky mon hoc tin chi qua WEB

X

= : Database
Eeo " LoginForm
f 1: submit(uname, psswdﬂ_ 1.1: verify(uname,
psswd) >[]
P 1.2:
“\ welcome

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc do tuan tw - Vi du

% Lugc do tuan
) regForm : : LoginForm N -
—_ Stfdent RegisterForm Registration Database tLr dang
1: submit(uname : ~
. 1.1: verify(uname, psswd)
P pssweh: welcome cu the
L
I cho use-
2: register
T g . >
2.1: case
[T: create
5 1 Register
y L 3.1:reqg:=
submlt(crsOffermg? X
3.2: addstudent(cods) - f'n9) courses
3.3 setReg(reg!‘
_ 3.4: beSuccessful

L™

T T
Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

178



Trang thai cta doi twong

o Chudn UML dua ra lugc d6 trang thai dé bieu
dien hanh vi cila mot phan tur bat ky bang cach
chi ra dap Ung cua no doi voi cac su kién bén

ngoai

0 Thong thudng lugc do trang thai dugc ap dung
cho d&i tugng/IGp biéu dién hanh vi cla
IGp

5 Trang thai cia moi déi tugng (dinh nghia gic
?) it nhieu sé bi thay doi trong suot chu ky
song cua doi tugng
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Trang thai cta doi twong

o Trong UML ky hiéu cua trang thai la mot hinh chit
nhat tron goc va dugc chia lam nhiéu phan phan cach

nhau bang cac doan thang nam ngang:
= Phan tén

m  Phan miéu ta cac hanh dong bén trong

4 Typing Password I
entry / set echo visible
exit / set echo normal
character / handle character
help / display help
\ /

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Trang thai cta doi twong

o Tén trang thai la duy nhat trong lugc do; co thé khong
co ten (trang thai vo danh)

o Cac hanh dong bén trong: cac hanh dong hodc tac vu
dugc thuc hien khi doi tugng nam ¢ trang thai dang
xéet; co cu phap nhu sau

action-label /" action-expression

o Mot sO nhan hanh dong (action-label) dugc quy uGc

truoc:

m entry: thuc hién hanh dong tai thoi diém bat dau trang thai

m  exit: thuc hién hanh dong tai thoi diém két thuc trang thai

m do: thyc hién hanh dong subt trang thai hoac cho dén khi két thic no
m iInclude: tri€u goi mot may trang thai con khac

3 Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin 181
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Trang thai cta doi twong

o Cac nhan hanh dong khac chi ra su kién kich hoat
hanh déng tucong (ng trong bi€u thi’c hanh dbng
(action-expression)

0 CU phap cua biéu thdc hanh dong
event-name ‘(' parameter-list ")’ T'guard-condition]” '/’
action-expression

” Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc d6 trang thai

0 Trang thai I?ét dau: khi doi tugng dudc tao ra hoac
trang thai tong hdp dudc xac dinh; ky hi€u

o Trang thai két thuc: khi doi tugng bi huy bo hodc trang
thai tdng hop tré nén khdng xac dinh; ky hiéu

D)

0 Trang thai tdng hgp (composite) dudc phan ra thanh
nhiéu trang thai con dong thaGi hodc cac trang thai con
loai tru’ nhau
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Lwoc do trang thai — trang thai tdng hop

0 Phéan rd trang thai tong hdp Running

Running

.—[ ForwardHBackwardJ—@
.—[ Slow ]—[ Fast ]—@

_ g.; Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc do6 trang thai

0 Su kién (event) kich hoat dich chuyén trang thai, cé
thé la
m Mot diéu kién tro nén ding (cha y khac véi guard-condition)
m Mot doi torong nhan tin hi¢u tu doi tuong khac
m Mot phép goi tac vu
m Mot khoang thoi gian da troi qua ké tir mot su kién nao do

o Cu phap cua su kién: event-name ‘(" parameter-list *)’
Su kién co tam vuc thudc vé package chira I6p dang
moO ta lugc do trang thai, chir khong chi thudc veé riéng
I6p do
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Lwoc do trang thai — Dich chuyén

o Dich chuyén trang thai Ia quan hé gitra hai trang thai
theo d6 doi tudng dang & trang thai thd nhat sé
chuyén sang trang thai thd hai déng thdi sé thuc hién
mot s6 hanh dong khi su kién tucng Ung xay ra va
thoa man mot so diéu kién nhat dinh

o DPugc ky hiéu nhu mét mii tén hudng tu trang thai
nguon dén trang thai dich va dudc gan nhan

o Nhan cd cu phap: event-signature ‘[* guard-condition
1" ’/" action-expression
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Lwoc do trang thai — Vi du

o lugc do trang thai cua I6p Message

hightlight

Composed
mpose command
entry/ assign ID <
exit/ fill _ Read
datehar/ handle charactpf€-fwd cmd / quote / append subject

