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Gidi thiéu vé chu trinh séng cia phan mém

Pham vi clia cong nghé phan mém

Tién trinh phan mém

Cac mo hinh chu trinh séng clia phan mém

Nhém lam viéc va cac cong cu nghé nghiép

Kiém thir

GiGi thiéu vé dai tugng

M6t s6 van dé : st dung lai, dé di chuyén va van hanh tuong tac
Hoach dinh va uGc luong

Cac giai doan trong chu trinh sdng cua phan mém
Phan tich yéu cau

Dac ta

Thiét ké

Phan tich huéng d6i tuong

Cai dat

Cai dat va tich hap

Bao tri
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gigi thiéu vé
chu trinh séng cua phan mém
(INTRODUCTION TO THE SOFTWARE LIFE CYCLE)
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pham vi cua cdng nghé phan mém
1 (SCOPE OF SOFTWARE ENGINEERING)

Noi dung:

Lich st

Kinh té

Bao tri

D3c ta va thiét ké

= Po6i ngl 1ap trinh

= M6 hinh huéng déi tugng
= Thuat ngu
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1.1Ljch su

(historical aspects)

Thuét nglr cong nghé phan mém (software engineering-SE) dudc dé xuat
bsi mét nhém nghién cdu ctia NATO vao nam 1967
Hoi nghi vé SE dudc t6 chic tai Garmisch-Diic nAm 1968 nham giai quyét
van dé khling hoang phan mém
Cudc khiing hodng van con kéo dai dén nay vi hai ly do:
o tién trinh san xuat phan mém cb nhiing thudc tinh va van dé riéng
a SU tri tré ciia phan mém (software depression) véi thai gian kéo dai
va nhung du doan nghéo nan
Su phat trién clia phan clng va hé diéu hanh
. hé diéu hanh da nhiém (1960s)
2 bd nhG ao (1970s)
o da xt ly (multiprocessor)
2 hé diéu hanh phan tan (mang),...
= \/an dé bao tri phan mém
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1.2Kinh té

(economic aspects)

Su lua chon ky thuat thuc hién nhanh hon dé gidm gia thanh
Su anh hudng cla ky thuat mdéi Ién cong ty phan mém
2 khé bao tri
. thoi gian huan luyén
- kinh nghiém lam viéc trén ky thuat méi chua nhiéu
Phu thubc vao su lua chon clia khach hang
Luat ban quyén
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1.3Bao tri

(maintenance aspects)

= Chu trinh séng clia phan mém

a

a

a

yéu cau

dac ta (phan tich)
thiét ké

cai dat

tich hop

bao tri

két thic hoat dong

Viét ma lénh
cho mé6-dun
2%
Thiét ké
6%
bacta
(Phan tich)
5%

Kiém th&r mé-dun  Tich hap
7% 8%

Yéu cau
2%

Cac du an khac

nhau tu

1976 dén 1981

132 du an gan
day nhat cua
Hewlett-Packard

Giai doan yéu ciu va dac ta 21% 18%
Giai doan thiét ké 18 19
Giai doan cai dat 36 34
Giai doan tich hgp 24 29

Hinh 1.2 M6t s6 so sanh trén cac du an
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Bao tri
67%

Hinh 1.1 Gia thanh cua cac
giai doan trong chu trinh
séng clia phan mém



1.4D3c ta va thiét ké

(specification and design aspects)

= Sai st tai cac giai doan trudc sé anh hudng dén cac giai doan sau, tao ra
cac 16i. Cong viéc slra chira cac 16i cang s6m cang tét la rat quan trong
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R® 150 IBM AS/400 [Kan
o va al., 1994]
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= 52 |
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:(‘DE 4 10
1 3
Yéu cau Thiét ké Tich hop
Pac ta Cai dat Bao tri

Hinh 1.4 Gia phai trd dé diéu chinh 16i
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1.5D0i ngu lap trinh

(team programming aspects)

Hinh thanh tiing nhém lam viéc chuyén biét trong ting linh vuc. M6t s6 van
dé nay sinh nhu:
o cach chia xé cac phan cong viéc
o moi quan hé, su giao tiép gilra cac thanh vién véi nhau
Ky thuat t6 chiic va quan ly déi ngli phat trién phan mém
o lap trinh vién
. dac ta vién
o thiét ké vién,...
Su rang budc 1an nhau gilta cac thanh vién cing nhém, khac nhém,...
Cach danh gia thoi gian lam viéc
Cach danh gia hiéu qua cong viéc
Cach danh gia vé kinh nghiém thuc hién cong viéc
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1.6 M6 hinh huéng doi tuong

(the object-oriented paradigm)

= D{r liéu va tac dong c6 vai tro quan trong nhu nhau. Mot so tén goi khac:
o thiét ké huéng trach nhiém (responsibility-driven design)[Wirfs-
Brock, Wilkerson va Wiener, 1990]
. thiét k& theo hop dong [Meyer, 19923]

tai khoan
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" rat tién

thong bao ) théng bao
rat tién

tai khoan
tién gui

gui tién !

xac dinh
ton khoan

théng bao

(@)

(b)

Hinh 1.4 So sanh hai phuong phap cai dat (a) céu truc va (b) hudng doi tugng
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Hudng cau tric Hudng dodi tuong

1. Yéu cau 1. Yéu cau
2. Dac ta (phan tich) 2. (*) Pac ta (phan tich) huéng déi tuong
3. Thigt ké 3. (*)Thiét k& hudng déi tuong
4. Caidat 4. (*)Lap trinh hudng d6i tuong
5. Tich hop 5. Tich hdp
6. Baotri 6. Bao tri
7. Keét thic hoat dong 7. Két thiic hoat dong
Hinh 1.5 So sanh chu trinh séng gitra hudng cau tric va huéng déi tugng
Huéng ciu tric Huéng déi tuong
2. Pac ta (phan tich) 2. (*) Pac ta (phan tich) huéng déi tuong
e xac dinh san phdm phai lam gi e xac dinh san phdm phai lam gi
e tao cac doi tuong
3. Thiét ké 3. (*)Thiét k& huéng déi tuong
e thiét ké kién truc (tao cac mo- e thiét ké chi tiét
dun)
e thiét ké chi tiét
4. Cai dat 4. (*)Lap trinh huéng déi tugng
e cai dat trén ngdn ngur lap trinh e cai dat trén ngbn ng(r l1ap trinh hudng doi
thich hop tuong thich hop

Hinh 1.6 Su khac nhau gita huéng cau trdc va hudng doéi tuong
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1.7 Thuat ngu

(terminology)

Phan mém (software)

= ma Iénh dudi dang may c6 thé doc dudc

. cac dang tai liéu dac ta, thiét k&, luat va sé sach vé chi phi

» k& hoach quan ly du an phan mém va cac tai liéu quan ly khac

- cac dang tai liéu hudng dan st dung
Chuong trinh (program), 1a mét doan ma Iénh c6 thé tu thuc thi dudc
Hé thong (system), la tdp hop cac chuong trinh lién quan véi nhau
San pham (product)

= mot mau binh thudng clia phan mém

- k&t qua dat dudc sau mot tién trinh (process) phat trién phan mém
San xuat phan mém (software production) bao gobm hai giai doan:

o phéat trién phan mém (software development)

» bao tri (maintenance)
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Tap hgp cac ky thuat (methodology, paradigm)
L&i (error) hay c6 16i (bug)

Thudc tinh (attribute), la thanh phan dit liéu ctia mot déi tuong. Con goi la:

o trang thai bién (state variable) trong ngir canh huéng doéi tuong
- thé hién bién (instance variablefield) trong Java
o truong (field,member) trong C++
Phuong thirc (method). Con goi la:
o ham thanh vién (member function) trong C++
a trudng (field) trong Java

Khi mot phuong thiic bén trong moét déi tuong dudc kich hoat, ta goi 1a gUi

mot thong bao (sending a message) dén doi tuong

Huynh Xuan Hiép - CNPM
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TIEN TRINH PHAN MEM
2 (THE SOFTWARE PROCESS)

Noi dung:

Khai niém vé khach hang, nha phat trién va ngudi st dung
Cac giai doan trong chu trinh séng clla phan mém

Mot s6 khia canh trong san xuat phan mém

Cai tién tién trinh phan mém : mé hinh kha trudng

Céc tiéu chuan quéc té
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2.1 Khai quat chung

(overview)

Tién trinh phan mém la cach thic tao ra phan mém
M®6i cdng ty c6 tién trinh phan mém riéng
Khach hang (client): ca nhan hay cong ty dat hang san pham
Nha phat trién (developer): cac thanh vién clia cdng ty cé trach nhiém phat
trién phan mém da duoc dat hang
. ¢6 thé quan xuyén toan bd cac cdng viéc clia san pham
a ¢0 trach nhiém mot phan nhu thiét k&, cai dat,...
Céac dang quan hé gilta khach hang va nha phat trién
2 clng cd quan, phan mém ndi bd (internal software)
o khac co quan, phan mém hop dong (contract software)
Ngudi st dung (user): mét hay nhiéu ca nhan thay mat khach hang dé st
dung san pham

Phat trién phan mém (software development): bao gém tat ca cac cong
viéc tao ra san pham trudc khi né dudc chuyén sang giai doan bao tri
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2.2 Cac giai doan
(the phases)

Giai doan yéu cau (requierement)

Kiém thir (test

Giai doan dac ta (specification)
Kiém th(r (test)

Giai doan thiét ké (design)
Kiém thir (test)

Giai doan cai dat (implementation)
Kiém thir (test)

Giai doan tich hadp (integration)
Kiém th(r (test)

| Giai doan b3o tri (maintenance phase)

I

| K&t thuc s dung (retirement) |
Hinh 2.1 Cac giai doan trong chu trinh s6ng clia phan mém
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2.3 Mot so khia canh trong san xuat phan mém
(the aspects of software production)

= P4 phic tap (complexity)
o 1a mét thudc tinh clia phan mém
- tAc dong trén tién trinh phan mém va ca cong tac quan ly tién trinh
- ¢6 thé biéu dién bang toan hoc va vat ly
= anh hudng dén cong tac bao tri
= Su thich ng (conformity)
= phan mém phai thich ing dudc véi cac thiét bi sdn cd (khéng phai cac
thiét bi dap ing phan mém)
- thich (ing t6t vGi phan cldng phuc vu phan mém
= D& chuyén déi (changeability)
- phan mém phai thay déi theo thuc tién
= MG réng cac chiic nang ban dau
- thay d6i phan mém dé hon thay déi vé phan ciing
- phan cling thay déi theo su phat trién clia phan mém hoac céng nghé
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= Tinh v6 hinh (invisibility)
- gidu cac cong doan phdc tap khi thuc hién phan mém
- dé dang thuyé&t minh, thuyét phuc khach hang
= dé dang giao tiép gilta cac bd phan thuc hién phan mém
- s dung cac phuong phéap, céng cu truc quan sinh dong
= Nhanh chéng tao phan mém mdi tir cac bdé phan hay cdng cu c6 san
(silver bullet)
= nhanh chéng chuyén déi chiic nang ctia san pham
- gidm thai gian ciing nhu chi phi thuc hién phan mém
st dung mé hinh chuyén déi nhanh
= Hinh thanh thuat ngir : 16i trén 1000 dong lénh tuong duong assembler
(faults per million equivalent assembler source - MEASL)

Huynh Xuén Hiép - CNPM
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2.4 Cai tién tién trinh phan mém: md hinh kha trudng
(improving the software process: capability maturity models)

= CMMs & nhdm cac chién lugc lién quan v8i nhau nham cai tién tién trinh

phan mém. Budc dé xuéat tai Vién cong nghé phan mém (software
engineering institute - SEI) [Humphrey, 1989]

= cho phan mém SW-CMM (software)

= cho quan ly nguén nhan luc P-CMM (people)

» cho céng nghé hé théng SE-CMM (system engineering)

- cho phat trién san pham tich hop IPD-CMM (integrated product

development)
» cho dat dugc san pham SA-CMM (software aquisition )

| 5. Optimizing level | Process control |
| 4. Managed level | Process measurement |
| 3. Defined level | Process definition |
| 2. Repeatable level | Basic project management |
| 1. Initial level | Ad hoc process |

Hinh 2.2 Nam mc ctia CMM
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2.5Céc tiéu chuan quoc t&
(international standards)

= CMMs la tiéu chuén khdi diém cho cac tiéu chuan vé sau
= [SO 9000
o International Standards Organization (ISO) 9000-series standards
= gém 5 chuén ap dung réng rai cho cac hoat ddng cong nghiép: thiét
k& (design), phat trién(development), san xuat(production), cai dat
(installation) va bao dudng (servicing)
2 1SO 9001 danh cho chat luong san pham [ISO 9001, 1987]
2 ap dung ISO 9001 cho phan mém : ISO 9000-3 [ISO 9000-3, 1991]
o trén 60 nudc chap thuan: My, Nhat, Canada, EU, Viét Nam,...
= SPICE
o Software Process Improvement Capability dEtermination
o do B qudc phong Anh dé xuat vao nam 1995
o tuong tu nhu SW-CMM va SO 9000
- thédng nhat 2 chuan tir 06/1997: ISO/IEC 15504 hay 15504
o trén 40 nudc chap thuan
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2.6 Gia thanh va Igi ich cua viéc cdi tién tién trinh phdn mém
(costs and benefits of ‘software process improvement-SPI’)

= Cong ty Software Engineering Division of Hughes Aircaft & Fullerton,
California da tra $500000 dé thuc hién chuyén déi tor mic 2 sang mic 3-4-
5 va tiét kiém dugc hang nam $2000000 !

Thé loai Khoang giéi han Trung binh S& diém dir liéu (data points)
S6 nam tham gia SPI 1-9 35 24
Tri gia hang nam cuta SPI cho méi SE $490 $2004 5
Hiéu suat tang hang nam 9%-67% 35% 4
Ty I& 16i phat hién sém hang nam 6%-25% 22% 3
Thdi gian rat ngan hang nam dé tham gia thi truong 15%-23% 19% 2
Thai gian rat ngdn hang nam viéc gul tré han cac bao céo 16i 10%-94% 39% 5
Gia tri kinh doanh (tiét kiém/chi phi ctia SPI) 4.0-8.8:1 5.0:1 5

Hinh 2.3 DU liéu cai ti€n phan mém SW-CMM [Herbsleb va al., 1994]

Mirc CMM S48 ludng du an  Thdi gian giam tuong ddi  L&i trén MEASL phat hién dudc trong phat trién  Hiéu suat tuong déi

1 3 1.0 - -

2 9 3.2 890 1.0
3 5 2.7 411 0.8
4 8 5.0 205 2.3
5 9 7.8 126 2.8

Hinh 2.4 Két qua cla 34 du an GED clia Motorola (Government Electronics Division-GED)
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CAC MO HINH
3 CHU TRINH SONG CUA PHAN MEM
(SOFTWARE LIFE-CYCLE MODELYS)

No6i dung:

M6 hinh xay dung va hiéu chinh
M6 hinh thac nuéGc

Mo hinh dinh khung nhanh

M6 hinh tang trudng

M6 hinh d6ng bd va én dinh

Mé hinh xo&n 6¢

Cac md hinh hudng doi tuong
So sanh cac mé hinh

Huynh Xuan Hiép - CNPM 23




3.1 M6 hinh xay dung va hiéu chinh
(build-and-fix model)

= Khong c6 dac ta hay thiét ké

= Chi don gian la lam di lam lai cho dén khi nao dap Uing dudc yéu cau cua
khach hang

= Thudng st dung trong cac bai tap lap trinh t&r 100 dén 200 dong ma lénh

| Xay dung phién ban dau tién |

~| Cap nhat cho dén khi khach hang chap thuan F_

| Pua vao st dung |

— Phét trién !
.............. ~ B0 tri | Két thic hoat dong |

Hinh 3.1 M6 hinh xay dung va hiéu chinh
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3.2Mo hinh thac nuéc
(waterfall model)

Giai doan phan tich cac yéu cau

Tham tra

A

Femmmmm e e e =
[

i

Th&m tra: verify
Kiém th(r : test

—— Phat trién

Giai doan dac ta

Tham tra

wquJ;IJJJJJ_’I‘JJmJ;I\‘_IJJJJJ:I
--- Thay dbéi cac yéu cau <----------

Tham tra

Huynh Xuan Hiép - CNPM

Giai doan thiét ké

Tham tra

A

}

Giai doan cai @&t Je-------ooooeeoos

Kiém thir

A

l

Giai doan tich hap

Kiém thir

!

| Pua vao hoatdong |

| K&t thic hoat ddng |

Hinh 3.2 M6 hinh thac nuGc
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= Do Royce dé xuat [Royce, 1970]
= Cac 16i 8 mét s6 giai doan trudc dudc phan hdi bdi cac giai doan sau
= MOi giai doan chi dugc xem Ia hoan thanh sau khi da cé day du tai liéu cho
giai doan dé va dudc nhém SQA chép thuan
= Cac budc tién hanh chinh:
. cac yéu cau dudc xac dinh va kiém ching bdi khach hang va nhém
SQA
cac dac ta dudc kiém ching bdi nhém SQA va gui cho khach hang
lap SPMP va bang thdi gian lam viéc chi tiét
giai doan thiét ké bat dau sau khi khach hang déng y vé gia thanh va
thai gian thuc hién; thuc hién cai dat va tich hop
= khach hang cho hoat déng th{; chdp nhan san pham
= chuyén sang giai doan bao tri
= Uu diém: ky luat cao; quy dinh t6t vé tai liéu cho méi giai doan; kiém chiing
can than bdi nhém SQA; dudc ng dung rdng rai
= Khuyét diém:
2 qua nhiéu kiém thd, tham tra va tai liéu
- huéng tai liéu: khé hinh dung va khé hiéu déi véi khach hang

O

O

O
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3.3M6 hinh dinh khung nhanh
(rapid prototyping model)

Dinh khung nhanh

Femmmmm—— -
[

WMJ#JJJJ;IJJJJJ_’I‘J_IJ_IJJ:‘_IJJJJJ:I
------ . _Thay doi cac yéu cau  @----------;

—— Phat trién

Huynh Xuan Hiép - CNPM

Tham tra , Tham tra
A |
| i
Giai doan dac ta - oo e eeeeiieoes
Tham tra
A l
Giai doan thiét ké I
Tham tra |
A l
Giai doan cai dat k- .
Kiém thit |
A l
Giai doan tich hap :
Kiém thir |
| i

| Pua vao hoat dong

| K&t thic hoat ddng

Hinh 3.3 M6 hinh dinh khung nhanh
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= La md hinh hoat déng cb chiic nang tuong duong véi mét tap hop con
(subset) clia s&n pham
VD: Né&u chific nang san pham dich 13 tra tién tai khoan, nhan tién tu tai
khodn va x&p hang vao kho thi viéc dinh khung nhanh c6 thé bao gém cac
coéng viéc clia sdn pham nhu: man hinh nhap liéu, in cac bao cao nhung
khéng c6 cac cdng viéc nhu cap nhat tap tin hay bat cac 16i xuat hién.

= Cac budc thuc hién chinh:

o bubc dau tién I1a dinh khung nhanh mé hinh,tao diéu kién cho khach
hang va ngudi si dung tuong lai tuong tac v6i mo hinh va th
nghiém

- chuyén sang giai doan dac ta sau khi khach hang da chap thuan
rang cac yéu cau can thiét da cé trong qua trinh dinh khung nhanh

= Yéu cau clia m6 hinh Ia thuc hién cang nhanh cang tét dé tang téc dd cla
ti€n trinh phat trién phan mém
“»Tich hop hai mo6 hinh thac nuéc va dinh khung nhanh

o xem viéc dinh khung nhanh la dau vao ctia mé hinh thac nuéc

2 ¢c6 thé xay ra mot s6 hiéu Ung 1€ va cb thé c6 rui ro (risk) xuat hién
do s dung nhiéu mé hinh (sé lugng & day 1a 2)
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3.4Md hinh ting trudng

(incremental model)

Giai doan phan tich cac yéu cau

Tham tra
Giai doan dac ta
Tham tra
Giai doan thiét ké kién tric
Tham tra
Thuc hién cac budc sau: S
hoan thién thiét k& chi tiét, cai dat, tich hop,
kiém th{r, phan phéi d&n khach hang j
L [ Puavaohoatdong |
—>  Phat trién !
> Bao tri | K&t thic hoat déng |

3 Hinh 3.4 M6 hinh tang trudng
= Chudi cac budc thiét k&,cai dat,tich hop va kiém th{t dudc thuc hién lién tuc
(tang). SU dung trong mét sé du an vé phong thi khéng gian [Wong, 1984]
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Buéc xay dung 1:

Pac ta

Cai datva
tich hop

Giao cho
khach hang

oA

M Thistké  |»

Buéc xay dung 2:

Nhom dac ta

g .2 e L& Cai dat va Giao cho
Dacta > Thietke 1 tich hop khach hang
. A"\.\'\\!\A
. a ) o .2 v~ || Caidatva Giao cho
Budc xay dung 3: Dac ta > Thlefc ké ™ tich hap g khach hang
\\\* ,\\.\\\-*\
. n ) o .2 e 1 g Cai dat va Giao cho
Nhom thiét k& Bubcxaydyngn:|  Dacta i Thietke tichhop || khach hang

Nhom cai dat/tich hop
Hinh 3.5 M6 hinh tang trudng nhiéu rdi ro

= Giao san pham cho khach hang sau méi budc xay dung. M6i buéc xay

dung tuong duong vGi mot tap con cac yéu cau cda khach hang.

= M6t san pham dién hinh thudng bao gdm khodng 10-50 budc xay dung
= Gidm kho chiu cho khach hang khi phai thay d6i mét sdn pham hoan chinh
= Chu y viéc pha bod cac cau tric clia budc xay dung truée do !

Huynh Xuan Hiép - CNPM
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3.5Md hinh dong bd va 6n dinh

(synchronize-and-stabilize model)

= & mot dang khac clia mé hinh tang trudng [Cusamano va Selby, 1997]
= Pugc trién khai s dung tai cong ty Microsoft, Inc.
= Cac budc thuc hién:

a

a

dan dat cac phan tich yéu cau bang cach phéng van déng dao cac
khach hang tiém nang (potential customers)

rat ra tai liéu dac ta

cong viéc dudc chia thanh 3 hay 4 budc xay dung: dac diém cap thiét
nhat, dac diém cap thiét nhi,....

moi budc xay dung dudc thuc hién clng ltc bdi nhiéu nhém nhd

cudi mdi ngay cac nhém thuc hién déng bd véi nhau bang cach ghép
cac phan viéc clia nhém lai v6i nhau, kiém thir va 1an vét trén san
pham két qua

hiéu chinh céac 16i va budc xay dung chuyén sang trang thai én dinh,
sé khong c6 bat ky thay déi nao nira trén tai liéu dac ta

lap lai budc déng bo
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3.6 Md hinh xoén 6c¢
(spiral model)

Phan tich rdi ro : Phan tich rdi ro

Dinh khung nhanh fe-mmemmeeme--o-2 Thay d0i CACY&U CAU  €---------- -

Tham tra ! | Tham tra | !