entry/ convert to rich
text

save command

read commapd / recoven id

send command[ recipents !=null ] / parsg

v

Sendin sending done) Stored logou

do/ sténd( repc entry/ save into folder
)

uhightligh
t

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc do trang thai — vi du 2

iImport taile

A

No

map loaded[ image invalid\ Modelin

ap
run do/ |Oaré1_ ] do/ mofel(map, param)
drddoad image

—

import / map :=ct

image lpade

exft command

Saved

entry/ render

i t/ map :
do/ store 'mport /map

exit command

import co and| file valid

save

command
) Dirt
exit command / save
entry/
render
_ g.; Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin 188
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Lwoc d6 hoat ddng

0 Lugc d6 hoat ddng (activity diagram) 1a mot bién thé cia lugc dd
trang thai trong do trang thai la su’ thuc thi mot hanh dong va su
dich chuyén dugc kich hoat khi hanh déng hoan tat

0 Pudc dung dé md tad mot thu tuc hay thuét giai - tap trung vao
cac hanh dong

5 Moi hanh ddng dugc ky hiéu béng hinh v& nhu sau

o)

o Quyét dinh ré nhanh: hinh thoi c6 mét dudng vao va nhiéu nhanh
ra, moi nhanh dugc gan mot guard-condition

o Cac nhanh ra dugc nhap lai bang mot hinh thoi khac
Moi “dudng bai” (swimlane) dai dién mot I6p hodc mét actor

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoec d6 hoat ddng — vi du

LoginForm

and

Show input for userna?e
password ~~—

[ psswd invalid

[ psswd valid ]

Databas

lugc do
hoat
dong
cho tac
vu
submit
cua
LoginF
orm

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc d6 hoat ddng — vi du 2

RegForm

Registration

Ludc do hoat
dong cho tac

Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

Read co I
ourse S vu submit
offering  / ;
5 Cua
[ reg found ] RegisterForm
[ reg not fo
]
Create Fetch
registratio registratio
succes registratio student
s n
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Nhan dién mot so I1&p thiét ké

0 MO hinh thi€t k€ phan nao chiu anh hudng tur ngon
nglr lap trinh, thu vién ho trg, framework, hé diéu
hanh va loai may tinh

o Mot sO I8p sé xuat hién khi ap dung nhitng yéu to trén
m Ngon ngir 1ap trinh: template, CObject...

m Thu vién ho tro: 16p Date, Time, List, Map, vector,
lostream. ..

m Framework: Applet, Panel, CDocument, CView,
HttpServlet...

m Hé dié‘:u hanh: cac 16p thao tac file, mo cau nodi network,
cac phan tir giao dién.. ..
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Nhan dién mot so I1&p thiét ké

o Mot s6 I6p khac xuat hién lam chdc ndang duyét
(iterate) mot I6p khac hay thuc hién cac tinh toan
phuc tap...

o SU dung truc ti€p cac I6p do thu vién hay ngon nglr
cung cap, hoac

0 Tao ra I6p mdi bang cach thura k& hay tich hgp cac 16p
cO san,

vi du CArray<Isoquant, Isoquant&>

0 BO sung cac I8p mdi vao lugc d6 18p dong thdi cap

nhat cac moi quan hé mai (bao gop, phu thudc)
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O

Pac ta chi tiét cac thudc tinh

Trong mo hinh phan tich
can phai chi rd kiéu
(hoac cau truc dir liéu)
va muc do truy xuat cua
cac thuodc tinh

Cé thé chon mot I6p
cung cap bdi thu vién
|ap trinh dé€ cu thé hoa
ki€u hay cu trdc dir liéu
O bd sung I8p cua
thu’ vién va quan hé bao
gop vao lugc do I6p

Message
<<entity>>

# subject: String
# content: String

+ GetSubject( ): String
+ toString( ): String

¢

1 | sent

CDate

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Nhan dién chinh xac cac tac vu

o Cac lugc d6 mo ta hanh vi (cOng tac, tuan tu, trang
thai, hanh dong) giup nhan dién chinh xac cac tac vu
cua cac Iép

o0 Dua vao cac thdng diép hay hanh dong dé xac dinh
signature cua cac tac vu

o Vi du: nhan dién mot tac vu cua I6p Database
fetchStudent( code: Long ): Studentinfo;
setReg( reg: Registration );
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Nhan dién chinh xac céc tac vu (tt)

o Vi du: nhan dién mot tac vu cua I8p ChildView
render();
store( );
load( );

model( map: FieldMap, param );

o Vi du: nhan dién mot tac vu cua I8p LoginForm
submit( uname: String; psswd: String );
makeWelcome( );
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Hoan ch

inh lwgc do 1op

o Cap nhat cac I6p mdi, thudc tinh, tac vu va cac moi

quan hé mdi

o UML dinh nghia quan hé phu thudc (dependency)

gitra 2 I6p hoac pac
kéo theo thay doi &
o Ky hiéu cua quan

kage: thay doi & mot IGp, package
dp, package kia

hé phu thuoc la mii tén dut nét:

I6p, package & phia dudi mii tén phu thudc vao I6p,
package phia dau mui tén

o MOt sO stereotype quy uGc trudc: <<call>>,

<<instantiate>>,

<<import>>, <<refine>>,

<<realize>>, <<derive>>, <<trace>>
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Hoan chinh lwoc d6 1ép — Vi du

o thém lugc do IGp cho hé thong dang ky mon hoc

LoginForm

RegisterForm

<<boundary>> <<boundary>>

+ submit(uname: String,
String)
+ makeWelcome( )

psswd: + submit(offering:
CourseOffering)
+ beSuccessful( )

<<Ca”>\A

Database ‘/<<call>

>

>

+ fetchStudent(code: Long):
Studentinfo

+ setReg(reg: Registration)

8K Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Hoan chinh lwoc do 1&p — vi du 2

# map FieldMap
<<entity>>
Fracturelterator <<friend>>
O Item‘|
Maplterator Maplterator<lsoquant™
+ current( ): s
*
FIpclure # setBound(b: int)
| + current(): Item AN
+ operator++() .
V + operator--()
Maplterator<Fracture*> + Last( ) Isoquantlterator
+ First( )
+ current( ):

[soquant™
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Hoan chinh lwoc d6 16p - package

0 Cha y st dung package dé td chirc cac phan t lién

quan vOi nhau: cac I6p vé ban do dia hinh, vé thong
tin sinh vién/giang vién, vé clra sd giao dién, vé cac
servlet...

Cac package thé hién kién tric phan mém, théng
thudng chiu anh huéng tUr  framework
(Document/View, 3-tiers...)

MoOi package chira mot hodc mét vai lugec do 16p,
trong dd cd thé tham chiéu dén mot s6 IGp thudc cac
package khac

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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o MO hinh thiét k€ bao trum ca khia
canh tinh va dong cua hé thong phan
mém can xay dung

o UML ho trg mdt s6 lugc dd gilip md
ta khia canh @8rii eaHg tac, tuan tu,

’e 2 A .| Cacth
trang thai, hanh dong

o Miéu ta chinh xac thudc tinh va tac
vu, bé sung mdt sd 16p thiét k& O
hoan thién khia canh tinh

o Thiét lap cac package tao thanh kién
tric phan mém
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HIEN THUC VA TRIEN KHAI

-

] Cac thanh phan

\ | Céc thiét bi



Giol thi¢u

Can phai xay dung chuong
trinh chay dudc tu két qua cua
—_ giai doan thiét ké
o Cac I6p sé dudc cu thé hoa

vao cac thanh phan phan mém
nhu thé€ nao va bang ngon
nglr lap trinh gi ?
e Chuong trinh sé dudc cai dat
ra sao trén tai nguyén tinh
toan ?

_ 'ak Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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» Thanh phan (component) biéu dien mdt phan

hién thuc nao do cua hé thong
o MOt sO stereotype quy uGc truoc:

— <<file>>: mi nguon hay dir liéu

— <<executable>>: chwong trinh chay dwoc

— <<library>>: thw vién lién két tinh hay dong

— <<document>>: tai litu dwoc thiét 1ap trong qua trinh

phat trién
— <<table>>: bang co sé dir liéu

_ 'BK § Truong Dai Hoc Bach Khoa - Khoa Cong Nghé Thong Tin
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Thanh phan (Component)

« Thanh phan phan mém (software component)
bao gom
— MaA nguon: *.cpp, *.c, *.pas, *.java, *.bas
— Ma doi twong: *.0bj
— Ma nhi phan: *.class
— Chuwong trinh thwe thi: *.dll, *.exe

o Thanh phan phan mém co thé ton tai trong thdi
gian bién dich, thoi gian lién két chucng trinh
hoac thai gian thuc thi

_ 'ak Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Lwoc do thanh phan

e Lugc do thanh phan la mot do thi gom cac thanh phan
két noi v3i nhau bdi quan hé phu thuodc

e Ky hiéu cua thanh phan cé thé bao gobm mot s6 hinh tron
biéu dién cac giao tiép va chira cac I6p ma nd cu thé hod

Component-name

Interface-name

O

Class-name

Truong Pai Hoc Bach Khoa

- Khoa Cong Ngh¢ Thong Tin
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Lwoc do thanh phan — Vi du

e Vidu: luge d6 thanh phan thé hién mot s6 module ma

ngudn cla chuong trinh hién thi bé mat dia hinh

GeoMap FieldMap
<<file>> <<file>>

FieldMap
Isoquant
MapCurve
<<file>>
MapCurve Fracture
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Lwoc do thanh phan — Vi du

e Vidu: lugc dd thanh phan thé hién thdi gian thuc thi cua

chuong trinh hién thj bé mat dia hinh

AT, =
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Lwoc do thanh phan — Vi du

e Vi du: lugc do thanh phan cua hé thong dang ky mon hoc

People Studentinfo

<<file>> _Q Database

Peoplelnfo || Lecturelnfo

Register
<<file>> () RegisterForm

\

Login

<<file>> C‘

Index.shtml
LoginForm <<page>>
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Gan cac 16p vao cac thanh phan

» Khi thiét lap cac thanh phan ma nguon, chu y gan
(bind) cac I6p thiét ké va chon ngdn ngtr lap trinh
— Gan 16p FieldMap vao thanh phan FieldMap (C++)

— Gan l6p MapCurve, Isoquant va Fracture vao thanh
phan MapCurve

— Gan lop Peopleinfo, Studentinfo, Lecturelnfo va
Database vao thanh phan People (Java)

— Gan 16p va LoginForm vaoe thanh phan Login (Java)

e Ky hi€u cua thanh phan cha ky hi€u cua IGp
dudc gan

o Chuy: component # package
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Sinh ma nguon — Sourse code generation

o Dua vao dic ta I8p dé viét ma cho ting
thanh phan ma nguon theo ngbn nglr
lap trinh da chon

e Viét ma sudn la cong viéc hai nham
chan = cd thé dugc tu ddng hod bdi cac
cong cu CASE
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Node trién khai

e Node la mot thiét bi vat ly co kha nang tinh toan, bao
gom: may tinh, may in, thiét bi quét card, router...

e Node dudc mo ta G ca 2 dang: dang |IGp va dang /nstance

e Node dudc ky hiéu nhu hinh hop ba chiéu

e Cac minh du clia thanh phan cé thé sdng trong mot minh
du node
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Két noi gitra cac node

e CO thé chira quan hé lién két gilra cac node dé mo ta cau

hinh két noi (connection)
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Lwoc do trién khai

o Lugc do trién khai cho phép miéu ta cach cai dat cac
thanh phan thutc thi trén cac node
e Vidu: hé thong dang ky mon hoc qua WEB

Index.shtml CheckApplet
<<page>> <<applet>>
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Lwoc do trién khai

e Vi du: chuong trinh hién thi bé mat dia hinh

—_—

= S

o =
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Tong két

» Hién thuc va trién khai tap trung vao
xay dung cac thanh phan chay dugc
hoac cac thu vién, module ma
nguon, trang HTML, dang nhi phan...

T ) o Cac thanh phan ma ngubn cu thé
< !" hoa mot sO I6p thiet k€ va co thé
UL dugc viét bang cac ngdn nglr 1ap

trinh khac nhau
o Cudi cung trién khai cac thanh phan
chay dudc trén cac thiét bj tinh toan

_ 'ak Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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n A2

Kiém nghiém phan mém

Ky thuat kiém tra phan mém

Kiém tra cac dwdng thwe thi doc 1ap
Chién thuat kiém tra phan mém
Alpha, Beta testing



Tai sao phai kiém tra phan mém

o Mac du dugc tu dong hoa mot
phan bdi cac cong cu CASE, rat
nhiéu cong doan trong qua trinh
san xuat phan mém van dugc thuc
hién bdi con nguGi
van cd kha ning xay ra Ioi.
LOi c6 thé xay ra trong tat ca cac
giai doan: phan tich yéu cau, thiét
k€, ma hoa (t
[0 Do dé phai kifm nghiém chucng

trinh trudc khi chinh thirc sir dung

O
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Mét sO quan diém — khai niém

0 Kiém nghiém phan mém [a hoat dong thuc thi

chuong trinh vGi muc dich tim ra IO phé phan,
khong phai dé mang tinh xay dung

o Phan loai:

s Kiém nghi¢ém black-box: kiém tra cac chirc nang cu thé
cua phan mém, khong quan tam cau trac bén trong,
thuong ap dung cho nhirng module 16n.

s Kiém nghiém white-box: kiém tra cau tric diéu khién
bén trong chuong trinh, thudng dung cho nhiing nhitng

module nhé.
0 Moi loai kiEm nghiém c6 kha nang tim ra nhitng nhém
16i khac nhau nén két hgp ca hai
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Muc tiéu cta kiém nghiém phan mém

5 Muc tiéu cla kiém nghiém phan mém la tim ra 16i (néu
cd) vai chi phi thap nhat.
0 Kiém nghiém phan mém gilp
m Phat hién duoc 16i trong chuong trinh (néu co).
m Chung minh dugc phan mém hoat dong dung nhu di
thiét ke.
Ching minh phan mém dudc viét dung
m Ching minh dugc phan mém dap tmg yéu cau cua user
Gop phan chi’ng minh chat lugng cua phan mém.
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Muc tiéu cta kiém nghiém phan mém