‘ v v

Phan tich rdi ro

Giai doan déc ta e L T EEEEEEEEEE

Tham tra Lo

Y + E E

Phan tich rdi ro

Giai doan thiSt k§ fe-------======---ommssmmomoooooacay |

Tham tra Lo

“ ; e

Phan tich rdi ro

Giai doan cai dat _ #-----------------eq G|

Kiém thir b

f v AR

Phan tich rdi ro

Rdi ro : risk Giai doan tich hdp

Kiém thir Lo

— Phat trién v R
~~~~~~~~~~~~~~~~ > Baotri | Dua vao hoat dong
Hinh 3.6 Phién ban don gian nhat cdia mo hinh xoan éc K&t thic hoat dong
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= Y&u t6 rdi ro hau nhu ludn ton tai trong

, .2 ” 8 N Phan tich rdi ro
su phat trién cua phan mém

= Do Boehm dé xuét [Boehm,1988] Phan tich rili ro
nham giam thiéu su rdi ro trong
qua trinh phat trién Phén tich nii ro

= Pudc st dung rong rai cho
mot 16p rédng cac san pham
va gat hai nhiéu thanh cong han tich rdi ro
[Boehm, 1988] L |
Binh khung /

nhanh

yd /
Pac ta

Phan tich rdi ro

2 -/
Tham tra

Tham tra Thiét ké

Tham tra

Hinh 3.7 M6t phan cta Hinh 3.6
duoc vé lai theo dang xoan 6c¢

Tich hop
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A
. Cumulative cost

/N Evaluate alternatives,
,  Progress through steps identify, resolve risks

Determine objectives,
alternatives, constraints Risk

analysis

Risk
analysis

Risk
analysis

'Risk

. Operational
ranalysis

prototype
Commitment
Review

partition a
Concetpof 7 "TTtee-l

operation Software
requirements

Life-cycle plan

Development : Requirements
plan + validation

Integration and ;

Design validation

testplan:  and verification : Unit
Plan next phase .1 Accep- 1 gration
Implementation : tance ' test
. test |

Develop, verify next-level product

Hinh 3.8 M6 hinh xoan 6¢c day du [Boehm, 1988]. (©1988 IEEE.)
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= Piém manh

a

a

huéng rui ro (risk-driven)

cac cdng viéc luan phién va chiu cac rang budc da ho trg cho viéc tai
st dung phan mém hién cé

danh gia mirc doé rui ro

muc tiéu quan trong luén la chat lugng phan mém

giam nhe kiém th{ va nhanh chéng stfa chira nhing 16i xay ra

bao tri don gian chi la mét vong tron trong xoan 6c¢, nhu vay khéng ¢
su phan biét gitta phat trién va bao tri

= Piém yéu

a

huéng rui ro

VD: tién hanh thé nao néu c6 moét thanh phan cé do rdi ro cao ?

danh riéng cho cac phan mém noi bd cé kich thude 16n [Boehm, 1988]
vi du an c6 thé cham dt do cac danh gia vé rui ro, do dé sé rat khéng
hay khi da ky két cac hop déng, anh hudng dén uy tin cia cong ty, rac
roi vé mat luat phap

kich thuSc sdn pham anh hudng dén gia thanh viéc phan tich rdi ro
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3.7Cac mo hinh huéng doi tugng
(object-oriented life-cycle models)

= P3c tinh quan trong nhat 1a 1ap: paot Phat trién thém
2 giUa cac giai doan
= mot phan trong giai doan Bua vao hoat dong
= M6 hinh voi phun nuéc cla
[Hendreson-Sellers va Edwards, 1990] /Y X)) Giai doan cai dt va tich hop
- vong tron thé hién cac giai doan goi S8 Giai doan cai dat
lén nhau, phan thay dudc phan anh 20 Giai doan thiét k&
su goi |én trén gilra cac hoat dong huGng déi tugng
- mi tén bén trong mét giai doan thé N o
hién sy Idp lai bén trong giai doan 6 20" G'ﬁl}ggg%gihtig:;h
a vong tron bao tri nho hon tugng trung AN ‘
cho viéc giam b6t nhan luc cho cong Giai doan phan tich yéu cau
tac bao tri

Hinh 3.9 M6 hinh voi phun nuéc
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= M6t s6 mo hinh khac
o Objectory [Jacobson, Christerson va Overgaard, 1992]
» chu trinh s6ng dé quy/song song (recursice/parallel)[Berard, 1993]
- thiét k& cau trac hinh thdc khir hoi (round-trip gestalt) [Booch, 1994]

Piém manh:
o cho phép lap
. két hdp nhiéu dang song song (cac hoat déng gbi dau)
- hé tro phat trién tang trudng
biém yéu:
= nguy co cb thé xay ra do théng dich khdng dung nhiing cai can thiét
- thiéu ky luat trong cong viéc,trinh tu cong viéc clia cac thanh vién
chuyén dich hau nhu ngau nhién gilta cac giai doan
VD: dau tién Ia thiét k&€ phan mét, tiép theo la phan tich phan hai, sau
do6 la cai dat phan ba,... !
- trinh tu cai mGi trong su lién hé gilta cac thanh phan, do trinh tu lam
viéc ngau nhién dan dé&n mdéi & ché nay nhung lai ¢l tai ndi khac !
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3.8S0 sanh cac md hinhchu trinh séng
(comparaison of life-cycle models)

Mé hinh chu trinh séng

-n?
Diém manh

- n? AT
Diém yéu

M6 hinh xay dung va hiéu chinh

Tét d6i v8i cac chuong trinh ngan khong yéu cau vé
bao tri

Khéng dap Uing dudc cac chuong trinh
tuong déi I6n tré di

Mo hinh thac nuGe

Tiép can co6 ky luat
Hudéng tai liéu

San pham chuyén giao c6 thé khéng theo
nhiing gi khach hang can

Mé hinh dinh khung nhanh

Dam bao san pham dudc chuyén giao c6 dudc
nhiing gi khach hang can

Xem phéan 9

M0 hinh tang truéng

Trd lai sém t6i da bang cach dau tu ti€p tuc
D&y manh cong tac bao tri

Doi hoi kién tric mé
C6 thé thoai hoéa thanh mé hinh xay dung
va diéu chinh

M6 hinh déng b6 va én dinh

Cé duoc nhimng gi khach hang can trong tuong lai
Dam bao cac thanh phan cé thé tich hop thanh cong

Khong dudc st dung rong rai nhu tai
Microsoft

M6 hinh xodn &¢

Ké&t hop nhiéu dac diém cua tat ca cac mé hinh phia
trén

Chi c6 thé st dung cho cac san pham c6
kich thudc 16n hay cho cac t6 chiic

Céc nha phat trién phai c6 kha nang phan
tich rdi ro va giai quyét rdi ro

Cac mo6 hinh huéng doéi tugng

H6 tro viéc 14p lai bén trong cac giai doan, song
song hoéa gitra cac giai doan

C6 thé suy thoai thanh CABTAB (thuat
ng(r vé su thi€u ky luat trong coéng viéc:
trinh tu thuc hién cac céng viéc lung
tung, bua bai)

Hinh 3.10 So sanh gilta cac mé hinh chu trinh séng
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NHOM LAM VIEC

4 VA CAC CONG CU NGHE NGHIEP
(TEAMS AND THE TOOLS OF THEIR TRADE)

No6i dung:

Khai quat chung

Ti€p can vé cac nhoém lam viéc
Phan tich gia thanh va Igi nhuan
Panh gia phan mém

Cac cong cu CASE

Cac phién ban phan mém
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4.1 Khai quat chung

(overview)

= Du an phan mém chi c6 thé thanh céng véi:
- thanh thao, hiéu biét vé cong nghé& phan mém
. dao tao tét vé cong nghé phan mém
= Ngoai con ngudi t6t, cdc nhém lam viéc ciing phéi duoc t6 chiic nham lam
cho cac thanh vién lam viéc hiéu qua va két hop chat ché véi nhau
= Cong nghé phan mém céan hai dang cong cu:
- phan tich, dung trong phat trién phan mém. VD: cdng cu phan tich
gia thanh, Igi nhuén; céng cu phan tich min dan
o phan mém, cac san pham trg gitip cac nhém céng nghé phan mém
trong phat trién va bao tri phan mém. Thudng goi 1a cac cdng cu
CASE (computer-adied software engineering tools - CASE tools)
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4.2To chitc nhém lam viéc
(team organization)

= C4c san pham tuong déi I6n tré di phai do nhiing ngudi chuyén nghiép
thuc hién va nhiing ngudi nay dudc t6 chirc thanh nhém 1am viéc (team)

= VV4n dé dat ra: sdn pham néu do 1 ngudi thuc hién sé hoan thanh trong 1
nam, 4 ngudi thuc hién sé hoan thanh trong 3 thang ?

= Luat Brooks [Brooks, 1975]: |n| :
thém nhan luc cho mét du an
phan mém dang thuc hién sé lam
cham tién dé thuc hién cla nb.

= C4c giai doan déu c6 nhéom lam
viéc riéng nhung vai tro d&c biét #
thudc vé nhom cai dat (moi Nguoi  Kinh 4.1 Cac kénh giao tigp khi them mot
lam viéc trén mot mé-dun riéng) ngudi mai (nét ddt)
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4.3Tiép can nhém lam viéc dan chu
(democratic team approach)

Pugc mé ta dau tién bGi Weinberg [Weinberg, 1971]
Khai niém ca ban |a /ap trinh ban ngéa (egoless programming)

- lap trinh vién gan bo cao v6i ma Iénh cla ho

» cac mo-dun nhu 1a su maG réng ctia chinh ban than

= khoé phat hién 10i
Huéng giai quyét:

a CAu trdc lai moi trudng xa hoi theo cac gia tri clia lap trinh vién

- khuyén khich cac thanh vién khac trong nhém tim kiém 16i trong céc

ma lénh clla minh— thé hién tinh than tap thé cao

Nhom lam viéc dan chd (democratic team): < 10 Iap trinh vién ban nga
Uu diém: thai do tich cuc dé phat hién 16i, cdm thdy hanh phuc trong nhém
Khuyét diém: kh6 chap nhan ti phia cac nha quan ly, cac lap trinh vién lau
nam sé& cam thay khé chiu (nhat 1a khi dudc cac 1ap trinh vién tré tudi gitp
ohat hién 18i 1)
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4.4Tiép can vé trudng nhém 1ap trinh ¢o dién
(classical chief programmer team approach)

Thu ky lap trinh |

Trudng nhém | | Lap trinh vién #
l&p trinh hé tro

Lap trinh vién Lap trinh vién Lap triph v?ién * / \
Hinh 4.3 Ca&u tric vé trudng nhém 18p trinh co dién \ 7
= Chinh thiic héa bdi Mills [Backer, 1972] \
= Cac thanh vién trong nhém: ’ﬁ‘ -
o trudng nhém (chief), quan ly tot, gidi 18P Winh 4.2 Cac kenh giao tiép
trinh, x ly cac coéng viéc kh6 khan khac
- lap trinh vién hé tro (back-up programmer), san sang thay thé trudng
nhém quan xuyén cac cong viéc khi can
o thu Ky lap trinh (secretary), bao tri thu vién, tai liéu, danh sach ma
nguén, di liéu kiém thl, JCL (job control language)
a l1ap trinh vién (programmer)
= Trg gilp cGia cac chuyén gia luat, tai chinh,...trong cac van dé lién quan

Huynh Xuan Hiép - CNPM Uk




4.5Mot s cau truc nhém lap trinh hién dai
(structures of modern programming team)

= Khoé tim dugc trudng nhém cé kha nang tuyét vdi nhu cau trdc c6 dién

= Tach trudng nhém thanh 2 ca nhan
o lanh dao (leader)
2 quan ly (manager)

|
A 4

Lanh dao nhém |

Lap trinh vién Lap trinh vién

Quan ly k¥ thuat
---------- Quan ly khéng ky thuat

Hinh 4.4 CA&u tric nhém lap trinh hién dai

Huynh Xuan Hiép - CNPM
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Lanh dao du an

I

| Lanh dao nhém

-

HN

| Lanh dao nhém |

/

o

\

| Lanh dao nhém |

e

N

Lap trinh
vién

A
Lap trinh
vién

Lap trinh
vién

Lap trinh
vién

Lap trinh
vién

Lap trinh
vién

Lap trinh
vién

Lap trinh
vién

— Quan ly ky thuat
Hinh 4.5 C4&u tric t6 chldc quan ly ky thuat cho cac du an 16n

—

| Lanh dao nhém

e
«

Lanh dao du an

|

d

v

\

: > Lanh dao nhém >

» Lanh dao nhém |

l

.

Vvién

Lap trinh Y

Lap trinh -

vién

Lap trinh
vién

>

Lap trinh
vién

[

Lap trinh
vién

nd

Lap trinh -

vién

Lap trinh |

vién

Lap trinh
vién

'\/’

— Quan ly ky thuat
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4.6 Cac nhom lam viéc dang dong bd hoa va on dinh
(synchronize-and-stabilize teams)

Do Microsoft sir dung [Cusamano va Selby, 1997]
VD: Windows95 c6: > 11 triéu LOCs, > 200 13p trinh va kiém th{t vién
Cl moi 3-4 bubc xay dung dudc thuc hién song song béi nhiéu nhém nhd
T6 chiic clia mét nhém nho:

= 1 quan ly chuang trinh

» 3-8 nha phat trién

- 3-8 kiém th{ vién (tuong (ing 1-1 v6i s6 luong nha phat trién)
Cong viéc ctia moét nhém nho:

» dudc cung cép tai liéu dac ta cho toan bo cong viéc clia nhém

= mOi thanh vién trong nhém dudc tu do thiét ké va cai dat phan lam

viéc clia minh

Uu diém: c4c lap trinh vién ludn sang tao va déi maéi, huéng cing muc dich
Khuyét diém: phai ton trong triét dé thdi gian dua ma nguén vao co sé di
liéu clia san pham dé déng bod hoa

Huynh Xuan Hiép - CNPM U1




4.7 So sanh cac ti€p can to chirc nhém lam viéc
(comparison of approaches to team organization)

A” r, r . - A
To chic nhom lam viéc

- n?
biém manh

- n? A
Diéem yéu

Cac nhém dan ch

Chat lugng ma lénh cao vi thai do
tich cuc do tim 16i

P3c biét tét v6i nhimng van dé
phlc tap

Khoéng thé ganh vac thém céng
Viéc

Trudng nhém 1ap trinh ¢6 dién

Thanh céng chinh trong du an bao
NewYork Times

Khong thuc té

Trudng nhém 1ap trinh c6 bo
sung

Nhi€éu thanh cong

Khéng c6 nhung thanh céng so
sanh duoc véi du an
NewYork Times

Nhém |ap trinh hién dai

Quan ly nhém/lanh dao nhom xoéa
di su can thiét cda trudng nhém
l&p trinh

Co gian dudc

H6 trg phi tap trung khi can

Khé khan sé nay sinh néu
khéng c6 su phac hoa rd rang
trach nhiém gira quan ly va
lanh dao nhém
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4.8Lam min dan
(stepwise refinement)

Pinh nghia: tri hoan cac quyét dinh chi tiét cang lau cang t6t nham cé thé
tap trung vao nhiing van dé trong tam nhat

Luat Miller [Miller, 1956], con ngudi chi c6 thé tap trung cuing mot lic t6i da
la 2-7 mic théng tin (quanta of information)

Thuat nglt lam min dan dugc Wirth gidi thiéu dau tién [Wirth, 1971]

Xét vi du sau:
Bai toan: Thiét k&€ mot s&n pham day cac cap nhat tap tin véi dir liéu gdm cb tén, dia chi khach thué bao
cla mot t& bao thang, Tudi tré chi nhét.
- ¢6 3 dang giao dich: thém, stra d6i va xéa véi cac ma tuong iing 1-2-3.
- céc giao dich dugc sap xép theo th( tu tir dién cda tén thué bao; néu cé nhiéu giao dich trén cling
mot tén thué bao, cac giao dich sé& dudc thuc hién theo thit tu sau: thém, slra déi va xoa.
Hai tap tin dau vao:
- ch(ra dir liéu vé céac thué bao
- chira cac giao dich
Ba tap tin d4u ra:
- ch(ra dir liéu méi vé cac thué bao
- bao céo vé cac ngoai lé (exception)
- t6ng két va thong bao két thic cong viéc
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_‘3
Kiéu

giao dich Tén Dia chi
3 Binh
1 Hing  18/09 dudng 30/4, Tp.Can Tho
2 Sanh 67 dudng Tran Hung Pao, TP.HCM
3 Sanh
1 Toan 88 dudng Dai C6 Viét, Hanoi

Hinh 4.8 Cac mau tin giao dich

| Cap nhat tap tin di liéu |

:

v

| Dauvao| |

XU ly | | Paura |

Hinh 4.10 Budc thiét k€ min th&r nhat

Tap tin giao dich

Tap tin dir liéu cu

3 Binh Anh
1 Hung Binh
2 Sanh Khoa
3 Sanh Sanh
1 Viét Toan
Tung

Tap tin du
liéu cl

Cap nhat tap

tin dU liéu

/

Tap tin giao dich

Tap tin du
liu moi

Bao céo
ngoai lé

Téng két va
théng bao
két thuc

Hinh 4.9 Chudi cac cap nhat tap tin dit liéu

Tap tin dir liéu méi

Anh

Hung

Khoa

Toan

Tung

Béo cao ngoai lé

Toan

Hinh 4.11 Cac tap tin giao dich, du liéu ci, du liéu méi va bao cao ngoai lé
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Cap nhat tap tin du liéu

<----

Pau vao

SUADOIl

Kiém th(r

kiéu giao

dich

So sanh:

khoéa clla mau tin giao dich,
khéa clia mau tin dif liéu

Ghi vao tap tin dir

Thuc
hién
stra déi

Thuc
hién x6a

Kiém thir
kiéu giao
dich

o

Huynh Xuan Hiép - CNPM
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Cap nhat tap tin dir liéu

|

DPoc méu tin tir tap tin
dir liéu cd, doc mau tin
clia tap tin giao dich

Kiém thr
kiéu giao
dich

THEM SUADOI l XOA

Ghi
Lai tap tin dU
liéu m&i

}

Doc tap tin
giao dich
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Ghi théng bao

két thic cong viéc

So sanh:

khéa clia mau tin dif liéu

Ghi mAu tin 1én tap
tin dU liéu méi

|

khoéa clla mau tin giao dich,

SUADOI

Kiém thir
kiéu giao
dich

Doc mau tin tur tap
tin A liéu ci

Ghi
tap tin du
liéu maéi

Loi

Hinh 4.13 Lam min dan lan th( ba

Doc tap tin
giao dich
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4.9 Phan tich gia thanh va Igi nhuan
(cost-benefit analysis)

= UGc tinh gia thanh va Igi nhuan trong tuong lai
= M6t s6 van dé quan tam:
- su thay doi tri gia cla tién [Yourdon, 1989]
- gia thanh phan ciing, phan mém
- tién thué chuyén gia cong nghé phan mém
- tinh gié tri s&n pham nhu thé ndo ?

= M6t s6 hudng giai phap:
- tinh theo ménh gia clia dong tién manh
- st dung chién ludc thich hop dé danh gia

O ..
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410 Danh gid phan mém

(software metrics)

Con goi la do (mesurement) phan mém
Ti€n trinh danh gia (process metrics), qua trinh ti€n hanh do phan mém
Panh gia san pham (product metrics)
Nén danh gia theo tung giai doan
C6 nhiéu phuong phap danh gia, nhin chung ¢ 5 yéu té cd ban sau:
2 kich thuéc (size) [LOC,...]
gia thanh (cost) [don vi tién té]
thaoi gian thuc hién (duration) [thang]
nhan luc (effort) [ngudi-thang]
chat luong (quality) [s6 luong 16i phat hién dugdc]

O

O O O
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4.11 Phan loai cong cu CASE
(taxonomy of CASE)

Pon gian nhat 1a céng cu phan mém (software tool), tra gitip mot mat nao
do6 trong san xuat phan mém
= upperCASE hay front-end: trg gilip trong cac giai doan dau tién nhu phéan
tich yéu cau, dac ta va thiét ké
= JowerCASE hay back-end : trg gitp trong cac giai doan cudi nhu cai dat,
tich hop va bao tri
= Workbench : ¢dng cu thé hién bang dé hoa véi tu dién di liéu, kiém chiing
tinh ch&c chan, sinh bao céo, sinh man hinh cho céac giai doan dac ta va
thiét ké. VD: PowerBuilder, Software through Pictures, System Architect,...
= ho tro 1 hodc 2 hoat ddng (ativities)
= hoat déng bao gébm nhiéu cong viéc (task). VD: hoat ddng ma hoa
c6 cac cdng viéc: viét, ndi két, kiém th va do 16i
= ho trg dinh khung nhanh
M@éi trudng (CASE environment): ho tro day di hodc mét phan 16n tién
trinh phan mém [Fuggetta, 1993]
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T dién di liéu (data dictionary): danh sach cac dinh nghia dir liéu c6 trong
san pham
- kiém chiing tinh chic chan (consistency checker): phan anh cac
muc trong dac ta véi thiét k&, trong thiét ké véi cai dat, ...
o Sinh bao cao (report generator): tao cac ma Iénh cho cac bao cao
o sinh man hinh (screen generator): tao ma Iénh cho cac man hinh
<Diéu khién c4u hinh (configuration control)
VD: khi g&p 16i, xac dinh chinh xac phién ban nao cla san pham bi 16i

Phan tich yéu cau Phan tich yéu cau Phan tich yéu cau
Dac ta Dac ta Dac ta
Thiét ké Thiét ké Thiét ké
Cai dat Cai dat Cai dat
Tich hop Tich hop Tich hop
Bao tri Bao tri Bao tri
(a) Céng cu (b) Workbench (c) Méi trudng

Hinh 4.14 Gidi thiéu céng cu, workbench va méi trudng
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412 Céc phién ban phan mém
(software versions)

= M6t phién ban méi clia phan mém sé ra ddi moi khi bao tri sdn pham !
= Phién ban da sira chira (revisions): la phién ban méi (new version) sau khi
da duoc hiéu chinh mét 16i. Goi phién ban da sira chita truéc Ia n thi phién
ban da sra chira sau sé |a n+1
= Phién ban khac nhau (variations)
» hai trinh diéu khién may in: in kim, in lade,...
- san pham dugc cai dat trén hai hé diéu hanh hay hai loai phan cling
khac nhau,...

(a) (b)
Hinh 4.16 Cac dang phién ban khac nhau (a) revisions (b) variations

Huynh Xuan Hiép - CNPM a6




o

KIEM THU

(TESTING)
Noi dung:
» Khai quat chung
= VVan dé chéat luong
= Kiém thdr khéng dua trén thuc thi
= Kiém th(r dua trén thuc thi
= M6t s6 dang kiém th(t khac
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5.1 Khai quat chung

(overview)

[IEEE 610.12, 1990]
o 16i (fault) : thi€u sét vé mat ki thuat (bug)
= hoéng héc (failure): hdng hoc clia san pham bat nguén tu 16i
L&i (error): tao ra bdi ngudi 1ap trinh
Tham tra (verification)
Cbong nhan hgp |é (validation)
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5.2Van dé chat luong

(quality issue)

= Chat ludng (quality): san pham dap Gng chinh xac dic ta cta né
= Pam bao chéat lugng phan mém (software quality assurance-SQA)
o thanh [4p nhém SQA
- nhém SQA dam bao san pham hoat ddng dung chiic nang va kiém
tra moi khi cac nha phat trién hoan thanh mét giai doan nao dé
o nhém SQA dam bao chat luong cua tién trinh phan mém
= Poc 1ap vé quan ly (managerial independance): nhém SQA va nhém phat
trién phai dudc quan ly déc lap v6i nhau, khéng can thiép vao cong viéc
clia nhau
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5.3 Kiém thir khong dua trén thuec thi

(nonexecution-based testing)

5.3.1 walkthroughs
= Nhom walkthrough khoang 4-6 ngudi