1 Qua trinh kiém nghiém phan mém la t6t khi
s Co kha ning tim ra 16i cao.
m  Khong du thura.
m Biét chon 1()~c: chi kiém nghi¢ém nhirng phﬁn nao co kha
nang tim ra 101 dac trung.
m  Khong qua phuc tap cling khong qua don gian.

o0 Chid y: Kiém nghiém phan mém khéng khang dinh
dugc phan mém khdng con khiém khuyét, chi khang
dinh dugc phan mém cd 16i va gilp giam thiéu 16i
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Cac nguyén ly kiém nghiém phan mém

0 Viéc kiEm nghiém nén hudng vé yéu cau cia khach
hang

o Nén dudc hoach dinh trudc moét thdi gian dai.

5 Ap dung nguyén ly Pareto (nguyén tic 80-20):

80% 10i c6 nguyén nhan tir 20% cac module co 1ap
va ki€ém tra nhirng module kha nghi nhéat.

o Nén tién hanh tor nho dén I6n: bat dau tir nhiing
module riéng biét roi sau do tich hgp cac module lai.
Khoéng thé kiém nghiém triét d&€ mot phan mém.

Nén dugc thuc hién bdi nhitng doi tugng KHONG tham
gia vao qua trinh phat trién phan mém.
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&

Phwong phap kiém nghiém — Test case

[

Thiét 1ap cac test case — van hanh thd - so sanh két
qua

Khai niém test-case

s D liéu input

m Thao tac kiém nghiém

m D liéu output hay dap irng mong doi cia chuong trinh
Test-case cho kiém nghiém black-box: chi yéu dua
Vao cac yéu cau cu thé cta chirc ndang phan mém.
Test-case cho kiém nghiém white-box: chd yéu dua
vao ciu trdc diéu khién cta phan mém van dé

’

dat ra: sO lugng test-case can thiét la qua I6n

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Kiém nghiém cac dwdng doc 1ap co ban

0 Kiém nghiém white-box dua vao cau tric diéu khién

cla thiét k& tha tuc dé sinh cac test-case vdi tiéu chi

m Kiém nghiém cac du&g’ng doc lap co ban la mdt trong
nhirng phuong cach kiém nghiém white-box
Bao dam s6 phép thir 13 it nhat du dé phat hién cac 16i
Tat ca cac duong thuc thi doc lap duoc thir qua it nhat
mot lan
Thir cac diéu kién ré nhanh & ca 2 nhanh true va false
Thir qua vong lap tai bi€n cling nhu bén trong
Thtr qua cau trac dir liéu dé dam bao tinh toan ven cia nd
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Po thi dong chay

7 Moi node hinh tron biéu dién mét hodc mot vai tac vu
(hoi khac so vdi luu do thuat giai)
o Canh cé huéng miéu ta dudng thuc thi

o DO thi dbng chay dudc xay dung tu luu do thuat giai

sequence until while case
Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin 225
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Xay dwng do thi dong chay — Vi du

G

e :

< ;w><—|\1
— A
()
<
()

10 @
cJﬁ 11
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Xay dwng doé thi dong chay — Vi du

procedure: DoSomething 0
1: do while x=0
2 if y=0 then g
3: z=0;
4; elseif k=0 then 0 e
5: z=1;
6 else x=1; » 9.9
7 endif;

endif; a
8: enddo e
9: end
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Xay dwng do thi dong chay

o Phai phan ra tat ca cac diéu kién phuc tré thanh cac
diéu kién don

7 MOi node md td mét diéu kién don dugc goi Ia
predicate

if a and b then y else x while a or b do x

” Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Xay dwng doé thj dong chay — vi du

o procedure AnalyzeTriangle

a<b+c

c>0

'K Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Cac duong doc lap co ban

o Pudng thuc thi?

o DBudng thuc thi co ban

o Cac dudng thuc thi doc lap ca ban
TU node bat dau dén node két thic, cac dudng thuc
thi ¢ ban dugc liét ké theo mot thd tu’ nao dé dé dam
bao rang: dudng dang liét ké it nhat di qua mo6t canh
chua dudc duyét qua bdi cac dudng da liét ké trudc do

0 Téng sd dudng thuc thi cd ban ddc 1&p nhau dugc tinh
bang
V=P + 1; trong d6 P la s6 node phan nhanh
(predicate)
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Cac duong doc lap co ban — vi du

o D6i v8i chuong trinh  con °
DoSomething

0 Tong sb dudng :
V=3+1=4 e

o Budng 1: 1-9 (4)

o Pbudng 2: 1-2-3-8-1... e

o DPudng 3: 1-2-4-5-7-8-1... @ 9

o Pudng 4: 1-2-4-6-7-8-1...

Chu y: dau 3 cham (...) mang y nghia a
“khc“)nquuap tam”, tt‘r do 9_0’ t‘hé ,di e
theo bat ky canh nao bdi vi cac

canh sau do da dugc duyét qua roi
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Cac duong doc lap co ban — vi du

o Poi vdi chucng trinh con 3
AnalyzeTriangle

a=¢C

0 Tong s6 dudng : . (3
V=6+1=7 G 7
budng 1: 1-3-12 (8]
Bubing 2: 1-2-3-12 ¢ N 19 &
budng 3: 1-2-4-5-12 b ="c @'
pudng 4: 1-2-4-6-7-12 0 (19

budng 5: 1-2-4-6-8-7-12
pudng 6: 1-2-4-6-8-9-10-12
budng 7: 1-2-4-6-8-9-11-12

O O 0O 0o d o -0
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Thiét 1ap cac test case

5 Thiét Iap mot test-case cho mdi dudng thuc thi cd ban

o Dua vao thudt gidi dé tim ra mot di liéu input, sau do tinh
ra dir lieu output hay dap ('ng mong dgi cua thuat giai

0 Chu y: ¢o thé khdng tao ra dudc test-case cho mét dudng

thuc thi nao dé

o Vi du Sinh test-case cho chuong trinh con AnalyzeTriangle
o  Test-case cho dudng 1:

Input: a=3,b=2,¢c=0
Output mong dai: type = “Error”

O Test-case cho dudng 2:
Input: a=17,b=5,c=4
Output mong dai: type = “Error”

O Test-case cho dudng 3:
Input: a=6>b=6,c=6
Output mong dai: type = “Equilateral”
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&

Tong két

Muc tiéu ctia ki€ém nghiém phan mém Ia tim ra 10i

Hai loai ki€m nghiém: white-box va black-box.

Kiém nghiém cac dudng déc 18p co ban dung trong
ki€Em nghiém white-box, bao gém cac budc

= Thiét 1ap d6 thi dong chay

m Liét ké cac duong thuc thi doc 1ap co ban

m Sinh cac test-case cho cac duong thuc thi do

m Thuc hién céc test case va kiém tra két qua

Ki€m nghiém Black-box thudng dung trong budc kiém
nghiém tinh nang cua phan mém

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Chién thuat kiém nghiém
phan mém

»Verification & Validation

s Unit test & Integration test
<Kiém nghiém hwéng doi twong
< Nghé thuat g& roi



g
&N

]

Khai niém

Chién thuat kiém tra phan mém tich hop cac phuong phap
tao ra test-case trg thanh mot chudi cac budce co thi tu dé cé thé
kiém nghiém phan mém thanh cong véi chi phi thap.

Bao gom cac cong Vviéc

m Lap ké hoach kiém nghiém

m  Sinh test-case

m  Thuc hién kiém nghiém, thu thap két qua va danh gia

Verification: cac hanh dong dé dam bao cho phan mém dugc hién
thuc dang theo mdt chirc nang cu thé nao d6 [1  “Are we
building the product right ?”

Validation: cac hanh dong dé dam bao cho phan mém dugc xay
dung theo dung yéu cau cta khach hang 1 “Are we building
the right product ?”

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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M6t chién thuat kiém nghiém pho bién

Phan tich toan bo hé thong Kiém nghiém toan bo hé théng

Phan tich yéu cau Ki€m nghiém tinh ndng

Thiét k& Kiém nghiém tich hgp
)
A M3 hda

Kiém nghiefng &c%;dn Vi (modLollg)
Kiem nghieém

237

Phat i
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M6t chién thuat kiém nghiém pho bién

o Bat dau tai tirng module roi tich hgp I6n dan dén toan
bo hé thdng.

o Cac ky thuat khac nhau dudc su’ dung thich hgp tai cac
giai doan khac nhau.

0 Kiém nghiém co thé dugc tién hanh bdi ngudi phat
trién phan mém, nhung ddi véi cac du an I6n thi viéc
kiEm nghiém phai dugc tién hanh bdi mét nhom ddc
lap.

o Kiém nghiém va slra 16i 13 cac hoat dong ddc Iap
nhung viéc sua 10i phai phu hdp vGi cac chién thuat
ki€m nghiém.
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Kiém nghiém tirng module

o Tién hanh kiém nghiém trén tung don vi nhd nhét cua
phan mém, do la module ma nguodn, sau khi da thiét
k€, ma hoa va bién dich thanh cong
Thudng dung k¥ thuat ki€m nghiém white-box
Cé thé tién hanh kiém nghiém cung Iic nhiéu module.
MOt sO van dé trong viéc xay dung cac test case
m [estcase nao?