a2 ¢6 it nhat mot dai dién thudc nhém dac ta
nha quan ly chiu tradch nhiém vé nhém dac ta
mot dai dién khach hang
mot dai dién clia nhom thuc hién giai doan ké tiép [Daun, 1984]
mot dai dién cla nhém SQA, lam truéng nhoém walkthrough
= Nén chon nhing ngudi gia dan kinh nghiém ky thuat [New, 1992]
= Quan ly nhém walkthrough, c6 2 cach thuc hién:

o hudng theo thanh vién: méi thanh vién trong nhém dua ra danh séch
chat van c6 cac muc khong ro rang hoac khong chinh xac theo quan
diém ctia minh, dai dién nhém dac ta giai trinh.

o hudng theo tai liéu: ngudi c6 trach nhiém vé tai liéu gidi trinh tiing
phan trong tai liéu cho nhém dua ra y kién. [IEEE 1028, 1988]

a
a
a
a
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5.3.2 Thanh tra (inspection)
= Thanh lap nhém thanh tra
= khodng 4 ngudi: nhém truéng(moderator), ngudi thiét ké(designer),
ngudi cai dat(implementer) va ngudi kiém thir (tester) thudc nhém

SQA

. khoang 3-6 ngudi [IEEE 1028, 1986]: mot s6 vai tro dac biét nhu nhém
truéng(moderator), ngudi dan dat nhém phan thiét ké (reader), ngudi
viét bao céo 16i (recorder)

= Thanh tra v6i nhém thanh tra, do Fagan dé xuat [Fagan, 1976] nham kiém
thir cac thiét k&€ va ma 1énh, gbm 5 budc:

o budc 1: xem xét khai quat (overview), cac tai liéu sé duoc thanh tra
nhu dac ta, thiét k&€, ma lénh, ké hoach; dudc dua ra bdi chinh ngudi
viét tai liéu do; tat ca cac thanh vién trong nhém sé nhan day du cac
tai liéu

- buéc 2: chuén bi (preparation), cac thanh vién tim hiéu cac tai liéu
mot cach chi tiét; danh sach cac 16i trong cac 1an thanh tra gan nhat
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o budc 3: thanh tra (inspection), mét thanh vién duyét qua tat ca cac
muc va cac nhanh trong tai liéu; phat hién céac 16i; 1anh dao nhém
thanh tra viét bao cao vé 10i

2 budc 4: lam lai (rework), cac ca nhan phu trach cac tai liéu sé sia
cac 16i dugc mé ta trong bao cao vé 16i § budc 3

2 budc 5: tiép tuc (follow-up), nhdém trudng dam béo rang toan bd cac
tai liéu da duoc diéu chinh; gidi thiéu 16i. [Fagan, 1986]

= Thiét 1ap danh sach cac 16i tiém tang

5.3.3 Diém manh va diém yéu (strengths and weaknesses of reviews)
= Diém manh
2 rat hiéu qua trong viéc tim kiém 16i
o 16i dudc phat hién sém do d6 sé& gidm chi phi bao tri
= Diém yéu
2 khong hiéu qua déi véi phan mém 16n, tri khi né dudc chia thanh
nho hon va tuong doi doc lap
o phai xem xét cac tai liéu lién quan cla phién ban hién hanh, sé
khong tot néu nhu tai liéu khdng dudc cap nhéat day did va chinh xac
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5.4Danh gia cong tac thanh tra

(metrics for inspections)

= Phuong phap tinh mat d6 16i (fault density)
2 806 16i trén mét trang déc ta hay thiét ké
2 s0 10i trén 1000LOC

= Phuong phap tinh ty 1& phat hién 16i (fault detection rate)
2 86 luong 16i quan trong/khdng quan trong trén mét gic

= Phuong phap tinh hiéu suat do tim 16i (fault detection efficiency)
2 80 luong 16i quan trong/khéng quan trong trén ngudgi-gic
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5.5Kiém thir dua trén thuec thi
(execution-based testing)

= Pinh nghia clia Goodenough [Goodenough, 1979]: la tién trinh suy xét dua

vao cach thiic x& ly clia san pham trén cd sé thuc thi sdn pham trong mot
moi trudng da biét véi cac dau vao chon loc.
= Hé mo phong (simulator): 1a mét mé hinh hoat déng clia méi trudng san

pham

= M6t s6 khai niém

Qa

a
a
a
a

tién ich (utility)

do tin cay (reliability)

su manh mé (robustness)

hiéu suat (performance)

su dung dan (correctness): mot san pham dudc xem la ding néu

nhu n6 dap (ng dudc nhiing dac ta dau ra cta nd, doc lap véi tai
nguyén may tinh va van hanh dudi nhimng diéu kién cho phép
[Goodenough, 1979]
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Déc té déu vao: p: mang n s6 nguyén, n>0
Pac ta dau ra: g: mang n s6 nguyén véi q[0] < q[1] <...< q[n-1]

Hinh 5.1 D3c ta dung cho sap xép

void trickSort (int pl], int gll)
{
int 1;
for (i= 0; 1 < n; 1++) gli] = 0;

Hinh 5.2 Phuong thdc trickSort dap (ing dac ta Hinh 5.1

Pd&c ta dau vao: p: mang n s6 nguyén, n>0
g: mang n s6 nguyén véi q[0] < q[1] <...< q[n-1]

Déc ta dau ra:
C4c phan t trong mang q la hoan vi cla cac
phén t trong mang p vGi gia tri khéng thay déi

Hinh 5.3 Dac t& dung cho sap xép
65
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5.6 Mot so dang kiém thir khac

(other types of testing software)

= Kiém th& phan mém phan tan (testing distributed software)
o trén nhiéu phan khac nhau ctia phan clng
o trén mang
- trao déi bang cac théng bao
- st dung cac céng cu dac biét dé xac dinh 16i, 1an vét [Wahl va Schach,
1988]
» s dung tap tin lich st (historical file)
= Kiém th& phan mém thdi gian thuc (testing real-time software)
» phu thudc vao thdi diém xuat hién dau vao va tha tu clia né
- kho khan khi (ing dung céc trudng hop kiém th( (test cases)
= ¢ 5 dang ti€p can: phan tich cau trac, chiing minh tinh ding dan,
kiém th(t theo hé théng, kiém thir théng k& va mé phdng [Quirk, 1985]
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6

GIOI THIEU VE DOl TUONG
(INTRODUCTION TO OBJECTYS)

Noi dung:

Gidi thiéu vé mo-dun
Po6 gan két

NGi két

Bao gbi du liéu

Kiéu dif liéu triru tuong
Théng tin an

Péi tuong
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6.1 GiGi thiéu vé mo-dun
(what is a module ?)

= Pinh nghia clia [Stevens, Myers, va Constantine, 1974] vé mo-dun:
- tap hop clia mét hay nhiéu cau 1énh ké ti€p nhau dugc dat tén,
- cac phan khac trong chuong trinh c6 thé kich hoat véi tén dugc dat,
. ¢6 tap hop cac tén bién riéng biét.
= M&-dun l1a mot khéi don cac ma Iénh co6 thé kich hoat gidng nhu tha tuc,
ham hay phuong thic

Chip 1 Chip 2

l A 4 v \ 4

Registers ALU Registers ALU

v \ 4

Shifter Shifter Chip 3
Hinh 6.1 Thiét ké clla may vi tinh  Hinh 6.2 May vi tinh Hinh 6.1 ché tao véi 3 chip
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6.2D0 gan két

(cohesion)

= La mic d6 tuong tac bén trong mot mo-dun
= Myers dinh nghia 7 thé loai (m(ic) gan két [Myers, 1978b]

7. I Gan két chiic nang

Gan két thong tin

Gan két truyén théng

Gan két thd tuc

Gan két thai gian

Gan két luan ly

Gan két trung khdp X&u
Hinh 6.3 Céac muc gén két

Tot

SN kRO

= Gan két triing khdp (coincidental cohesion): md-dun thuc hién nhiéu hanh
dong khoéng lién quan dén nhau

VVD: mo-dun véi tén nhu in dong tiép theo, d3o nguoc chudi ky tu tham
s& thu hai, thém 7 cho tham s& thut 5, d6i tham s6 thu tu thanh s8 thuc
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Gan két luan ly (logical cohesion): mo-dun thuc hién chudi cac hanh déng
cé lién quan vGi nhau, mét trong s6 d6 dudc chon bdi mé-dun goi dén
VD: mé-dun thuc hién viéc thém, xéa, cap nhat cac mau tin trén tap tin
Gan két thoi gian (temporal cohesion): mé-dun thuc hién chubi cac hanh
dong lién quan v4&i nhau theo thai gian

VD: mo-dun vGi tén nhu mé tap tin cii, tao tdp tin méi, md tdp tin
giao dich, in tép tin giao dich, khdéi tao bang kinh doanh khu vuc,
doc mau tin gilao dich dau tién,doc mau tin dau tién trong tadp tin ci

Gan két thi tuc (procedural cohesion): md-dun thuc hién chudi cac hanh
déng lién quan véi nhau theo cac budc dung trinh tu phat trién sdn pham
VD: mo6-dun vGi tén nhu doc s& hiéu bé phan tu tép tin co sd d liéu
va clp nhat, sta chita méu tin trén tdp tin bdo tri

Gan két truyén théng (communcational cohesion): mé-dun thuc hién chuodi
cac hanh doéng lién quan v6i nhau theo cac budc dung trinh tu phat trién
san pham va néu nhu moi hanh déng déu dugc thuc hién trén dir liéu
gidng nhau

VD: m6-dun v6i tén nhu cap nhat méu tin trong co s& dt liéu va ghi

vao sb hOéCtﬂkﬁltoén quy dao va guil ra mdy in
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= Gan két thdng tin (information cohesion): mo-dun thuc hién mot sé luong
cac hanh déng, moi hanh déng cé dau vao riéng, ma Iénh ddc lap va thuc
hién trén dir liéu gidng nhau
VD:

| Pinh nghia bang kinh doanh khu vuc |

Vao ——— > | Khdi tao bang kinh doanh khu vuc
.......... +—— Thoat
Vao —— > | Cap nhat bang kinh doanh khu vuc

— Thoat

Vao —— | In bang kinh doanh khu vuc

—> Thoéat

Hinh 6.4 Mo6-dun gan két vé thong tin

= Chuc nang: mo-dun thuc hién mét hanh dong hoac nhan 1ay mot két qua
VD: m6-dun vGi tén nhu 18y nhiét @8 10; tinh todn quy dao cta dién
t; ghi lén dia mém; tinh todn tién hoa héng
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< Vi du vé cac dang gan két

trung khép

khdi tao téng
s6 va md cac
tap tin

Hinh 6.5 Biéu dién dang gan két clia tting mo-dun

chiic nang

tinh toan nhiét dé trung binh
hang ngay tai nhiéu dia diém
khac nhau

chiic nang / \

trung khép

déng cac tap
tin va in nhiét
dd trung binh

chic nang
tao mau tin luu trr mau tin
nhiét dé6 mai nhiét dé
chlic nang chlic nang
doc thai gian luu trr mau tin
va nhiét do tai cho tung dia
dia diém diém
luan ly
chon loc thai

gian hoac cac
trudng nhiét
do
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6.3Noi két
(coupling)

= La mic do6 tuong tac gilra hai moé-dun, rat quan trong trong danh gia
= Cac muc db noi két

No6i két dir liéu Tot

NoOi két nhan hiéu

N&i két diéu khién

N&i két chung

No6i két ndu dung Xau
Hinh 6.6 Cac muc do ndi két

~NwhrO

= N6i két ndi dung(content coupling): hai mo-dun dudc goi la ndi két vé noi
dung néu nhu ching cé thé tham khao ruc ti€p ndi dung cdia nhau
VD: mo-dun p tham khao dir liéu cuc bd clia mo-dun g, hoac mo-dun p
thay d&i mét cau I1énh cdia mé-dun q.
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= NG6i két chung (common coupling): hai mo-dun dudc goi la ndi két chung
néu ca hai truy xuat dén cac dir liéu toan cuc gidng nhau
VD:

mb

=~ ]

| bién toan cuc |

Hinh 6.7 Noi két chung
= NOiI két diéu khién (control coupling): hai moé-dun dudc goi la néi két diéu
khién néu mé-dun nay cé thé gli phan t& diéu khién dén mo-dun kia (c6
thé diéu khién 1an nhau)

= N6i két nhan hiéu (stamp coupling): hai mé-dun dugdc goi la ndi két nhan
hiéu néu nhu tham s6 dudc gui di la moét cau tric dir liéu va moé-dun dudc
goi chi thao tac trén mot vai thanh phan cda cau tric dir liéu doé

= NOi két dit liéu (data coupling): hai mo-dun dudc goi la ndi két dir liéu néu
nhu tat ca cac tham sé déu la cac muc dir liéu thuan nhat (homogeneous
data items)
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= Vi du vé ndi két

Hinh 6.8 So do6 cac md-dun ndi két

K

n
[
~
=
o
> ]
Q
o
.m>
o
>
>
-
-

ovcn-hoom—\g

xuat

nhap
p,t va u truy xuéat ki€u may bay
cung mot co sé dir -
ma ham
s phan
s& phan

cd trang thai

danh sach cac phan ctia may bay
danh sach cac phan ctia may bay
phan ché tao

tén phan

Hinh 6.9 M0 ta giao dién Hinh 6.6

r S t u
p . - Du liéu hoac
Du liéu Nhan hiéu Chung Chung
a Diu khign { SIS hodC . -
r ' D liéu -
s - DU liéu
t Chung

Hinh 6.10 N&i két gilra cac cap mo-dun
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6.4Bao goi du liéu

(data encapsulation)

= La mét dang cla triiu tuong hda
m_encapsulation

\ Definition of job_queue

initialize_job_queue()

Hinh 6.11 Thiét ké job_queue trong moét
phan hé diéu hanh st dung bao goéi dir liéu
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6.5Kiéu dir lidu triru tudng
(abstract data types)

= Kiéu dir liéu triru tuong: 1a kiéu dir liéu cung véi cac thao tac trén chinh n6
VD:

class JobQueue
{
// dit 1liéu
private int queueLength;
private int queue[25] = new int[25];

// cdc phuong thuc
public void initializeJdobQueue ()
{...}
public void addJobToQueue (int jobNumber)
{...}
public void removeJdobfromQueue ()
{...}
} 2
Hinh 6.12 JobQueue cai dat trén Java nhu la mot kiéu du liéu truu tuong

= Triu tudng hoéa thu tuc (procedural abstraction)
= Trtu tuong hda lap (iteration abstraction) [Liskov va Guttag, 1986]
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6.6 Thong tin an

(information hiding)

= Do Parnas dé xuat [Parnas, 1971, 1972a, 1972b]

Cai dat chi tiét cla:
queue
queuelength

initializeJobQueue
addJobToQueue
removeJobFromQueue

Giao dién:
initializeJobQueue
addJobToQueue
removeJobFromQueue

] Thong tin n [ ] Thong tin thay dudc

Hinh 6.13 Kiéu d{ liéu tritu tuong véi thdng tin an
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6.7Doi tugng
(objects)

La kiéu di liéu triiu tuong hay moé-dun véi théng tin dudc gan két

La thé hién (instance) clia mot ki€u dir liéu triu tuong

Ho tro thira k&, khai niém dudc gidi thiéu dau tién & ngdn nglr 1ap trinh
Simula67 [Dahl va Nygaard, 1966; Dahl, Myrhaug and Nygaard, 1973]

= HO trd da hinh va lién két dong Céc daéi tuong véi dd gan két cao va ndi két thap
. Mét S(’?, Vé’n dé: Céac dgi tuong
- gan két gilra cac mo-dun dudc o
thira ké va cac mo-dun dinh Cac kieu du k}éu trifu tuong
nghia mdi Bao g6i dit liéu

» noi két chung véi dinh nghia

A N . Céac mo-dun véi dd gan két cao va ndi két thap
cong cong: public

Cac mo-dun

Hinh 6.14 Cac khai niém chinh
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sU DUNG LAI, DE DI CHUYEN

7 VA VAN HANH TUONG TAC
(REUSABILITY, PORTABILITY, AND INTEROPERABILITY)

Noi dung:

Ca4c khai niém vé s dung lai

Trd ngai cla viéc st dung lai

Su dung lai trong cac giai doan thiét ké va cai dat
Dé di chuyén

Van hanh tuong tac
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7.1 Cac khai niém vé su dung lai
(reuse concepts)

S{ dung lai 14 viéc 1y mot bd phan cla san pham nay dé phat trién thuan
Igi s&n pham khac (v6i chic nang khac)
B6 phan dudc s dung lai c6 thé 1a mot mé-dun, mét doan ma Iénh, mot
thiét k&, mot phan huéng dan s dung, mét tap dir liéu kiém thlx, mét ude
luong vé thai gian va gia thanh,...
C6 2 dang su dung lai:
- ngau nhién (accidental reuse), mét sé bdé phan clia san pham ci
van dudc st dung cho san pham méi
- thao luén (delibrate reuse), bd phan dang dudc thuc hién sé dugc sur
dung lai trong tucng lai
Theo théng k&, khoang 85% b6 phan clia s&n pham cii dudc st dung lai
Mot s6 vi du:
a cac giao dién lap trinh ing dung clia Microsoft (application
programming interface - API)
o cac thuvién cla C, C++,...
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7.2Tro ngai cua viéc suir dung lai
(impediments to reuse)

Ban ngé, cac nha chuyén nghiép thudng viét cac boé phan tir dau chir
khong sU dung lai cllia ngudi khac

Chat lugng clia bdé phan s dung lai

Phuc hoi lai cac bo phan ci hiiu ich

Gia thanh cao khi st dung lai

Mot s6 trudng hop nghién clu
» Raytheon Missile Systems Division: 40-60% thiét ké va mo-dun,...
» Toshiba Software Factory: 32% tai liéu, thiét k&€ 33%, ma l1énh 48%,...
o NASA Software: 35% ma Iénh, 45% mo-dun,...

O ..
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7.3Su dung lai trong cac giai doan thiét ké va cai dat
(reuse during the design and implementation phases)

» Thu vién(libraries) hay bé cdng cu (toolkit)

o GUI (graphical user interface), Java Abstract Windowing Toolkit,...
= Khung Ung dung (framework): k&t hdp su diéu khién luan Iy cta thiét ké,

xay dung (ing dung véi cac thao tac giéng hét sdn pham trudc dé
2 MacApp cho cac may Macintosh,
o The Microsoft Foundation Class Library - MFC, Borland’s Visual
Component Library - VCL, Object Windows Library - OWL

= Mau thiét ké& (design patterns)
o Abstract Factory [Gamma, Helm, Johnson va Vlissides, 19935]

= Kién tric phan mém (software architecture)

<+ Su dung lai va bao tri

Hoat dong % gia thanh % tiét kiém do s dung lai
Phat trién
Bao tri 33% 9.3%
67% 17.9%

Hinh 7.1 S6 liéu v6i 40% b6 phan dugc dudc st dung lai
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7.4Dé di chuyén
(portability)

= Dinh nghia [Mooney, 1990] : mét san pham dugdc cho la dé di chuyén néu
véi chi phi khdng 16n 13m cé thé thuc thi dudc trén mét may tinh mdi thay vi
phai viét lai tir dau
= Mot s6 van dé can quan tam
= khéng tuong thich phan cing (hardware incompatibilities)
. khong tuong thich hé diéu hanh (operating system incompatibilities)
= khéng tuong thich vé s6 hoa phan mém (numerical software
incompatibilities). VD: 16 bits hay 32 bits
2 khdng tuong thich trinh bién dich (compiler incompatibilities)
= M6t s6 ky thuat nham dat dugdc tinh dé di chuyén
= hé théng phan mém dé di chuyén (portable system software)
- hé théng phan mém (ing dung dé di chuyén (portable application
software)
- di liéu dé di chuyén (portable data)
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7.5Van hanh tuong tac
(interoperability)

= Pinh nghia: 1a su hop tac qua lai trén cac doi tugng ma [énh tir nhiéu nha
san xuat phan mém khac nhau, dudc viét trén nhiéu ngén ngi lap trinh
khac nhau va thuc thi trén nhiéu hé diéu hanh khac nhau

= Mot s6 vi du

a

OLE (object linking and embedding),1990, 1a mot phan ctia Windows
3.0, ho tro cac tai liéu phirc hap vé x{ ly van ban, bang tinh, ...

COM (component object model) la buéc phat trién ti€p theo clia OLE
ActiveX nam 1996, c6 noi két véi Internet; gibong OLE va COM
DCOM (distributed COM), 1996, ho trg phan tan trén cac nén hé diéu
hanh khac nhau

COM+, COM3 la cac phién ban huéng doi tugng

CORBA (common object request broker architecture) ho trg cac (ing
dung phan mém véan hanh tuong tac trén cac may khac nhau trong
cung mot moi trudng phan tan [OMG, 1993] (Object Management
Group)
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HOACH PINH VA UGC LUONG
8 (PLANNING AND ESTIMATING)

Noi dung:

Hoach dinh va tién trinh phan mém

U6c luong gia thanh

U6c luong thai gian

Po kich thugc sdn pham

Cac ky thuat ubc lugng gia thanh

Mo hinh COCOMO trung gian

M6 hinh COCOMO ||

Khung k& hoach quan ly phan mém

Céng cu CASE cho hoach dinh va u6c luong
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8.1Hoach dinh va tién trinh phan mém
(planning and the software process)

= Khéng thé hoach dinh toan bd du 4n phan mém nhay tir khi bat dau cho
dén lic phan phdi san pham cho khach hang

= Thudng cb6 su khac biét gitta mo ta clia khach hang va cac dac ta cla
nhom phat trién

4

w

N

Khoang tuong ddi cla
udc luong gia

Yéucdu Dacta  Thiétké Caidat Tichhop
Cac giai doan c6 udc ludng gia thanh
Hinh 8.1 M6 hinh u6c lugng cac khoang gia tuong doi
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8.2Udc luong gia thanh

(estimating cost)

Khach hang can phal biét minh sé tra bao nhiéu tién
U6c luong:
. thép, coéng ty thua 16
2 cao, khach hang khéng dat hang
Gia ndi (internal cost): gia thanh dé phat trién phan mém
luong clia doi ngl phat trién, cac nha quan ly, cac nhan vién hd trg,...
chi phi phan ciing, phan mém dung dé phat trién
cac chi phi vé thué muén tién ich, luong cho cac nha quan tri cap cao
Gia ngoai (external cost): gia thanh khach hang phal tra
o gia noi
2 10i nhuan
o chi phi bao tri
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8.3Udc luong thai gian
(estimating duration)

Khach hang can phal biét khi nao minh nhan dugc san pham, khi dé can
can nhac cac yéu t6 sau khi uéc luong:
o nhanh, cong ty mat uy tin néu khong hoan thanh
o cham, khach hang sé khéng dat hang
Khé chinh xac do qua trinh uGce luong chiu anh hudng cla nhiéu yéu toé
Nhan t6 con ngudi (human factor) c6 tac déng rat I6n khi uéng lugng
Thoéng ké clia Sackman [Sackman, Erikson va Grant, 1968]
2 V€ su khac biét trén 2 1ap trinh vién dudc dao tao nhu nhau
- kich thu6c san pham: 6-1