m Dit lidu dau vao va dau ra co tir dau?
m Tinh doc lap/phu thudc hoat dong cua cac module
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Kiém nghiém module

A 4

driver

~NAS SIS~ A~

A~~~

A~~~

interface

local data structures
boundary conditions
independent paths

error handling paths

stub

test-

Ccases

8K Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Kiém nghiém module

o Moi module ma ngudn khong phai la mot chucng trinh
hoan chinh va doi khi phai goi cac module chua dugc
kiém nghiém khac I co thé phai thiét lap driver
va/hoac stub: phi ton kha 16n (70%)

o Driver la mot chuong trinh chinh c6 nhiém vu nhan
dir liéu kiém nghiém, chuyén dir lieu do xudng cho
module dé kiém tra va in ra cac két qua kiém tra
tueng Ung.

o Stub thay thé cac module dugdc goi béi module dang
kiém tra.

Lam thé nao dé giam cac chi phi tao driver hay stub
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Kiém nghiém tich hop

o Tung module ma nguon da hoat dong dung. Liéu khi
két hdp chung lai thanh mot nhdm I6n ching co hoat
dong dung khong ?

5 Phai tién hanh kiém nghiém tich hgp dé phat hién I0i
lién quan dén giao ti€p gilra cac module.

0 Tranh tich hdp kiéu big-bang: tat ca cdc module dugc
két hgp lai, va toan bd chucng trinh sé dugc kiém
nghiém mot Iuc

o Nén tich hgp tang dan: tu trén xuong hoac tu dudi lén
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Tich hop tir trén xudng

o Module chinh dudc dung nhu la driver, va stub dugc
thay thé bai cac module con truc ti€p cua cua module
chinh nay.

o Tuy thudc vao cach tich hgp theo chiéu sau (depth-
first) hoac chiéu ngang(breath-first), moi stub con
dugc thay thé mét [an bdi module tucng (ng da kiém
nghiém.

Tién hanh kiém nghiém khi cd su thay thé€ mdi
Tién hanh kiém nghiém hoi quy dé phat hién cac I0i
khac trong tung module

_ g.; 1 Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
> Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn

243



Tich hop tir trén xudng

M-+
M2 Ms Ma4
Ms Me Mgz
0 Tich hop kiéu tir trén xuéng theo hinh
thic depth-first
Ms o Tiét kiém dudc chi phi tao cac driver
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Tich hop tw dwoi léen

o Cac module muc thap nhat dugc két hdp thanh cac
nhom thé hién mot chirc ndng con dic biét cla phan
mem.

Mot driver dugc tao ra dé thao tac cac test-case

Cac module dugc kiém nghiém theo tung nhom
(Cluster): la nhdm cac module ma module phia trén
can dén khi kifm nghiém

o Driver dudc bo di va cac nhdm module dugc két hop
dan Ién phia trén trong s@ do phan cap cua chucng
trinh.

o Tiét kiém dugc chi phi tao cac stub
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Tich hop tw dwoi léen

D1

N o~

~_

PN

V
¢ Jo1sn|o

cluster 1
A

N
cluster 2
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Kiém nghiém hoi quy

0 Viéc két hgp cac module lai v&i nhau cé thé anh hudng
dén vong 13p diéu khién, cdu tric dir liéu hay I/O chia
seé trong mot s6 module

5 Diéu dé 1am 16 ra mot s 16i khong thé phat hién dugc
khi ti€n hanh ki€m nghiém theo don vi

[0 Phai kiém nghiém hoéi quy khi tich hop

0 Kiém nghiém hdi quy cd thé dugc tién hanh thd cdng
bang cach thuc hién lai cac test-case da tao ra. Hodc
c6 thé dung mdét cdng cu capture-playback dé thuc
hién tu dong
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Kiém nghiém tinh nang

o Kiém nghlem t|nh nang hiéu theo cach dan glan
nhat la: kiém tra cac chirc nang cua phan mem dap
ung dugdc nhu cau cua khach hang da dugdc xac dinh
trong van ban dac ta yéu cau cua phan mém

5 Ap dung k¥ thuét black-box
7 Kiém nghiém tinh ndng bao gom
= Xem xét lai cau hinh phan mém theo lugc d6 trién khai

s Kiém nghiém alpha
m  Kiém nghiém beta
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Kiém nghiém tinh nang

0 Kiém nghiém alpha

m Duogc tién hanh ngay tai noi san xuat phan mém.

m Nha phat trién phan mém s& quan si’lt nguo1l su giung
dung san pham va ghi nhan lai nhirng 161 phat sinh dé stra
chira.

o Kiém nghiém beta

m Phan n;ém duoc kiém tra bén ngoai pham vi cua don vi
san xuat.

m Khach hanh truc tiép str dung va ghi nhan 16i dé bao lai
cho nha phat trién stra chira.
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Kiém nghiém hwéng doi twong