- thdi gian thuc thi sdn pham : 8-1
- thdi gian phat trién: 9-1
- viét ma lenh: 18-1
- thai gian g& roi: 28-1
2 V& su khac biét trén 2 1ap trinh vién ¢6 11 nam kinh nghiém: 5/1
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8.4DPo kich thuéc san pham
(metrics for the size of a product)

= Theo s lugng dong ma lénh - LOC (lines of code)
= Theo s& lugng chi thi da phan phai tinh theo don vi ngan — KDSI
(thousand delivered source of codel [van der Poel va Schach, 1983])

Cac van dé gap phai véi cac phuong phap (1) va (2):

a

a
a
a
a
u]

tinh toan kich thuéc cho cac giai doan khac: phan tich yéu cau, ...
cal dat trén hai NNLT khac nhau: C, Java, Lisp,...

cach dém s6 dong ma Iénh: ma lénh thuc thi, dinh nghia dir liéu, ...
ma |&énh tao céng cu dung dé hé trg phat trién

sinh ma tu dong, thiét ké giao dién truc ti€p (GUI),...

gia thanh cda san pham phu thudc vao uéc luong LOC

= Theo s& lugng toan tur va toan hang (operators and operands)
[Halstead, 1977; Shen, Conte va Dunsmore, 1983]

Huynh Xuan Hiép - CNPM 90




» Theo FFP (files-flows-processes) [van de Poel va Schach, 1983]
- ap dung doéi véi cac ing dung xt ly dir liéu c6 kich thudce trung binh
o st dung tir 2 dén 10 ngudi/nam
S=Fi+Fl+Pr
C=dxS

Trong 4do:
File: tAp hap cac mau tin (vat Iy hay luan Iy) c6 lién hé véi nhau
Flow: giao dién di liéu gitta san pham va mél trudng nhu man hinh,
bao cao,...
Process: vé chifc nang ma néi d6 chinh la mét dinh nghia logic hay
toan hoc dung dé thao tac trén di liéu
hang sé d: dd do hiéu qua cla san pham, tuy thudc vao tiing céng ty
= Theo diém chirc nang-FP (function point) [Albrecht, 1979; Albrecht va
Gaffney, 1983]
2 Cac thuat ngu:
- UFP (unadjsuted function points) : cac diém khéng thich (ing
- TCF (technical complexity factor) : nhan t6 vé dod phdc tap ky thuat
- DI (degree of influence) : miic dd anh hudng [0..70]

Huynh Xuan Hiép - CNPM |




o Céc codng thic va théng so chinh:

Level of Complexity

Component Simple Average Complex
Input item (Inp) 3 4 6
Output item (Out) 4 5 7
Inquiry (Inq) 3 4 6
Master file (Maf) 7 10 15
Interface (inf) 5 7 10

Hinh 8.2 Bang gia tri cac diém chiic nang

Cach tinh chinh xac:

UFP = t6ng cac diém chic nang theo do phiic tap
DI = t6ng cac mic doé anh hudng

TCF =0.65+ 0.01 x DI

FP = UFP x TCF

Vi du vé cach tinh dan gian:
FP = 4xInp + 5x0Out + 4xInq + 10xMaf + 7xInf
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14.

Data communications
Distributed data processing
Performance criteria
Heavily utilized hardware
High transaction rates
Online data entry
End-user effciency
Online updating
Complex computations
Reusability

Ease of installation

Ease of opearation
Portability
Malntalnablllty

(Céc gia tri vé éanh hudng thay doi
ttr 0 dén 5)

Hinh 8.3 Bang cac nhan t6 ky thuat

92



= Theo diém chirc ning mé rong-Mk Il FPs [Symons, 1987]
o chinh xac hon khi tinh toan gia tri cia UFP
= phan mém duoc chia thanh cac giao dich (transaction), méi giao dich
bao gobm cac thanh phan sau:
- moét dau vao (an input)
- mét qua trinh (a process)
- mét dau ra (an ouput)
- gia tri cia UFP dudc tinh toan dua trén sé luong cac thanh phan trong
tung giao dich
o dudc s dung rong ral trén thé gidi [Boehm, 1997]

= Theo cac diém dic diém (feature points) [Jones, 1991]
= S dung cho cac phan mém chiu anh hudng manh vé gial thuéat:
- thai gian thuc (real-time software)
- nhung (embedded software)
- truyén théng (communication software)
. Dang trong thdi gian kiém ching dé chinh xac
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a CoOng thic:
Feature Points = FP — 3xMaf + 3xAlg
Trong 4do:
- FP : s6 luong diém chiic ndng tinh toan theo phuong phéap (5)
- Maf : s6 lugng tap tin chinh
- Alg : s6 luong gial thuat s dung

» Theo 3D-FPs (3D function points) [Boehm, 1997]
- phat trién bdi cong ty ché tao may bay Boeing
2 s dung phuong phap tinh toan dua theo FPs

- dung cho cac phan mém: khoa hoc(scientific software),thdi gian thuc

» Chua duge céng bo chinh thire

Huynh Xuan Hiép - CNPM
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8.5S0 sanh mét sé phuong phap do kich thuéc phan mém

Assembler version Ada version
Kich thuéc ma nguén 70 KDSI 25 KDSI
Gi4 thanh phat trién $1,043,000 $590,000
KDSI trén mdi ngudi-thang 0.335 0.211
Gia trung binh cla moi cau Iénh $14.90 $23.60
Sq diém chic nang trén moi nguai- 165 292
thang
Gia clia moi diém chiic nang $3,023 $1,170

Hinh 8.4 So sanh gitra hai sdn pham Assembler va Ada [Jones, 1987] (©1987 |IEEE)

= Theo nghién clu cla Jones [Jones, 1987], d0 sai Iénh khi si dung hai
phuong phap trén la:
2 KDSI : 800%
. FP : 200% (t6t hon rat nhiéu 1)
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8.6 Cac ky thuat uéc luong gia thanh

(techniques of cost estimation)

= Dya vao danh gia clia chuyén gia trén cac phan mém tuong tu (expert
judgement by analogy)
- tdng hop két qua tu viéc tham khao y ki€n clia nhiéu chuyén gia
o d6 chinh xac cao khi chuyén gia da tung lam viéc trén linh vuc dé

= Ti€p can dudi 1én (bottom-up approach)
- chia san pham thanh cac thanh phan nhé hon
 UGc luogng thai gian va gia thanh trén tiing thanh phan doc lap nhau
o uwu diém: nhanh va chinh xac hon khi uéc lugng toan bod
- khuyét diém: toan bd san pham > téng cac thanh phan
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= Cac mo6 hinh uéc lugng gia thanh theo giai thuat (algorithmic cost
estmation models)
a CAc gia tri FPs hay FFP dudc s dung nhu tri dau vao ctia mé hinh
. cac san pham dugc x( ly gidng nhau
o mot s6 mod hinh chinh:
- SLIM [Putnam, 1978]
- RCA Price S [Freiman va Park, 1979]
- COCOMO [Boehm, 1981] [Boehm, 1984b] (COnstructive COst
MOdel): bao gom 3 md hinh udc lugng tir I6n dén nho
(macroestimation -> microestimation)
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8.7 M6 hinh COCOMO trung gian
(intermediate COCOMO)

Mdc d6 phirc tap va chi ti€t 3 miic trung binh
Dua trén hai yéu to:
- chiéu dal san pham tinh theo KDSI

= mic d6 khé khan (difficulty) khi phat trién san pham, cé 3 dang dudc

cho theo bang sau:

Software project a, b, C, d,
Dang cd ban (organic) 3.20 1.05 2.50 0.38
Dang trung binh (semi-detached) 3.00 1.12 2.50 0.35
Dang I6n (embedded) 3.60 1.20 2.50 0.32

Hinh 8.5 Bang miic d6 kho khi phat trién san pham

Cac cbng thuc:
Nominal Effort [NE] = a, x (KDSI) exp(b,)
Date [D] = ¢, x (NE) exp(d,)

Vi du véi 12 KDSI va miic do khé cao ban:
NE = 3.2 x (12)"% = 43 ngudi-thang
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= Tiép theo NE dudc nhan véi 15 hé sé phat trién duoc cho trong bang sau:

Rating
Cost Drivers \Ifirv{ Low Nominal High \I:iegr)r: IIE-l)l(;r:

Product Attributes

Required software reliability 0.75 0.88 1.00 1.15 1.40

Database size 0.94 1.00 1.08 1.16

Product complexity 0.70 0.85 1.00 1.15 1.30 1.65
Computer Attributes

Execution time constraint 1.00 1.11 1.30 1.66

Main storage constraint 1.00 1.06 1.21 1.56

Virtual machine volatility* 0.87 1.00 1.15 1.30

Computer turnaround time 0.87 1.00 07 1.15
Personnel Attributes

Analyst capabilities 1.46 1.19 1.00 0.86 0.71

Applications experiences 1.29 1.13 1.00 0.91 0.82

Programmer capabilitiy 1.42 1.17 1.00 0.86 0.70

Virtual machine experience* 1.21 1.10 1.00 0.90

Programming language experiences 1.14 1.00 0.95
Project Attributes

Use of modern programming pratices 1.24 1.10 1.00 0.91 0.82

Use of software tools 1.24 1.10 1.00 0.91 0.83

Required development schedule 1.23 1.08 1.00 1.04 1.10

* The underlying virtual machine: dd phic tap vé phan cling hodc phan mém dé hoan thanh céng viéc

Hinh 8.6 Cac hé s nhan clia mé hinh COCOMO trung gian [Boehm, 1984b] (©1984 IEEE)
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= Vi du vé phan mém xu ly truyén thdng trén microprocessor vi: 10 KDSI va
la dang du an 16n:
NE = 2.8 x (10)"?° = 44 ngudi-thang
v3i hé s6 nhan két qua c6 dudc tir Hinh 8.7 la 1.35 ta dudc:
NE = 1.35 x 44 = 59 nguoci-thang

Cost Drivers Situation Rating Eff.orF
Multiplier
Required software reliability Serious financial consequences of software fault High 1.15
Database size 20,000 bytes Low 0.94
Product complexity Communications processing Very high 1.30
Execution time constraint Will use 70% of available time High 1.11
Main storage constraint 45K of 64K store (70%) High 1.06
Virtual machine volatility* Based on commercial microprocessor hardware Nominal 1.00
Computer turnaround time Two hour average turnaround time Nominal 1.00
Analyst capabilities Goo senior analyst High 0.86
Applications experiences Three years Nominal 1.00
Programmer capabilitiy Good senior programmers High 0.86
Virtual machine experience* Six months Low 1.10
Programming language experiences Twelve months Nominal 1.00
Use of modern programming pratices  Most techniques in use over one year High 0.91
Use of software tools At basic minicomputer tool level Low 1.10
Required development schedule Nine months Nominal 1.00

Hinh 8.7 Cac hé sé nhan cho phan mém truyén théng trén microprocessor [Boehm, 1984b]
(©1984 IEEE)
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8.8 Mo hinh COCOMO I
(COCOMO II)

= Boi canh lich sit cia COCOMO:
o ra déi nam 1981
2 chi ¢6 duy nhat mé hinh thac nudc vé chu trinh séng cia phan mém
o thuc thi trén cac may mainframes
o khong nhan biét dugc moét s6 cong nghé méi nhu: hudng doi tuong,
mo hinh khach-chi
= COCOMO Il [Boehm et al., 1995] dudc xay dung trén ca sG xem xét lai
toan b6 COCOMO va phuc tap hon:
o nhan biét cac cong nghé méi
o tuong thich véi cac dang chu trinh s6ng ctia phan mém hién dai
o nhan biét cac ngdn ng(r 1ap trinh thudc thé hé th( 4
- dua trén 3 mé hinh chinh, thay déi thédng sé lién quan dén Hinh 8.5
o 17 hé s6 nhan, trong d6 c6 7 hé s6 nhan mdi,...
o dudc st dung trong 83 du &n trén nhiéu linh vuc khac nhau
= COn qua mdi dé€ danh gia két qua ung dung
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8.9 Theo doi cac uéc lugng vé thai gian va gia thanh
(tracking duration and cost estimate)

Phal déi chiéu két qua c6 dudc sau khi hoan thanh véi du doan

Phal diéu chinh ngay khi du doan sai anh hudng dén tién trinh du an
VD: danh cho giai doan dac ta la 3 thang va 7 ngudi nhung dén 4 thang
v6i 10 ngudi ma van chua hoan thanh.

= Theo do6i sat sao miic dd anh hudng dén ti€n trinh chung trong toan bo
qua trinh st dung viéc uéc lugng
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8.10 Cac thanh phan cua ké hoach quan ly du &n phan mém
(components of a software project management plan - SPMP)

= Mot SPMP ¢6 3 thanh phan chinh
2 ¢Ong viéc sap thuc hién
2 CAc nguon tai nguyén: con ngudi (gilr vai trd quan trong nhat), phan
ciing va phan mém
2 tién phai tra cho toan bd du an
= Mdc tiéu thu tai nguyén theo thdi gian [Norden, 1958] cho cac du an I6n
vGi cong thic tinh x&p xi theo thdi gian t (phan phdi Rayleigh):

t o
2 2

R -t/ 2k %‘

C k2 8)

vai: 8

3.

(0<t< ) £

o

@D

l—

k Thoi gian
Hinh 8.8 Pudng cong Rayleigh thé hién su tiéu hao tai nguyén theo thdi gian
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8.11 Khung ké hoach quan ly du &n phan mém
(software project management plan framework)

1. Introduction 3.3 Risk Management
1.1 Project Overview 3.4 Monitoring and Controlling
1.2 Project Deliverables Mechanisms
1.3 Evolution of the Software Project 3.5 Staffing Plan
Management Plan 4. Technical Process
1.4 Reference Materials 4.1 Methods, Tools, and Techniques
1.5 Definitions and Acronyms 4.2 Software Documentation
2. Project Organization 4.3 Project Support Function
2.1 Process Model 5. Work Packages, Schedules, and Budget
2.2 Organizational Structure 5.1 Work Packages
2.3 Organizational Boudaries and Interfaces 5.2 Dependencies
2.4 Projects Responsibilities 5.3 Resources Requirements
3. Managerial Process 5.4 Budget and Resource Allocation
3.1 Management Objectives and Periorities 5.5 Schedule
3.2 Assumptions, Depedencies, and Additional Components

Constraints

Hinh 8.9 Cac thanh phan trong ké hoach quan ly du 4n phan mém clia IEEE
[IEEE 1058.1, 1987] (© 1987 IEEE.)
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8.12 Ké hoach quan ly du an phan mém theo IEEE
(IEEE software project management plan - SPMP)

1. Giéi thidu
= Cung cap cai nhin téng quan vé du an va san pham sap phat trién
1.1 Khai quét vé du an:
= M6 ta tém tit cac muc tiéu cla du an, san pham sé dudc phan phéi, cac hoat dong, cac san pham két
qua trong tiing cong viéc
= Liét ké cac giai doan quan trong: cac yéu cau vé tai nguyén, lich lam viéc chinh va ngan sach chung
1.2 Phéan phdi sén phdm: danh sach cac muc sé dudc phan phdi dén khach hang va cac ngay phan phéi
tuong Ung
1.3 Phat trién ctia SPMP: cac cap nhat thudng xuyén lién quan dén khach hang va céng ty phat trién phan
mém trén cac van dé kinh nghiém va céac thay déi. Mé ta cac hinh thic thl tuc va cach thic dé thay doi
ké hoach chung
1.4 Tailiéu tham khao: liét ké cac tal liéu tham khao s dung trong SPMP
1.5 Céc dinh nghia va tur viét tat: chita dung cac théng tin nham lam cho moi ngudi hiéu ré6 SPMP
2. T8 chirc du an
= Chird san pham sé dudc phat trién nhu thé nao theo quan diém cda tién trinh x{ Iy phan mém va cau
tric t6 chlc cla cac nha phat trién.
2.1 M6 hinh x ly:
= Cac hoat dong: thiét k& clia san pham kiém thir trén san pham.
= C4c chiic nang clia san pham: quan ly du &n hodc quan ly c&u hinh.
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= P3c ta cac khia canh mau chét nhu cac giai doan quan trong, cac moc ranh giGi, cac xem xét lai, cac

2.2

2.3

24

cong viéc clia san pham va cac phan phéi.

CA4u truc t6 chuc: md ta cau tric quan ly dé t6 chiic phat trién san pham, quan trong 1a chi ré quyén han
va trach nhiém cla t6 chlc bén trong

T6 chufec cac ranh gidi va giao dién:

Céc thanh vién cla du an phai giao ti€p véi khach hang va cac thanh vién khac & ca quan cda khach
hang

Trong cac du an I16n nén c6 thém mét s6 hop dong con

Ranh gi6i quan ly va quan tri gitra du an va cac thuc thé khac phai dudc du kién

Trong cac du an c6 nhiéu kiéu nhém khéac nhau thi ranh giéi quan ly va quan tri cling phai dugc dinh
nghia rd rang

Trach nhiém trong du &n: méi chic nang hay hoat déng clia du an phai c6 xac dinh ca nhan chiu trach
nhiém cu thd

3. Quy trinh quan ly

3.1

3.2
3.3
3.4
3.5

Quan ly cac muc dich va cac quyén uu tién:

M6 t& muc dich va quyén uu tién danh cho quan ly, co ché va tan xuat bao céo, do uu tién tuong doi
gilra cac yéu cau

K& hoach lam viéc va ngan sach cho du an, cac thi tuc quan ly rdi ro.

Su dam duong, phu thudc va rang bubc: cac dam duong va rang budc trong tai liéu dac ta

Quén ly rii ro: liét ké cac nhan t6 gan lién véi du an va co ché 1an vét cac yéu té rii ro

Céc co ché giam sat va diéu khién: mo ta chi tiét cac co ché bao cao, xem xét va sd sach ké toan
K& hoach nhan su: liét ké s6 ludng va kiéu nhan luc va thdi gian l1am viéc

Huynh Xuan Hiép - CNPM 106




4. Quy trinh ky thuat

4.1

4.2
4.3

Cac phuong thire, céng cu va ky thuat: mo ta chi tiét cac khia canh phan cling, phan mém, hé diéu hanh
dung cho phat trién san pham ciing nhu hé théng dich ma san pham sé thuc thi trén d6. Mét sé khia
canh khac nhu cac ky thuat phat trién, cac ky thuat kiém th, cau trac nhém lam viéc, cac ngén ngir lap
trinh, cac cong cu CASE. Cac chuan ky thuat vé tai liéu va ma lénh, cac tham khao dén cac tai liéu
khac cling nhu th( tuc dé phat trién va stra déi cac cong viéc san pham.

Tai liéu phan mém: tai liéu phan tich yéu cau, cac méc quan trong, cac vach ranh gidi va cac xem xét
Céc chirc nang hé tro du én: k& hoach chi tiét hé trd cac chiic ndng nhu quan Iy cau hinh, d&m bao chat
luong va ké hoach kiém thir

5. Cac gobi céng viéc, ké hoach va ngan sach

5.1
5.2
5.3
5.4

5.5

Cac gobi cong viéc: dac ta cac goi cong viéc va cac cong viéc tuong (ing da dudc chia thanh cac hoat
doéng va nhiém vu

Cac phu thudc: phu thudc gitra cac goi cong viéc va cac su kién bén ngoai

Yéu cau tai nguyén: mo ta tat ca cac yéu cau vé tai nguyén

Ngén sach va viéc phan bé tai nguyén: trinh bay ngan sach cho tiing thanh phan, tai nguyén, cac chiic
nang, cac hoat déng va cac nhiém vu

K& hoach lam viéc: k& hoach lam viéc chi tiét cho mbi thanh phan, k& hoach téng thé dé dam bao cho
du an dudc thuc hién dung thdi gian

Cac thanh phan bé sung
= Can thiét trong mét s6 du an
= K& hoach quan ly cac thau phu, ké hoach an ninh, k& hoach dao tao, k€ hoach mua phan clng, ké

hoach cai dat va ké hoach bao tri
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8.13 Cong cu CASE cho hoach dinh va uéc lugng
(CASE tools for planning and estimating)

= CPM (crotical path management)
» PERT (program evaluation review techniques) [Moder, Phillips va Dauvis,

G 4 ngay @

Wy
7 ngay 11 ngay
-»M /1@

\\\\il\G\ngéy 5 ngéy i

3 ngay ‘@

-------- *> Hoat déng t6i han
Hinh 8.10 M6 hinh PERT vdéi cac thdi gian hoat déng va dudng t6i han
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---------- » Hoat dong t6i han
— Hoat dong day dud
Hinh 8.10 M6 hinh PERT dudc cap nhat véi tai ngay tht 17
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CAC GIAI POAN
TRONG CHU TRINH SONG CUA PHAN MEM

(THE PHASES OF THE SOFTWARE LIFE CYCLE)
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GIAI POAN PHAN TiCH YEU CAU
9 (REQUIREMENTS PHASE)

Noi dung:

Khai quat chung

Khdi déng viéc phan tich yéu cau

Cac ky thuat phan tich yéu cau

Nhan t6 con ngudi

S dung dinh khung nhanh dé dic ta
S dung lai mo hinh dinh khung nhanh
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9.1 Khai quat chung

(overview)

X4c dinh cai ma khach hang can (needs) ch(t khéng phal cai ma khach
hang mudn (wants)

Phan tich cang chinh xac cang tot thuc trang hién nay cta khach hang
Nhan biét nhiing kha nang, nhiing cai can c6 trong sdn pham

Khong c6 khai niém phan tich yéu cau huéng doi tuong

Mot s6 khé khan chinh khi thuc hién:
- théng thudng khach hang khong biét ho can gi
= ngay ca khi khach hang biét r6 minh can gi thi cling sé khé khan khi
chuyén tai nhiing thdng tin nay cho nha phat trién theo huéng tin hoc
hoa !
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9.2Khgi dong viéc phan tich yéu cau
(initialisation of requirements)

= Bat dau khi cac thanh vién cia nhom phan tich yéu cau (requirements
analysis team - RAT) ti€p xUc véi khach hang

= Théng thudng thi khach hang sé sap x&p nhiing budi phdng van dau tién
(initial interviews)

= Cac budi phdng van thém sé dudc x&p lich trong tién trinh phdng van
(interview process)

= Tién trinh phdng van két thic khi nhém RAT nhéan thdy da nam bat dudc
cac théng tin lién quan tu :
2 khach hang
= nhiing ngudi s dung tuong lai cla san pham
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9.3Cac ky thuat phan tich yéu cau

(requirements analysis techniques)

= Phong van theo cau tric (structered interview)

= chuan bj sén cac cau hdi cu thé dang dong (specific preplanned
close-ended questions) dé néu ra
VD: khach hang co thé dudc hdi nhu: c6 bao nhiéu nhan vién ban
hang trong cong ty ? khoang thdi gian gi6i han cho mét dap (ing yéu
cau la bao nhiéu ?

2 Ngudi di phong van viét mot bao cao (report) cho biét cac ndi dung
chinh cta budi phdng van va gtii mét ban sao cho khach hang dé
hiéu chinh

= Phong van khong theo cau trdc (unstructered interview)
. dat cac cau hdi dang mé (open-ended questions) nham khuyén
khich khach hang ndi ré cac thong tin
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VD: bang cach hdi khach hang tai sao khéng vira y v6i san pham hién

hién nay c6 thé co biét dudc nhiéu khia canh trong cach thirc kinh

doanh clia khach hang

- v8i ngudi phdng van nhiéu kinh nghiém c6 thé dat cac cau hdi mé
rong sau khi da IAng nghe can than va dan dat cudc néi chuyén di
xa han, do d6 sé c6 nhiéu thong tin tot

o Ngudi di phdng van viét mot bao cao cho biét cac ndi dung chinh clia
budi phdng van va giii mét ban sao cho khach hang dé hiéu chinh

= GUi ban cau hoi (send a questionnaire)
o gUi mot ban cau hoi dén cac thanh vién lién quan trong ¢ quan
khach hang
o rat htu dung vi tap hdp dudc y kién clia hang tram ca nhan khac
nhau
- cac y kién phan héi s& dudc suy nghi can than va xac dang hon
- khuyét diém: khé mé rong cac cau hdi va it théng tin ma réng

= Khao sat cac biéu bang (examine the various forms)
a thuong dudc st dung trong méi trudng kinh doanh
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- khao sat toan bd cac biéu bang dudc khach hang s dung
VD: khdo sat mét mau bi€u dudc in trong mét clia hang,
Co thé phan anh:
- s0 trang in
kich thuGc khé gidy
do am
nhiét d6 muc in
ap luc trén giay
Céc trudng khéac nhau trang mau biéu sé chi ro:
- su chuyén tiép gilra cac tac vu in
- cac giai doan tuong déi quan trong
- thau hiéu cac théng tin qua viéc quan sat cach thic kinh doanh cutia
khach hang Ia cach cuc ky hitu ich nham xac dinh nhimng cai ma
khach hang can

= Quay phim video (set up video cameras)
2 1a phuong phap méi dudc st dung gan day
= d udc ti€n hanh tai noi 1am viéc nham ghi lai chinh xac moi dién bién
o nhém RAT phai c6 dudc su hop tac clia tat ca cac thanh vién
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Chuy:
- sé& cuc ky khé khan dé ndm bat cac théng tin can thiét khi ngudi
dugc quay phim cam thay minh:

- bi x&m pham dai tu
- lo so
- bi quay ray

- du kién trudc cac rui ro trudc khi gidi thi@u may quay phim vi cé thé
viéc nay sé gay ra nhung tlic gian cho thanh vién dudc quay phim

= S dung cac kich ban (scenarios)
o kich ban :1a cach thiic ma ngudi si dung cé thé tién hanh trén san
pham nham hoan thanh mét s muc tiéu nao do6
VD: ké hoach lam giam can.

chuyén gia dinh dudng nhap tudi, giéng, khéi ludng va cac dir
liéu ca nhan khac clia mot bénh nhan béo phi

san pham in ra thuc don cho bé&nh nhan

kich ban dudc dua ra cho ngudi si dung tuong lai cla san pham
chuyén gia dinh dudng chi ra cac diém khdng phu hdp cho mét
bénh nhan phai s&r dung céac thic &n dac biét dude chi dinh nhu
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ngudi bi bénh tiéu dudng, ngudi &n chay hay ngudi bi bénh
ducng huyét
- nha phéat trién cap nhat lai kich ban trong dé ngudi s dung dudc
hoi vé ché dd an udng dac biét can cé trude khi thuc don dudc in
o cho phép ngudi s dung tucng tac véi chinh ban than ho va nhém
RAT sé ghi nhan lai cac théng tin nay
o mot s6 cach mo ta kich ban:
- liét ké cac hanh déng c6 trong kich ban
- tao mot ban tinh tiét luu trlr chudi cac su kién (chang han nhu
mot mau gidy trong dé co mét chudi cac bi€u bang, méi biéu
bang lién quan dén mot man hinh va tra 16i cla ngudi s dung)
2 Uu diém:
- thé hién cach déi xr clia sdn phdm ma ngudi s dung cé thé
hiéu va cAm nhan dudc
- ngudi st dung hiéu dudc kich ban do d6 sé& dong vai trd tich cuc
trong qua trinh phan tich yéu cau
- ngudn thdng tin vé cai can thuc su (real needs) clia khach hang
sé do chinh khach hang va ngudi s& dung cung cép
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- dbng vai tro quan trong trong viéc phan tich huéng doéi tuong
(chinh la cac truong hop s dung - use cases)

» Pinh khung nhanh (rapid prototyping)

]

a

]

xay dung mo hinh cang nhanh cang tét

dudc xay dung danh cho cac thay doi

phan anh chiic nang ma khach hang thay nhu: cac man hinh nhép,
cac bao cao,...

bd qua cac khia canh nhu: cap nhéat tap tin,...

khach hang, ngudi st dung tuong lai va nhém phat trién sé clng
nhau xem xét va ghi nhan cac du kién

cac nha phat trién sé lién tuc thay déi md hinh cho d&n khi mé hinh
da chira dung moi céai can co

qua trinh dinh khung nhanh sé& dudc st dung cho giai doan dac ta
rat hiéu qua khi phat trién giao dién ngudi dung, huéng déi tuong
[Capper, Colgate, Hunter va James, 1994]
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9.4Nhéan té con ngudi
(human factors)

= Piéu quan trong la khach hang va ngudi st dung tuong lai tuong tac véi
moé hinh dinh khung nhanh théng qua giao dién ngudi dung
= Than thién véi ngudi dung (user friendliness): dé dang giao ti€p véi san
pham phan mém
= SUr dung cac nhan t6 sau dé tang su hap dan ngudi dung
. d6 hoa, clra s6, biéu tudng, thuc don pop-up
- chi va chon (point and click)
= quan hé véi nhiéu ngudi dung khéac
. gidm thdi gian dao tao dé s dung
- cung cap nhiéu théng tin
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9.5S{r dung dinh khung nhanh dé dic ta

(rapid ptototyping as a specification technique)

e e
Binh khung nhanh pommme oo . Thay doi CAC y&u cau  ----------
Tham tra ; | Tham tra | |
A '
! :
Giai doan dac ta €
Thém tra -
A l
Giai doan thi€t k€ [~ -y
Thém tra -
A l
Giai doan cai @&t Je-------ooooeeoos
Kiém thir |
A l
Giai doan tich hap :
Kiém thir |
' i

| Pua vao hoatdong |

— Phat trién
""""""""" ~ Bao tri | Két thic hoat ddng |
Hinh 9.1 M6 hinh dinh khung nhanh nhu la mét ky thuat phan tich yéu cau
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Dinh khung nhanh -+ Thay doiyéucau  <---
Thém tra P Tham tra L

| P |
Giai doan thiét k§ [+--------------=-1 |
Tham tra ¥

'

Giai doan cai dat  |«-----— ||
Kiém thir b
'
Giai doan tich hap
Kiém thir
I

| Puavao hoat&@ng |

— . Phattrién
------------------ ~ Baotri | K&t thuc hoat dong |
Hinh 9.2 Dinh khung nhanh cho d4c ta

= TOt nhét la nén st dung dinh khung nhanh nhu mét ky thuat dé phén tich
yéu cau
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9.6 Su dung lai m6 hinh dinh khung nhanh
(reusing the rapid prototype)

b ’ Y e
Binh khung nhanh Thay doi yéu cau .-y
Tham tra L Tham tra o

: '

Chon loc viéc dinh khung [~ 777777
L Kiém th{r i

Phat trién
Bao tri | K&t thiic hoat dong |
Hinh 9.3 M hinh dinh khung nhanh véi viéc phat trién khéng than trong

| Pua vao hoat ddng |

= Phat trién that nhanh san pham phan mém
= Khong c6 dac ta va thiét ké — kho bao tri
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9.7 Thiét ké uing dung chung
(joint application design - JAD)

= La dang ma réng ctia md hinh dinh khung nhanh
= Cac thanh vién trong co quan khach hang sé dong vai tro tich cuc hon
= C4c van dé can quan tam
- ky thuat 4p dung cho cac giai doan phan tich yéu cau va dac ta
. cac nha phat trién va khach hang lam viéc nhu mét nhém chung va ¢
trach nhiém chung doéi véi két qua dau ra
= nhém lam viéc sé thdo luan cac yéu cau can co, thiét ké cac man hinh
va bao cdo, xay dung mé hinh dinh khung nhanh, rit ra cac dac ta
a chd yéu dua trén su dong thuan (consensus)
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9.8 Kiém thir trong giai doan phan tich yéu cau
(testing during the requirements phase)

Do nhém SQA tién hanh
= dam bao cac ca nhan trong cd quan khach hang c6 tuong tac véi mo
hinh dinh khung nhanh
- phan tich cac dé xuat
Cé thé thanh 1ap mot hdi déng clia khach hang cé trach nhiém phan tich
cac dé xuat clia khach hang

9.9Danh gia giai doan phan tich yéu cau
(metrics for the requirements phase)

Tan xuét thay doi cac yéu ciu (phdng van, kich ban)

S6 luong cac yéu cau thay déi trong cac giai doan con lai (ap dung cho
toan bo céac ky thuat) — phan tich lai khi c6 qua nhiéu thay doi

= S6 lan moi dac diém dudc xay dung (dinh khung nhanh)
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10

GIAI DPOAN PAC TA
(SPECIFICATION PHASE)

Noi dung:

Khai quat chung

Tai liéu dac ta

Pac ta khéng hinh thic

Mot s6 ky thuat dac ta ban hinh thirc
Mot s6 ky thuat dac ta hinh thic

So sanh cac ky thuat dac ta

Kiém thir trong giai doan dac ta
DPanh gia giai doan dac ta
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10.1Khai quat chung

(overview)

= Tai liéu dac ta phai dap (ing dudc hai yéu cau mau thuan nhau
- rd rang va dé hiéu déi véi khach hang (dé thuyét phuc)
o day da va chi tiét vi day 1a nguon théng tin duy nhat danh cho nhém
thiét ké
= C4c 16i x4y ra trong giai doan nay sé anh hudng dén cac giai doan con lai
cla toan bo tién trinh

= Cac ky thuat dac ta
- theo cau truc
o hudng doi tuong
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10.2Tai lidu d3c ta

(the specification document)

Qa

a

a
a
a
a

La hdp déng (contract) gilra khach hang va nha phat trién
Phai bao gdm cac rang budéc ma san pham phai dap tng

thoi han phan phéi san pham cho khach hang

san pham duoc cai dat dé chay thdr song song vGi s&n pham hién
hanh cho dén khi khach hang chap nhan

dé dang chuyén déi trén cac phan ciing hay hé diéu hanh khac nhau
c6 do tin cay cao

hoat dong tot 24/24 gid (néu cb yéu cau)

thai gian dap (ng nhanh

VD: 95% cac truy van dang 4 phai dudc tra Ii trong khoang 0.25s

Thanh phan s6ng con la tap cac tiéu chuan chap thuan
Giai phap chién lugdc (solution strategy), 1a cach tiép can chung dé tao ra

san pham
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10.3D3c ta khdng hinh thic

(informal specifications)

= SU dung ngon ngl tu nhién
VD: BV.4.2.5 N&u doanh thu cla thang hién tai thap hon v6i doanh thu du kién thi mét bao
cdo sé dudc in ra, tri phi hiéu s6 doanh thu gitra doanh thu va doanh thu du kién clia thang
hién tai nhé hon phan nda hiéu sé doanh thu tuong tu nhu trén cta thang trudéc d6 hoac hiéu
s6 doanh thu hién tai nay nh6 hon 5%.

= Thudng c6 nhiéu 16i xay ra
= Ngén ngir tu nhién khéng phai 1a phuong cach t6t dé dac ta san pham
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10.4M6t s ky thuat dic ta ban hinh thirc

(the semiformal specification techniques)

Phan tich theo cau tric s dung d6 hoa va dudc (ng dung réng rai

o Gane va Sarsen [Gane va Sarsen, 1979]

o Yourdon va Constantine [Yourdon va Constantine, 1979]

o DeMarco [deMarco, 1978],
PSL/PSA [Teichroew va Hershey, 1977] (problem statement
language/problem statement analyzer) |13 ky thuat hé trg dua trén may tinh
SADT [Ross, 1985] (structural analysis and design technique)
SREM <doc la shrem> [Alford, 1985] (software requirements engineering
method) dua trén ky thuat may hitu han trang thai, bao gbm cac thanh
phan sau:

- RSL: ngdn nglr dac ta

o REVS: tap cac cong cu thuc hién cac mai lién hé trong viéc dac ta

(chuyén déi sang cd sé di liéu automate,...)

. DCDS: ky thuéat thiét ké

= M6 hinh thuc thé-quan hé
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10.5Phan tich hé théng theo cau tric

(structured systems analysis)

< Vi du vé clra hang mua ban phan mém (software shop) theo phuong phap
Gane va Sarsen
o budc 1: vé DFD (data flow diagram)

DU LIEU GOI PHAN MEM

Cac chi tiét vé goi

A4
X ly cac yéu cau dat hang ]
GUri hoa don h A

Dat hang

y

KHACH HANG

A

Tinh trang tin dung

DU LIEU KHACH HANG

Hinh 10.1 DFD: buGc lam min th{r nhat
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NHA

|

CUNG CAP
\\ PHAN MEM
DU LIEU GOI PHAN MEM
o Dia chi hoac
C4c chi tiét vé goi Chi tiét ve s6 dien thoai
v g6i dugc dat v
s 2 ) o) hang oy L
) ‘ Dat hang f Tham tra tinh hop Ié clia viéc Bat hang doi vdi nha cung
KHACH HANG 'L dat hang cap
J
A A
Tinh trang tin dung Tinh trang tin dung
A v
Gifi hoa don DU LIEU KHACH HANG CAC DAT HANG CON TON

[ Chudi cac dat hang ]7

Hinh 10.2 DFD: budc lam min th( hai
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DU LIEU GOI PHAN MEM

Cac chi tiét vé goi

A 4
N e A e <
KHACH HANG Dat hang f Tham tra tinh hop 1é clia viec Chi tiét vé go hang dugc dat B>
dat hang
J

A

JY Tinh trang tin dung

Chi tiét goi hang co
o ] . san
DU LIEU KHACH HANG
l Dia chi
Gi th ngan [ Chudi cac dat hang _
Chi tiét g6i hang nhan duac tir
Chi tiét vé viec chi nhanh cung c&p phan mém
Chitra phén ph6l

3 A

Hoa dan [ Tao hoa don ]

A 4
Thuc hién viéc chi tra cho Hoa don chi tiét

héa don v

| Chi tiét vé viec chitrd | TAIKHOAN NHAN BUQC

»

Hinh 10.3 DFD: m6t phan trong budc lam min th ba
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budc 2: quyét dinh cac phan sé dudc tin hoc hda va céach thirc tién
hanh

budc 3: chi tiét hoa cac dong dir liéu

VD: dong dir liéu dat hang: s6, chi tiét vé khach hang, vé gbi hang
budc 4: dinh nghia moi quan hé gitra cac tién trinh

VD: giam gia cho sinh vién-hoc sinh

<4 gbi hang: 10%
Sinh vien-hoc sinh <
< > 4 g6i hang: 15%
Cac dién khac: 0%

Hinh 10.4 Cay quyét dinh cho clra hang phan mém
budc 5: dinh nghia kho du liéu
budc 6: dinh nghia tai nguyén vat ly
buéc 7: xac dinh cac dac ta dau vao va dau ra
budc 8: hoan thién kich thuéc
budc 9: xac dinh cac yéu cau vé phan cing
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10.6M hinh thuc thé-quan hé
(entity-relationship modeling - ERM)

= La ky thuat dac ta ban hinh thdc huéng dir liéu (semiformal data-oriented)
= Pudc s dung réng rai trong viéc dac ta co sS dir liéu
= Bao gdm cac thuc thé va cac quan hé

| Téc‘; gia | | Nha cu‘ng cap | | Nhacungcip |
1 m
viét dudc cung cép béi dugc cung cap dé p .
st dung trong Dy an
" n |
| Tiéu sir | | BG phan | B6 phan
‘ n n | 1 n
d‘oc sd Tcru Hinh 10.6 Biéu d6 ER nhiéu-nhiéu bao gém
1
| Poc gia | Hinh 10.7 Biéu dé ER phic tap

Hinh 10.5 Biéu d6 ER don gian
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10.7May huu han trang thai

(finite state machines - FSM)

= Huu dung trong cac ing dung c6 cac trang thai (state) va c6 su dich
chuyén (transition) gitra cac trang thai
= Thudng Uing dung thuc don giao dién ngudi dung dudc diéu khién
= M6t FSM c¢6 5 thanh phan
o tap cac trang thai J
. tap cac dau vao K
- tap cac dich chuyén T, xac dinh cac trang thai chuyén tiép theo tir
trang thai hién hanh
- trang thai bat dau S
o tap cac trang thai két thac F
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% Vi du vé bd diéu khién an toan
J ={Khba an toan, A, B, Khéng khba an toan, Chuéng bao déng }
K={1T, 1P, 2T, 2P, 3T, 3P}
T =Hinh 10.9
S = {Khéa an toan}
F = {Kho6a an toan, Chudng bao dong}

| Khéa an toan | 1T o A [ 3, B | 21 ,[ Khoéngkhbaantoan |

c6 chuyén dong c6 chuyén dong chuyén déng
quay s6 khac quay sé khac quay sé khac Trang thai khai tao

Chuéng bao déng Trang thai két thic
Hinh 10.8 FSM biéu dién cac t& hop khba an toan

Trang thai hién hanh

Bang cac trang thai tiép theo

Quay sé Khoéa an toan A B
1T A Chubéng bao déng Chubng bao dong
1P Chubéng bao déng Chubng bao déng Chubdng bao déng
2T Chubng bao déng Chubng bao ddng Khbéng khoéa an toan
2P Chubng bao dong Chubng bao déng Chubng bao déng
3T Chubng bao dong Chubng bao déng Chubng bao déng
3P Chuéng bao déng B Chubng bao dong

Hinh 10.9 Bang chuyén dich cho FSM
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10.8M6t s6 ky thuat dic ta hinh thirc

(the formal specification techniques)

Ana [Luckham va von Henke, 1985], 1a ngdon nglr dac ta cho Ada

Gist [Balzer, 1985] dung dé mé ta céc tién trinh

VDM [Jones, 1986b; Bj<drner, 1987] cho ngu nghia

CSP [Hoare, 1985] biéu dién cac su kién va céac tién trinh v6i méi trudng
lam viéc

Mang Petri

Z
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10.9Mang Petri

(Petri nets)

= Hudng thdi gian do Carl Adam Petri dé xuéat [Petri, 1962]

= C6 4 thanh phan chinh 0, Q t
. tap cac vitri P NG
. tAp cac phép bién déi T > t/ /\
» ham dau vao L Q‘ \Q Ps
- ham daura O \

VD: P ={p:, P2, P3,P4 } D. Q
_ T={t, t;}

I(t) = {P2,Pa}, I(t2) = {p2} X .
O(t,) = {ps}, O(t,) = {Ps,ps ) Hinh 10.11 Mang Petri

= Pinh nghia hinh th{c hon cla Peterson [Peterson, 1981] v6i moét cau tric
mang Petri la bd t& C=(P,T,l,0)
o P={p4, Py, ....p, } 1@ tdp httu han cac vitri, n >0
o T=1{t,t, ...t } 14 tAp hltu han cac bién déi, m > 0, PNnT=Q
o I: T>P”  anh xa tir cac phép bién déi sang cac vi tri
. O: T>P” anh xa tif cac phép bién ddi sang cac vij tri

Huynh Xuan Hiép - CNPM 139




= Mang Petri c6 danh dau (marking) khi gan thém cac tokens
= Dinh nghia clia Peterson [Peterson, 1981] cho danh dau
o thém M:P—{0,1,2,...} , tap cac s6 nguyén khong &m
a tré thanh bo 5: (P,T,1,0,M) 0, @ t

=N i \% .
Aol

O

Ps @ Hinh 10.13 Mang Petri ciia Hinh 10.12
. . . sau khi ban sang phép bién déi t,
Hinh 10.12 Mang Petri c6 danh dau

2ON

G%<%

Hinh 10.14 Mang Petri clGa Hinh 10.13
sau khi ban sang phép bién déi t,

b
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= Cung cam (inhibitor arc): phép bién dbi c6 thé thuc hién ma khéng can cé

token trong vi tri noi
P2

P+ t,

Hinh 10.15 Mang Petri v6i cung cdm Ps @

“*Bai toan thang may

Cé n thang may trong tda nha m tang. Mdi tAng dudc xem nhu mét vi tri F; (1<f<m) va méi thang
may la mot token. Mot token trong F; c6 nghia 1a thang may dé dang & tang f.

Rang budc 1: mbi thang may cé m nut, nat tuong (ing vGi cac tang sé sang 1én khi dugc nhan
va tat khi da di dén tang tuong iing. Goi EB (1<f<m) la cac nut cla thang may tuong (ng véi
tang f va EB;, (1<f<m, 1<e<n) la nut f clia thang may e.

EB; dugc nhén EB; Thang méay dang hoat dong T
w §| =<>
E Hinh 10.16 Mang Petri biéu dién mét nut trong thang
° may [Guha, lang va Bassiouni, 1987]. (©1987 |IEEE)

14
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Rang budc 2: Mbi tAng (trir tang dau tién va cubi cung) ¢6 2 nat chi hudng di 1én hay di
xudng. Cac nat nay sé sang 1én khi dudc nhan va tat khi thang may di dén va di chuyén theo
huéng mong mudn. FBY va FB¢ (1< f <m).

FB:® dudc nhan FB; Thang may dang hoat dong ~ Fr

;| »
» L

)

»
»

_O

—~a
M
—

FB¢ dudc nhan FB

O
y

L| »
r| »

)

Thang may dang hoat déng

Hinh 10.17 Mang Petri biéu dién cac nut chi huéng di
[Guha, lang va Bassiouni, 1987]. (©1987 IEEE)
Rang budc 3: M6t thang may khéng c6 yéu cau co nghia 1a né dang ding tai tang hién tai va
cac clia cla n6 4 trang thai déng. Khi d6 bién déi Thang may dang hoat déng sé bi ngat.

= CO thé dung mang Petri dé dac ta
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10.10 Z

Ngbén ngir dac ta hinh thiic noi tiéng vé tinh hiéu qua [Spivey, 1992]

Co sb ly thuyét : ly thuyét tap hop, ly thuyét ham, toan rdi rac, ...

Mot s6 ky hiéu s dung: 3,0,=,9,...

Cac buéc tién hanh: xac dinh cac tap hop, kiéu di liéu va hang; dinh nghia

trang thai; xac dinh trang thai khdi tao; cac phuong thiic hoat dong

Uu diém:

]

a

a
a
a
a

dé dang xac dinh 16i d4c ta trong cac giai doan vé sau

cuc ky chinh xac; giam thi€u su khéng ré rang, mau thuan,... so véi
dac ta khong hinh thic

dé dang chiing minh tinh dang dan

dé dang dao tao sir dung

giam chi phi phat trién phAm mém

dé dang thuyét phuc khach hang khi viét lai bang ngdn ngi tu nhién

St dung réng rai trong céng nghé phan mém vai cac (ing dung 16n tai cac

nudc Chau Au va My
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10.11 So sanh cac ky thuat dac ta

Phuong phap dic ta Thé loai ____ Diém manh Piém yéu
Ng6n nguU tu nhién Khoéng hinh Dé hoc Khéng chinh xac
thic Dé s(r dung Dic ta c6 thé khong ré

Dé& hiéu déi véi khach hang

rang, mau thuan va
/hodc khoéng day du

M6 hinh thuc thé-quan hé