0 V@ cd ban chién thudt kiEm nghiém hudng ddi tugng
cting theo th(r tu giong nhu kiém nghiém co dién:

‘ Kiém nghiém don vi ‘

N

‘ Kiém nghiém tich hop ‘

N

‘Kiém nghiém chirc nang ‘

i Kiém nghiém toan b hé thong
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Kiém nghiém hwéng doi twong

0 Khéng thé tach rdi ting téc vu cua ddi tugng/Iép dé
ki€m nghiém
s Tac vu duogc dong bao trong 16p
m  Cac 16p con co thé override mét tac vu nao dé

0 Kiém nghiém don vi hudng ddi tugng tap trung vao
cac lop kiEm nghiém hanh vi cta IGp
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Kiém nghiém tich hop hwéng dbi twong

o Khai niém sd d6 phan cap khong con nhiéu y nghia
trong chuang trinh hudng déi tugng ki€m nghiém
tich hdp theo cach khac

0 Hai hinh thdc kiEm nghiém tich hgp hudng déi tugng
s Kiém nghiém trén co sé thread: tich hop cac 16p tao
thanh mot thread dé phuc vu cho mot input nao dé cua
chuong trinh
s Kiém nghiém trén co sé sir dung: cac 16p client s& duoc
tich hop dé str dung dich vu nao d6 cung cap boi cac 16p
server
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Kiém nghiém theo kich ban

0 Dua vao cac use-case dé soan ra cac kich ban

o Vi du: mot kich ban cho hé thong dang ky mon hoc
qua WEB

1. Login vGi username = “e€59306547", password = “6547"

2. Chon chic nang dang ky mon hoc

3. Chon 5 nhdm mon hoc cua 5 mon: CNPM, AI, XLTHS,
PTTK, XLSS trong dé cd 2 nhdm trung thdi khoa biéu

4. Nhan nut Submit

Chuong trinh phai bao 16i va liét k& 2 nhém bi tring thdi
khoa biéu
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Nghé thuat g& roi - DEBUG

o GB r6i la mot qud trinh nham loai bd cac 16i dugc phat
hién trong qua trinh kiém tra.

o GG roi dudc thuc hién nhu la mot két qua cua viéc

ki€m tra: 10i phat hién dugc tim kiém nguyén
nhan sura 10

o Co 3 hinh thuc gG& rbi: brute force, loai trr nguyén
nhan va theo vét. Nén dung két hop ca 3 hinh thic
nay.
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Nghé thuat g& roi

o GG roi la cong viec kho
khan va dé gay tam Iy
chan nan bdi nguyén
nhan gay ra 16i nhiéu khi
lai mo ho: do timeout, do
do chinh xac, do chu
quan lap trinh...

o Kha nang go roi gan nhu
la bdm sinh cia moi
nguoi

Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin
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Brute Force

o La phuong phap phé bién nhat nhung lai it hiéu qua
nhat cho viéc phat hién nguyén nhan gay 16i phan

mem.
o Triét ly cia phuong phap nay la: “Hay dé may tinh tim
ra 16i”.

o Co 3 cach thuc hién:
s Lay dit liéu trong bo nhd dé xem xét.
m  Dung run-time trace dé tim 10i.
m  Dung 1énh WRITE dé xuat dit liéu can kiém tra ra man
hinh.

5 Ap dung phuang phéap nay khi tat cd cic phuong phap
khac déu that bai.

_ g.; 1 Truong Dai Hoc Bach Khoa - Khoa Cong Ngh¢ Thong Tin 256
> Copyright 2004 — Th.S Nguyén Cao Tri — caotri@hcmut.edu.vn



Loal trir nguyén nhan

o Phuong phap nay dua trén nguyén tac phan chia nhi
phan.
o Cach thuc hién:

s Khi mét 16i dugc phat hién, cd gang dua ra mot danh
sach cac nguyén nhan c6 thé gy ra 1i.

m Danh sach nay duoc nghiém lai dé loai bo dan cac
nguyén nhan khong dung cho dén khi tim thay mot
nguyén nhan kha nghi nhat.

m  Khi d6 dir liéu kiém nghiém s& duoc tinh ché lai dé tiép
tuc tim 10i.
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Theo vét

5 La mot phuong phap g3 16i kha phd bién cé thé diing
thanh cong trong cac chuong trinh nho nhung kho ap
dung cho ddi vai cac chuang trinh rat Ion.

o Cach thuc hién: bat dau tai dong ma@ ngudn cd triéu
ching 16i thuc hién lan ngugc trg lai tung dong ma
nguon cho dén khi tim thay dong gay ra |oi.
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Két thic méon hoc

101 thi€u-Phan
tich
Thiét ké - Hién

thuc/trién khai
Kiém nghiém -