PSL/PSA

SADT

SREM

Phan tich hé théng theo
cau tric

Ban hinh thic

Khach hang cé thé hiéu
ducc

Chinh xac hon cac phuong
phap khéng hinh thiic

Khéng chinh xac nhu
cac phuong phap
hinh thic

Nhin chung thi khé
dinh luong thai gian

Anna

CSP

May htu han trang thai
ma réng

Gist

Mang Petri

VDM

Z

Hinh thic

Cuc ky chinh xac

C6 thé gidm cac 16i dac ta

C6 thé gidm chi phi va nhan
luc

C6 thé hé tro viéc chiing
minh tinh chinh xac

Khé hoc

Khé st dung

Khach hang hau nhu
khéng thé hiéu dudc
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10.12 Kiém thir trong giai doan dic ta
(testing during the specification phase)

= Panh gia su chinh xac cua tai liéu dac ta
= Thanh tra (inspection) [Fagan, 1976] cho giai doan thiét ké va viét ma Iénh
VD:nhém thanh tra (team of inspectors) sé doéi chiéu lai tai liéu dac ta véi

mot danh sach kiém tra (checklist)
= M6t dif kién dién hinh trong danh sach thanh tra dic ta bao gébm: da chi rd

cac tai nguyén phan cling?, da chi rd cac tiéu chuan chap thuan ?

10.13 Danh gia cong viéc dac ta
(metrics for the specification phase)

= Danh gia 5 dai lugng co ban: kich thudc (sé trang tai liéu dac ta, kich thuéc
san pham dich,...), gia thanh, thdi gian, nhan luc, chat luong (thdng ké 16i)

= S dung tU dién di liéu (data dictionary)

145

Huynh Xuan Hiép - CNPM




11

GIAI POAN

PHAN TiCH HUGNG DOl TUONG
(OBJECT-ORIENTED ANALYSIS PHASE)

Noi dung:

Khai quat chung

Mo hinh céac trudng hop st dung
M6 hinh [6p

Mo hinh déng
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10.1Khai quat chung

(overview)

T6t hon dac ta (phan tich) cau tric
La ky thuat dac ta ban hinh thiic trong cac ky thuat huéng doéi tuong
UML (unified modeling language)

C6 3 budc chinh
2 moO hinh céc trudng hdp st dung
o mo6 hinh 16p
o mo6 hinh déng
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10.2Mb hinh céc trudng hop su dung
(use-case modeling)

Xac dinh cac chiic nang clia san pham, cung cap cai nhin trén téng thé
cac chic nang cho nén con dugc goi la mé hinh chiic nang
Thé hién su tuong tac gilra cac 16p trong san pham véi ngudi st dung
Trinh bay dudi 2 dang

2 80 do6 truéng hop st dung

o cac kich ban két hop
Kich ban la thé hién cla trudng hop st dung
Thang may

«—1 nhan nat thang may
\
N . 2 d \ , N
guoi su dung nhan nut huéng tang

Hinh 11.1 Cac trudng hdp s dung trong bai toan
thang may
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1. Ngudi A nhan nut UP tai tdng 3 dé yéu cau thang may. Ngudi A muén di dén tang 7.

2. Nut UP sang lén.

3. Mot thang may dén tang 3. Trong thang may nay c6 ngudi B vao thang may tir tang 1 va di
dén tang 9.

4. Nut UP tat.

5. Thang may md cla, ngudi A vao thang may.

6. Ngudi A nhan nut di tang 7.

7. Nattang 7 sang lén.

8. Cura thang may dong.

9. Thang may di dén tang 7.

10. Nut tang 7 tat.

11. Clra thang may md cho phép ngudi A di ra khdi thang may.

12. B0 dinh thdi hoat ddng. ngudi A di ra ngoai.

13. Clra thang may dong lai sau khi da hét thai gian.

14. Thang may ti€p tuc di dén tang 9 vdi ngudi B.

Hinh 11.2 Mot kich ban théng thuong
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Ngudi A nhan nat UP tai tdng 3 dé yéu cau thang may. Ngudi A muén di dén tang 1.

Nut UP sang lén.

M6t thang may dén tang 3. Trong thang may nay cd ngudi B vao thang may tu tang 1 va di
dén tang 9.

4. Nut UP tat.

5. Thang may md cla, ngudi A vao thang may.

6. Ngudi A nhan nut di tang 1.
7

8

9

W~

Nut tang 1 sang lén.
Clra thang may dong.
. Thang may di dén tang 9.
10. Nat tang 9 tat.
11. Clra thang may md cho phép ngudi B di ra khdi thang may.
12. B0 dinh thdi hoat déng. ngudi B di ra ngoai.
13. Clra thang may doéng lai sau khi da hét thai gian.
14. Thang may ti€p tuc di dén tang 1 vdi ngudi A.

Hinh 11.3 Mot kich ban khoéng théng thuong
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10.3Mb hinh 16p

(class modeling)

= Tach ra cac 16p va cac thudc tinh va thé hién bang sd dé thuc thé-quan hé

= Tach tén (noun extraction), nham chi ra cac I6p c6 thé cé véi 3 bubc sau:

o dinh nghia stc tich van dé: dinh nghia san pham trén nhiing nét
chinh nhat véi nhiing cau don.
VD: Cac nut trong cac thang may va tai cac tang diéu khién su di chuyén n thang
may cla tdoa nha m tang.

2 chién lugc khéng hinh thic: [ay ra cac rang budc mét cach khéng
hinh thic dé giai quyét van dé
VD: Cac nut dung trong cac thang may va tai cac tang diéu khién su di chuyén n
thang may cla tda nha m tang. Cac nut sé sang lén khi dugc nhan véi yéu cau mot
thang may ding tai tang xac dinh nao dé va anh dén tat di khi yéu cau da dudc dap
(ing. Khi moét thang may khong c6 yéu cau nao thi diing tai tang hién hanh véi cac cira
doéng.
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o hinh thiic héa chién lugc: xac dinh cac tén trong chién lugc khong
hinh thic (k€ cac cac ndi dung nam ngoai bién van dé) va s dung
cac tén nhu la cac (ng cu vién cho cac tén I16p
VD: Cac nt dung trong cac thang may va tai cac ting diéu khién su di chuyén n
thang may cla tda nha m tang. Cac nut sé sang Ién khi dudc nhan véi yéu cau mot
thang may dung tai tang xac dinh nao dé va anh dén tat di khi yéu cau da duoc dap
(ing. Khi moét thang may khong cé yéu cau nao thi ding tai tang hién hanh vGi cac

cura dong.
Nut
sang Ién: boolean
| |
Nut trong thang may Nut tai cac tang

m | | 2m-2
giao tiép VG giao tiép Vi

‘ n Thang may 1 ‘

clra md: boolean

Hinh 11.4 So d6 I16p dau tién
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Nut
sang Ién: boolean

/N

Nut trong thang may Nut tai cac tang
m | | 2m-2
giao ti€p vOi giao tiép vai

n| Bo diéu khién thang may ‘

1
diéu |khié’n
n
Thang may
clfa md: boolean

Hinh 11.5 So d6 I6p th( hai
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= Khung I6p trach nhiém va hgp tac (class-responsibility-collaboration CRC)
do nhém phat trién dién vao:
o tén 16p
a cac chldc nang (trach nhiém)
o danh sach cac I6p goi cac chic nang nay (hop tac)

Phan tich:
o uu diém:
- dudc thuc hién bdi mét nhém 1am viéc do dé giam thi€u cac thiét
s6t hay cac muc khéng chinh xac trong 16p;
- dé dang xac dinh so d6 16p c6 day du va chinh xac hay chua;
- rat t6t trong viéc xac dinh cac chiic nang va kha nang hop tac
gitra cac I6p.
« nhugc diém: khdng phai la cach tim I6p t6t néu nhu nhém lam viéc
chua cé kinh nghiém trén cac linh vuc lién quan;
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LGP
Bo diéu khién thang may
TRACH NHIEM

Bat nut trong thang may
Tat nut trong thang may
Bat nut tai tang
Tat nut tai tang
M3 clra thang may
Doéng clra thang may
Di chuyén thang may |én moét tang
Di chuyén thang may xuéng mét tang

HOP TAC
L6p Nut trong thang may
LSp Nut tai cac tang
. L6p Thang may
inh 11.6 CRC dau tién cla I16p B diéu khién thang may

ONOoOGOREWN =

T
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10.4M6 hinh dong

(dynamic modeling)

= Xay dung so dé trang thai, la viéc mé ta sdn pham dudi dang mé hinh
trang thai htiu han
o trang thai
a SU kién
u) Vi tu
= Thuc hién trén tung I6p
» Tuong tu FSM

Hinh 11.7 So d6 trang thai cho 16p B diéu khién thang may
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[nat dudc nhan, dén nat sang]

A

[khéng c6 yéu cau, clra dong]

A

__{

Lap trén bo diéu khién thang may

T
[nat dugc nhan, nat khong sang] |

v

( XU ly yéu cau w l

do/ cap nhat yéu cau

do/ bat nut

(Xéc dinh néu cé yéu cau dimng lai

[khéng c6 yéu cau ding tai tang f]

Ldo/ kiém ching yéu cau J
[ T

[ngudi dung da yéu cau

l dung tai tang f

( Tiép tuc di chuyén w

[ o)

. T

[thang may giU’ng, [thang may ding, khéng cé yéu cau ]
co yéu cau ]

( bi vao trang thai cho

Ldo/ déng clra thang may sau khi hét thai gian J

DPéng cura thang may W

Ldo/ déng clra thang may sau khi hét thai gian J
T
[nat tAngsang]

v

do/ di chuyén thang may
mot tang theo hudng d

Dirng tai tang
do/ dung thang may
do/ ma clra
do/ cap nhat yéu cau

g
[ndat thang may sang]
v [nuat thang may

[

Tat nat thang may W khong sang]

Ldo/ tat nut trong thang may J

A 4

Tat nat tai tang

—

do/ tat nat tai tAng

[nat tdng khong sang]
v
X{r ly yéu cau tiép theo w

yéu cau tiép theo

* A 4

TN (2T

do/ dich chuyén thang may mét tang theo huéng J
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GIAI POAN THIET KE
1 2 (DESIGN PHASE)

Noi dung:

Khai quat chung

Thiét ké va triu tugng hoa
Thiét k& hudng su kién
Thiét k& huéng dir liéu
Thiét ké hudng doi tuong
Kiém thir

Danh gia
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12.1Khai quat chung

(overview)

Hang tram ky thuat thiét ké da ra dadi trong hon 30 nam qua
Thiét ké hudng su kién (action-oriented)
= phan ra sadn pham thanh cac moé-dun c6 tinh chat ché cao va it gan két
vGi nhau
Thiét k& huéng dir liéu (data-oriented)
» phu thudc vao cau trdc dir liéu ma cac x ly dugc thuc hién trén do
. cac ky thuat néi tiéng nhu [Jackson, 1975;1983], [Wanier, 1976;1981]
va [Orr, 1981]
Thiét ké hudng doi tuong
- dang téng hop, bao gébm ca su kién va dir liéu

= D4u vao: tai liéu dac ta, cho biét sdn pham phai lam gi (what ?)
= PAau ra; dé dat dudc nhiing cong viéc da mé ta& 6 dau vao, san pham phai
thuc hién nhu thé nao (how ?)
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12.2Thiét ké va triru twgng hoda
(design and abstraction)

Giai doan thiét k€ phan mém cb6 3 hoat dong chinh: kién truc, chi tiét va
kiém thir
Thiét ké kién truc (architectural design, general design, logical design,
high-level design): theo quan diém triiu tuong héa 1a phan chia san pham
thanh cac mé-dun
Thiét ké chi tiét (detailed design, modular design, physical design, low-
level design): chi tiét hoa tiing mo-dun

o chon giai thuat

o chon cau trac dir liéu
Kiém th( thiét k& (design testing)
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12.3Phan tich dong dir liéu
(data flow analysis - DFA)

= Thiét ké hudng su kién, tao ra cac mo-dun vdi tinh chat ché cao
o dau vao: so do dong dit liéu (data flow diagram - DFD)
2 sau khi hoan thanh DFD, nha thiét ké phan mém phai hoan tat cac
thdng tin vao/ra clia ting module
= Diém tritu tuong hda cao nhat dau vao (point of highest abstraction of
input): diém bién chuyén dir liéu dau vao thanh di liéu noi tai
= Diém trifu tuong hda cao nhat dau ra (point of highest abstraction of
output): diém bién chuyén dir liéu néi tai thanh dau ra

dau vao dau ra

e e I e B e e D e Bl e Bl o U

Hinh 12.1 Thé hién d{ liéu va su kién cGia san pham bang DFD
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dau vao

mo-dun dau vao

moé-dun chuyén doi

mo-dun dau ra

diém triru tuong héa diém triiu tugng hoa
cao nhat dau vao cao nhat dau ra

Hinh 12.2 Céc diém triiu tuong héa cao nhat diu vao va dau ra

Vi du vé DFA : dém sé tur (words) trong tap tin

ps :

nhan tén
tap tin

tén
tap tin cong
nhan tap
tin hop 1é

dém sbé

dau ra
mong

tu
—»

dinh dang
sO luong tur
da dém

dau vao tai day >/ \_+——— dau ra tai day
diém tritu tugng héa  iém tritu tuong hoa Hinh 12.3 DFD .tai Ié,n |éT
cao nhat dau vao cao nhat dau ra min thu nhat
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cdtrang | Thuc hién d&m s6 tur

thai
an tap ti an tap ti 6 luong
tén tap tin tén tap tin S0 lugn,
hop 1& / hop 1é s6 luong tu da aém

tr da dém
Nhan dau vao Pém s6 Iuong tur Tao dau ra
cd trang - SO tir dém
. thai s6 lugng S5 tir d&m dugc da
tén Aten. tu da dém dugc da dinh dang
tap tin tap tin dinh dang
DPoc tén tap tin Cong nhan tén tap tin Dinh dang s6 tir da dém Thé hién s& tir da dém

O——— dirliéu
@ —— diéu khién
Hinh 12.4 Biéu do cau tric
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< Thiét ké chi tiét 4 mo-dun

Tén mo-dun

Kiéu tra vé

Cac tham sé dau vao

Céac tham s6 dau ra

Céc théng bao 16i

Cac tap tin truy xuat

Céc tap tin c6 thay déi trén d6
Cac mé6-dun dudc goi

M6 ta

Poc tap tin
String
khéng
khéng
khéng
khéng
khong
khéng
San phdm dugc thi hanh khi ngudi dung gé lénh
word count <tén tap tin>
SUr dung mét I6i goi hé théng, md-dun nay sé truy xuat ndi dung
chudi Iénh do ngudi st dung nhap vao, tach ra tén tap tin va tra
vé két qua la tén tap tin da tach dugc

Tén mo-dun

Kiéu tra vé

Céc tham s6 dau vao

Céc tham s6 dau ra

Céc théng bao 16i

Caéc tap tin truy xuét

Cac tap tin c6 thay ddi trén d6
Cac mo6-dun dudc goi

M6 ta

Cong nhan tén tap tin hop 1é

boolean

tén tap tin: String

khéng

khéng

khéng

khéng

khéng

M6-dun nay tao mot I3i goi hé théng dé xac dinh su ton tai clia
tap tin v6i tham s6 d4u vao 1a tén tap tin. Moé-dun tra vé két quéa
true néu tap tin da ton tai va false néu ngudc lai.
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Tén mo-dun

Dém s6 lugng tir

Kiéu tra vé integer

Céc tham sd dau vao tén tap tin hop I€: String

Céac tham s6 dau ra khéng

Céc théng bao 16i khéng

Cac tap tin truy xuat khong

Céc tap tin co6 thay d6i trén d6  khéng

Cac mé6-dun dudc goi khéng

Mbé ta Mé-dun nay xac dinh véi tén tap tin hop 1& dau vao la tap tin van
ban. Khi d6 mé-dun sé tra vé sé tuir cd trong tap tin van ban ,
ngudc lai trd vé -1.

Tén mo-dun Tao dau ra

Kiéu tra vé void

Céc tham sé dau vao s6 luong tu: integer

Céc tham s6 dau ra khéng

Céc théng bao 16i khong

Céc tap tin truy xuat khong

Cac tap tin c6 thay ddi trén d6  khong

Cac mo6-dun dugc goi

Dinh dang sé tir

cac tham so: sé tirinteger, s6 tir da dudc dinh dang:String
Thé hién sé tir da dém

cac tham soé: s tir da dudc dinh dang:integer: String
M6-dun nay |&y tham s6 dau vao la sé tir da dém dugc bang
cach goi mé-dun Dinh dang s tir va sau d6 goi mé-dun Thé
hién s6 tir da dém dé thé hién sé tir da dém dugc.

Hinh 12.5 Thiét ké chi tiét cac md-dun
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12.4Phan tich giao dich

(transaction analysis - TA)

= Thiét ké huéng su kién
= M6t giao dich Ia mét thao tac theo quan diém ctia ngudi s dung san pham
VD: x ly mot yéu cau, in ra danh sach cac dat hang trong ngay

[ B6 phan tich ( NN )
Bo diéu van
M il
4 N

[ XU ly giao dich } [ XU ly giao dich } [ XU ly giao dich } [ XU ly giao dich XU ly giao dich
t3

t1 t2

~

[ Hiéu chinh mot sé giao dich

t4 t5

- J

— /

[ Cap nhat moét so tap tin ]

A 4

Hinh 12.6 Thiét ké dang giao dich-x{ ly [ Ghi vao s k& toan ]
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12.5Thiét k& huéng ddi tuong
(object-oriented design - OOD)

= Thiét k& san pham thanh cac déi tuong(object) la cac thé hién cla cac I6p
(classe) hay cac IGp con (subclass)

= Cac ngdn ng(r lap trinh huéng doéi tuong thong dung nhu Smalltalk
[Goldberg va Robson, 1989], C++ [Stroustrup, 1991], Eiffel [Meyer,
1992b], Ada95 [ISO/IEC 8652, 1995] va Java [Flanagan, 19906]

= Khi cai dat trén cac ngon ngir 1ap trinh khéng hudng déi tuong ti€én hanh
thiét k& trén cac kiéu dir liéu triiu tuong (abstract data type design)

= Bao gbm 4 budc:

xay dung so do tuong tac cho tiung kich ban

xay dung so do IGp chi tiét

thiét k& sadn pham theo céac dai tuong clia khach hang
ti€n hanh thiét ké chi tiét

a
a
a
a
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Ung dung thang may

Nut

Cac tién ich thang may

sang Ién: boolean

tat nut (abstract)
bat nut (abstract)

Nut trong thang may

tat nat
bat nat

mn |
diéu khién

Nt tai cac tang

tat nat
bat nat

Huynh Xuan Hiép - CNPM

Bo diéu khién thang may

| 2m-2
diéu khién

| 1
diéu khién

n

Thang may

clra md: boolean

chuyén thang may 1én trén
chuyén thang may xuéng

Hinh 12.7 So dé 16p chi tiét

Cac cura thang may

ctra m3: Boolean

clra dong
clra mé
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ung dung thang may

y

bé diéu khién thang may

A 4 A 4

A 4

cac tién ich thang may

A 4

A 4

thang may nut trong thang may

cac cira thang may

nut tai cac tang

Hinh 12.8 Quan hé khach hang-doéi tuong
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12.6Kiém thir trong giai doan thiét ké
(testing during the design phase)

Tim thay 16i trong giai doan nay |a rat quan trong
Cé thé st dung
o walkthroughs
- thanh tra tuong tu nhu trong giai doan dac ta nhung c6 thé khéng cb
dai dién clia khach hang
Phai phan anh dudc hudng thiét ké

12.7Danh gia giai doan thiét ké

(metrics for the design phase)

C6 nhiéu phuang phap danh gia trén cac mat clia giai doan thiét ké
2 80 lugng cac mo-dun: déanh gia thd vé kich thude clia san pham
2 do6 gan két ciia mo-dun: danh gia vé chat lugng
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2 dd noi két gilra cac mo-dun: théng ké veé [0i
= PO phdc tap cla thiét k& chi tiét M bang sé luong quyét dinh nhi phan cong
vGi 1 [McCabe, 1976] (hay s6 lugng nhanh trong mot mo-dun)
VD: d6 phc tap khi viét moét moé-dun toasci:
a ¢O st dung switch c6 128 nhanh : 128
- st dung bang chuyén déi truc tiép: 1
= [Henry va Kafura, 1981] M = length x (fan-in x fan-out)?
2 length : kich thuéc mé-dun
o fan-in : s6 luong céac lubng di vao mé-dun + sé ludng cau trdc dir liéu
ma mo-dun truy xuat
- fan-out : s6 luong cac ludng di ra mo-dun + s6 ludng cac cau tric dir
liéu toan cuc ma mo-dun cap nhat
= Phuong phap thanh cong nhat cho thiét ké huéng doéi tugng: CDM
[Kitchenham, Pickard va Linkman, 1990; Shepperd, 1990]
= M6t s6 phuang phap khac : [Chidamber va Kemerer, 1994], [Binkley and
Schach, 1996;1997;1998]
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GIAI POAN CAI PAT
1 3 (IMPLEMENTATION PHASE)

Noi dung:

Khai quat chung

Ky nang lap trinh tot

Viét ma 1énh chuén

Lua chon trudng hop kiém thd mo-dun
Céac phuong phéap tao dir liéu kiém thl
Ky thuat Cleanroom
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13.1Khai quat chung

(overview)

Qua trinh chuyén doi tir thiét k& chi tiét sang ma 1&nh
Do nhiéu ngudi thuc hién (programming-in-the-many)
Lua chon ngbén ngu 1ap trinh
2 phu thubéc vao hdp nglr cia may tinh
2 phu thudc vao sé luong ngdn ngit 1ap trinh sén cé
o thoi quen s dung ngdn nglr 1ap trinh
Cac ngdn ngtr 1ap trinh thé hé th{ tu (fourth generation languages — 4GL):
Focus, Nature,...
o ma may (1)
s hop ngur (2)
o ngdn ngu mic cao (3) : FORTRAN, ALGOL 60, COBOL,...
— Muc tiéu 1a s&n pham sé& do chinh ngudi 1ap trinh st dung (end-user
programming)
= C6 danh gia rudi ro khi chon ngén ngtr lap trinh
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13.2Ky nang lap trinh tot

(good programming practice)

Hi€u ré ngdn ngir (language-specific)
Sur dung tén bién thich hdp va c6 nghia (use of consistent and meaningful
variable names)

= ¢6 nghia theo quan diém cla cac nha lap trinh bao tri

o chd y dén ngdn nglr me dé cula cac lap trinh vién, théng nhat ngén

ngl dé dat tén bién (tiéng Anh,...)

- tén bién phai rd rang va khdng gay l1am lan

- dé dang hiéu cac ma lénh
Chu thich tu than (the issue of self-documenting code)

o khéng cb cac dong chu thich

- cac tén bién phai dudc dién gidi ngay ti dau (prologue comments)
Nén cb cac chu thich bén trong mé-dun (inline comments)
S dung tham s6 (use of parameters)
Dé doc (code layout for increased readability), s dung cac cap dau
ngodc, canh dau dong, cac dong trdng dé dinh rd cac cdng viéc,...
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= Théng tin t6i thiéu ctia mét mo-dun (the minimum information)

2 tén mdé-dun

= mo ta van tat cac céng viéc mé-dun phai thuc hién

2 tén cla lap trinh vién

2 ngay viét moé-dun

a ngay mo-dun dudc chép thuan va dudc chap thuan bdi ai

- cac tham so

. danh sach cac tén bién (nén theo th(r tu chir cai) va cach s dung

o tén cac tap tin ma mo-dun cé truy xuat

- tén cac tap tin bi thay d6i bGi mé-dun (néu co)

o nhap/xuat cia mo-dun (néu co)

. cac kha nang 16i xay ra

- tén tap tin s& duoc s dung dé kiém thir

= danh sach cac cép nhat da dudc tién hanh véi ngay tuong (ing, nguadi
chap thuan

. céac 16i da biét (néu co)
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= C4c lénh iflobng nhau (nested if statement)

o 90° if (latitude>30 && longitude>120)
S 600 @ {
= if (latitude<=60 && longitude<=150)
w 30° @ mapSquareNo = 1;
- else if (latitude<=90 && longitude<=150)
90° 120° 150° 180° mapSquareNo = 2;
] else
longitude System.out.printin(“Not on the map”);
}
else

System.out.printin(*Not on the map”);

Hinh 13.1 Cac toa do trén ban do Hinh 13.2 Dinh dang t6t nhung nhiéu if lbng nhau

if (latitude>30 && longitude>120) { if (latitude<=60 && longitude<=150) mapSquareNo = 1; else if (latitude<=90 &&
longitude<=150) mapSquareNo = 2; else System.out.printin(“Not on the map”);} else System.out.printin(“Not on the
map”);

Hinh 13.3 Dinh dang x&u va nhiéu if lbng nhau

if (longitude>120 && longitude<=150 && latitude>30 && latitude<=60)
mapSquareNo = 1;
else if (longitude>120 && longitude<=150 && latitude>60 && latitude<=90)
mapSquareNo = 2;
else
System.out.printin(*“Not on the map”);

Hinh 13.4 Cac cau if chdp nhan dudc
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13.3Viét ma lIénh chuan
(coding standards)

Théng nhat quy uGc vé cach dat tén mo-dun, tén bién,...
Nén st dung cac quy tac sau:

2 d6 16ng nhau cla Iénh iftdi da la 3

2 mdi md-dun c6 khodng 35 dén 50 ma Iénh thuc thi

» khoéng s dung 1énh goto, c6 thé s dung dé bat 16i
Chiu su kiém th cia nhém SQA

C6 kha nang st dung lai (reuse)
- mot s6 phan trong dac ta, hop dong, ké hoach, thiét k&, cac mo-dun
. mot s6 thiét bi phan ciing lién quan

Huynh Xuan Hiép - CNPM 1597




13.4Lua chon trudng hdp kieém thi mo-dun
(module test case selection)

= M6t mé-dun phai chiu hai lan kiém thi
2 khong hinh thic (informal testing), do 1ap trinh vién ti€n hanh
o theo phuong phap (methodical testing), do nhém SQA thuc hién sau
khi khi [p trinh vién xac nhan rang mé-dun da van hanh tét:
— khong dua trén viéc thuc thi (nonexecution-based testing)
— dua trén viéc thuc thi (execution-based testing)
= C4ch kiém th(r d& nhat 14 s dung di liéu kiém th{ bura bai, khi d6 sé
khéng c6 du thai gian dé thuc hién
= C4c kiém thr t6t nhat 1a xay dung cac trudng hop kiém thi co6 hé théng,
cac bo di liéu kiém th{r dudc tao ra cé chon loc
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13.5Cac phuong phap tao dir liéu kiém thir

(constructing test data to test a module)

= Kiém th(r dua trén dac ta, khéng chd y d&n ma 1énh
. C&c tén goi khac: hdp den (black-box), cau truc (structural), dif liéu dan
(data-driven), chiic nang (functional), xuat/nhap dan (input/output
driven)
- VD: 5 dang hoa héng va 7 dang khau hao, s6 trudng hop kiém th it
nhat sé la 35
Kiém thr dua trén ma lénh, khéng chi y dén dac ta; moi phan nhanh trong
mo-dun phai dudc thuc thi it nhat mot 1an
. C&c tén goi khac: hdp kinh (glass-box), hop trang (white-box), hanh vi
(behavioral), logic dan (logic-driven), dinh hudng dudng di (path-
oriented)
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13.6Ky thuat kiém thir dang hop den

(black-box module-testing techniques)

= Kiém th(f tuong duong va phan tich gié tri bién (equivalence testing and
boundary value analysis)
2 16p tuong duong
. phan tich gia tri bién trong khoang (R;,R,) sé& c6 5 truong hop kiém
tha: <R, =R,, >R,va <R, , =R, , >R,
= Kiém th( chiic nang (functional testing)
o dua trén du liéu theo tung chiic nang
<ham mic cao> ::== if <biéu thuc diéu kién>
<ham miuc thdp 1>;
else
<ham muc thdp 2>;
— <biéu thic diéu kién>, <hdm mic thdp 1>, <ham mic thdp 2> codn
<ham miic cao> s& kiém thd dang hdép kinh (& phédn tié&p theo)
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13.7Ky thuat kiém thir dang hop kinh

(glass-box module-testing techniques)

= Kiém th{ cau trac Iénh, phan nhanh va dudng di (statement, branch, and
path coverage)
o lénh: cac chubi dir liéu thr phai ddm bédo méi 1énh dudc thuc hién it
nhat mét lan. VD:

if (s > 1 && t == 0)
x = 9;

Truong hop kiém thd: s = 2, t 0.
= phan nhanh: cac chubi di Ileu th(r phal dam bdo méi nhanh dugc thuc
hién it nhat mot 1an
= Con goi kiém thir c4u truc véi hai dang trén
» dudng di: hiéu qua nhat, kiém thir tat ca cac huéng di c6 thé
- st dung phuong phap dinh nghia toan bd cac duong di c6 su
dung (all-definition-use-path coverage) nham giam thiéu sé
luong dudng di phai kiém th(r [Rapps va Weyuker, 1985]
- Uing v6i moi dudng di tao mot bd dir liéu kiém thlr
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= Po db phuc tap (complexity metrics)
. 86 luong dong lénh [Basili va Hutchens, 1983; Takahashi va
Kamayachi, 1985]
- 80 lugng cac quyét dinh nhi phan + 1 [McCabe, 1976]
2 d6 do Halstead
- n,: s6 luong cac toan t& khac nhau
- n,: s6 lugng cac toan hang khac nhau
- N,: tdbng s6 cac toan tur
- N,: téng sé cac toan hang. VD:
if (k < 2)

{
if (k > 3)
X = X*k:

}

cdc todn tu khdc nhau: if ( < ) { > = !
cdc todn hang khdc nhau: k 2 3 x
n, = 10, n, = 4, N, = 13, N, = 7

o kich thuéc du liéu: O, Q
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13.8Ky thuat Cleanroom

= Dé xuét bdi [Cobb va Mills, 1990: Dyer, 1992: Linger, 1994], t§ hop mét s6
ky thuat phat trién phan mém khac nhau
= mo hinh tang trudng
. cac ky thuat dac ta va thiét k& hinh thiic
o k¥ thuat kiém thd mé-dun khéng dua trén thuc thi: doc ma Iénh,
walkthroughs va thanh tra

Mot s6 tmg dung:
o Ericsson Telecom OS32 véi 350000 dong 1énh do 70 ngudi thuc hién
(1.0 16i /KLOC),...
= 17 san pham véi 1 triéu dong Iénh (2.3 16i/KLOC) [Linger, 1994]
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1 4 GIAI POAN CAI BAT VA TiCH HOP
(IMPLEMENTATION AND INTEGRATION PHASE)

Noi dung:

Khai quat chung

Cai dat va tich hop

Cai dat va tich hgp dang trén xudng
Cai dat va tich hgp dang dudi Ién
Cai dat va tich hop dang hén hop
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14.1Khai quat chung

(overview)

= Sé khbng tét néu nhu viéc cai dat dudc thuc hién riéng ré va sau do tich
hop lai toan bd va dugc kiém thl chung

= Sé t6t hon néu nhu viéc cai dat va tich hop dudc thuc hién song song
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14.2Cai dat va tich hop

(implementation and integration)

= Xét vi du sau:

N

Hinh 14.1 So d6 dién hinh vé su lién két gilta cac moé-dun

— Rat khé khan khi kiém th mé-dun a riéng biét trudc khi kiém th{t cac
mo-dun b, cva d'!
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14.3Cai dat va tich hgp dang trén xudng

(top-down implementation and integration)

Néu mo-dun mA goi mo-dun mB thi mA dudc cai dat va tich hop truéc mB
VD: (Hinh 14.1) , cac th{r tu cé thé 1a:
a,b,c,d,e,f,9,h,1i,3,k,1 haya,b,e,h,c,d,£,1,9,7,k,1
Khi mé-dun mNew dudc thém vao, thi 16i xay ra chi c6 thé tai cac vi tri:
o MO-dun mNew
- giao dién (=1) gitra mNew va phan con lai hién c6 trong san pham
C6 thé chia thanh 2 dang
= mé-dun logic (logic module): 16 hop cac dong diéu khién quyét dinh
trong san pham. VD: (Hinh 14.1) a,b,c,d vacéthéla g, ]
o mo-dun hoat déng (operational module): hoat ddng that su clia san
phdm. VD: (Hinh 14.1) e, f,h,1i,k,1,m
= Cac mo-dun hoat déng phai dugc cai dat truéc cac md-dun logic
Khé khan khi st dung lai cac mo-dun
= Lap trinh bao vé(defensive programming): kiém tra an toan khi goi mé-dun
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14.4Cai dit va tich hop dang dusi 1én

(bottom-up implementation and integration)

= Néu mo-dun mA goi mo-dun mB thi mB dudc cai dat va tich hop truéc mA
VD: (Hinh 14.1)
o thG¢tuduy nhatla: 1,m,h,i,j,k,e,f,9,b,c,d,a
o nén phan chia cac mé-dun nhu sau:
nguoi 1: h,e,b
nguci 2: i, f,c
nguoi 3:1,m,j,k,qg,d
tich hdp 3&2, sau khi tich hdop b, ¢, d thi cai dat va tich hop a
= Né&u gap 16i & cac mo-dun logic thi s& khé khan khi 1an vét sita déi trd lai
trén cac m6-dun da thuc hién cai dat va tich hop
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14.5Cai dit va tich hgp dang hon hop

(sandwich implementation and integration)

= Xét vi du sau:

o m
/ \\\\‘~\
0] 7] ol
mo-dun logic m

mo-dun hoat dong
--- giao dién gitra m6-dun logic va mdé-dun hoat d(f)ng~
Hinh 14.2 Cai dat va tich hdp dang hén hap
Cai dat:
o trén xubng: a, b, c,d, g, ]
odubGilén:e,f,h,1i,k,1,m
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14.6Tong két cac phuong phap tiép can

(summary of implementation and integration approaches)

Céch tiép can Diém manh Piém yéu
Cai dat trudce, tich hop sau - Khoéng cé lap dugc 16i
Cham phat hién 13i thiét k&
chinh
Cai dat va tich hop trén xuéng | Cé lap duadc 16i Cac mo-dun c6 kha nang st

SAm phét hién 16i thiét k& chinh

dung lai khéng dugc kiém thi
day du

Cai dat va tich hop dudi Ién

Cé lap dudc 16i

Cac mo-dun c6 kha nang st
dung lai dugdc kiém thl day
du

Cham phat hién 16i thiét ké&
chinh

Cai dat va tich hop hén hop

Cé lap dudc 16i

S&m phat hién 13i thiét k& chinh

Cac mo-dun cb kha nang s
dung lai dudc kiém thir day
du

Hinh 14.3 Téng két cac phuong phap tiép can
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14.7Cai dit va tich hodp cac san pham huéng doi tuogng

(implementation and integration of object-oriented products)

= Cai dat va tich hop dang trén xuéng: tuong tu nhu ti€p can co dién

= Cai dat va tich hop dang dudi Ién: cac doi tugng gui thong bao dén nhiing
doéi tuong da dudc cai dat va tich hdp sau khi ban than da dudc cai dat va

tich hop

= Cai dat va tich hop hén hop
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14.8 Kiém tho

= Kiém th( tich hop giao dién GUI, khoé khan khi kiém th(t ngudi dung sur
dung chubt, kich hoat thuc don,...
= Dung cac ngdn ngir scripts, céng cu kiém thir dac biét

= Kiém th& sdn pham, do nhém SQA thuc hién theo trinh tu sau:
hop den
ting mo-dun (hoac tiing doéi tugng)
dang thé trén toan san pham
dac biét (stress): khi login,...
khoi lugng (volume): vGi nhiéu tap tin dau vao
xem xét lai toan bd cac tai liéu sé trao cho khach hang (thda man
SPMP)
- d6i chiéu gitra tai liéu va sdn pham
= COo thé dung kich ban cho cac phan mém dang hudng déi tuong

O

O O O O O
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= Chap nhan kiém th{r (acceptance testing)
a thuc hién gitra khach hang va nhom SQA
o phai thuc hién trén dir liéu thuc té€ chir khéng don thuan la dir liéu
dung dé kiém th{
2 néu sadn pham mdi thay thé sdn pham da c6 san, trong tai liéu dac ta
phai c6 mét diéu khoan cho phép sdn pham mdéi duoc cai dat song
song véi sdn pham cii cho dén khi khach hang chap thuan

= K&t thuc giai doan kiém th{r thi céng viéc clia cac nha phat trién xem nhu
két thic va san pham chuyén sang giai doan bao tri
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14.9Tich hop moi trueng

(integrated environments)

= Nham muc tiéu tat ca cac céng cu trong cung modt méi trudng cb clng giao
dién ngudi dung (user interface integration)
= Nhin thdy va cam nhan dugc (look and feel)

= Tich hop cac tién trinh (process integration)
= moi trudng thudng hé trd cho mét tién trinh phat trién phan mém dac
biét nao dé
2 cOn goi la moi trudng ky thuat nén (technique-based enviroment)
o mot s6 méi trudng thuong mai: Analyst/Designer theo phuong phap
Yourdon [Yourdon, 1989], Statemate [Hrel va al., 1990], Rose
[Booch, 1994]....
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= Tich hop cong cu (tool integration), tat ca cac cong cu giao ti€p véi nhau
théng qua cac dinh dang di liéu giong nhau. VD: theo dang ma ASCII
o tich hop cébng cu dong du liéu (data stream tool integration)
VD: cac dong dir liéu nhap/xuat déu dudi dang ma ASCI|

> |
7| o0

—>| tool 1 ! :\ tool 2 ! v > tool n \

Hinh 14.4 (a) Tich hop céng cu dong du liéu

o tich hgp front-end (front-end tool inegration), cac céng cu dudc
nhung. Méi trudng thuong mai: SoftBench [Riehle, 1991] danh cho
san xuat phan cing, CT danh cho san xuat phan mém

“ N "y ”
I \ 4 v v
\ tool 1 \ | tool 2 \ }—>| tooln | ---- Front-end

Hinh 14.4 (b) Tich hop c6ng cu front-end
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- tich hop back-end (back-end tool inegration), s&r dung ca sd dir liéu
chung. Méi truong thuong mai: AD/Cycle [Mercurio, Meyers, Nisbet
va Radin, 1990]

f 0 0 * Back-end
¢ v v v
__toolt | [ tool2 | [ e |

Hinh 14.4 (c) Tich hop céng cu back-end

= Cac khubn dang tich hop khac (other forms of integration)
o tich hop nhém (team integration), tao hiéu qua va cach giao tiép
trong nhom phat trién
- tich hap quén ly (management integration), ho trd cho quan ly
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14.10Danh gia giai doan cai dat va tich hgp

(metrics for the implementation and integration phase)

= C6 nhiéu phuong phap do do phirc tap tai giai doan nay
= Cong thiic [Brettschneider, 1989] xac dinh thdi gian kiém thir

f rarget Trong d6: (I6i — failure)
In ( 0.5 + frarget j 0 ftarget : 8,6 lU’Ong |6| dl{dOén )
0.5 + ftarget < © ftotal : ?6 Iél thu’c';a SL'I xay Ea Sau~.do
| ( : j o t, : thoi gian kiém th(r xay ra I0i
Toal  + Trarge o In : 16-ga-rit theo co s6 e

VD: Gia st sdn pham c6 50000 LOC, hop déng qui dinh moi KDSI ¢6 it
hon 0.02 16i. San pham dugc kiém th 400 gid, trong thdi gian nay c6 20
16i xay ra va da thuc thi 50 gid ké tu 16i cudi cung.
Ta c6: fige = 0.02 x 50000 = 1, o = 20, t, = 400 — 50 =350 gid

két qua la 54 gid (thi€u 4 gid) — phai kiém thi thém 4 gid nita,
néu trong 4 gid nay cé 16i xay ra thi phai tiép tuc ap dung cdng thdec.
= Lap lai thao tac nay cho dén khi khong con thoi gian thiéu nita
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15

GIAI DPOAN BAO TRI
(MAINTENANCE PHASE)

Noi dung:

Khai quat chung

Su can thiét ctia bao tri

Nhiing doi hoi déi véi cac nha lap trinh bao tri
Quan ly bao tri

Bao tri phan mém huéng doi tuong

So sanh ky nang bao tri va k§ nang phat trién
= Kiém thir

= Panh gia
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15.1Khai quat chung

(overview)

= Giai doan b3o tri bat dau sau khi khach hang da chap thuan san pham va
can c6 cac thay déi trén san pham

= Cac thé hién cla bao tri: ma ngudn, tai liéu, huéng dan s dung,...

= Con goi |4 su tién trién (evolution) dé chi rd su phat trién clia san pham
thay vi goi d6 la bao tri
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15.2Su can thiét cua bao tri
(why maintenance is necessary)

= Hiéu chinh (corrective maintenance): khoang 17.5%; céac 16i dac ta , thiét
ké, tai liéu, ma ngudn hay cac dang khac
VD: Nghién cGu trén 69 cong ty cla [Lientz, Swanson va Tompkins]

= Hoan thién (perfective maintenance): khoang 60.5%; cac thay doi vé ma
lénh nham hoan thién hiéu nang ctia san pham
VD: Khach hang yéu cau thém mot sé chiic nang hay stia déi san pham
dé tang téc dd x{ ly

= Thich Ung (adaptive maintenance): khoang 18%; cac thay déi nham tac
dong lai nhiing thay d6i trong mai trudng ma sanpham dang van hanh.
Khach hang phai chiu chi phi (external imposed)
VD: thay déi trinh bién dich, hé diéu hanh hay phan cing
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= Cac dang khac (other types of maintenance): khoang 4%; thudc cac dang
khac ngoai ba dang ké trén

18%:

60, 5%
4%

17.5%:

E Higuchinh [l Hoan thién @ Thich thg [ Cac dang khac

Hinh 15.1 Céac khoang thdi gian cho mdi dang bao tri |
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15.3Nhitng doi hoi déi v8i cac nha lap trinh bao tri
(what is required of maintenance programmers)

= Hinh thanh thuat nglr nha 1ap trinh bao tri (maintenance programmer - MP)
= Pay la khia canh khé khan nhat, nhiéu thach thic, cia moét sdn pham
phan mém vi dung cham dén tat ca cac giai doan trong tién trinh xay dung
phan mém
= Nghich ly hién nay tai cac céng ty:
. xem nhe cong tac bao tri
. giao cac cong doan bao tri cho cac lap trinh vién mai
VD: Xem xét cac kha nang xay ra khi mét bao cao vé 16i san pham khéng
lam viéc giéng nhu trong huéng dan st dung dudc chuyén dén cho mét MP;
céac théng tin duoc dién vao theo quan diém cla ngudi s dung.
Cac ly giai co thé co:
o khéng ¢6 16i, do ngudi si dung hiéu khéng chinh xac huéng dan sur
dung hodc st dung san pham khéng dung cach
o hudng dan s dung dudc viét khéng chinh xac
o 16i tai ma ngudn
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tri 10i

trong san pham

L6i héi qui (regression fault): stra chita 16i c6 quan tdm dén cac 16i khac

Pudc xem nhu la dich vu hau mai (after-sales service), gi khach hang
bang cach cung cap nhiing dich vu bdo tri t6t nhat
La chuan muc cho su thanh cong clia cdng ty phan mém

Huynh Xuan Hiép - CNPM

MP phai cé k§ ning Ian vét (debugging skills) t6t d& xac dinh chinh xac vi

Chuan bij tai liéu chi tiét cho toan bd san pham ciing nhu cho tiing mé-dun
riéng biét sau khi stra chita xong
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15.4Quan ly bao tri

(management of maintenance)

Xay dung cd ché& cho phép cé nhiing thay doi trén san pham khi bao tri
Lanh dao nhom SQA va lanh dao nhém phat trién phan mém phai doc lap
vGi nhau
Céc béao cdo 16i (fault reports)
= ngudi st dung dién cac théng tin vé 16i trén cac chiic nang
. da théng tin d& MP c¢6 thé tai tao lai 16i
CJy quyén thay déi trén san pham (authorizing changes to the product)
- xac dinh 16i, thay d6i ma nguén, cé dinh ma nguén
- kiém thi qui hoi (regression testing) trén toan bé sadn pham
. cap nhat cac tai liéu dé phan anh cac thay déi
- ¢6 thé cap nhat tai liéu vé dic ta cling nhu thiét ké

tao phién ban méi
chuyén dén nhém SQA dé xac nhan lai (nhung khéng duoc can thiép
vao codng viéc cla cac lap trinh vién)
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= Bao dam cong tac bao tri (ensuring maintainability)
- Viéc bao tri phai dugdc thuc hién nhiéu lan
- tao nhiéu phién ban
a ¢6 ké hoach bao tri trong suét tién trinh phan mém
- ghi nhan can than cac théng tin ky thuat
- tai liéu phai dudc hoan tat va hiéu chinh chu d4o, phan anh chinh xac
moi thanh phan cdia phién ban hién hanh
= \Van dé vé su |ap lai cong tac bao tri (problem of repeated maintenance)
= khach hang thudng xuyén thay déi cac yéu ciu
- nén dua ra mé hinh lam viéc, khi cé thay déi thi khach hang sé phai tra
thém chi phi phat trién
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15.5Bao tri phan mém hudng doi tuong
(maintenance of object-oriented software)

= D& dang bdo tri cac déi tuong
- do cac khai niém doc 1ap nén dé dang xac dinh vi tri nham hiéu chinh
hay nang cao
. cac thay déi chi tdc dung bén trong ddi tuong nén giam thiéu cac 16i
hoi qui

= Khé khan:
o MP phai nghién clu toan b cac cay thira ké
- khi cai dat trén ngdn ngir 1ap trinh huéng doéi tuong: van dé da hinh va
déng
- khi lan vét cac thira ké lién tuc nhau khi c6 moét I6p nao d6 c6 mot sd
thay ddi
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15.6 So sanh ky ning bao tri va kj ning phat trién

(maintenance skills versus development skills)

Kha ning Ky nang bao tri Ky ning phat trién
Xéc dinh nguyén nhan gay ra I6i  Hiéu chinh Kiém th{r tich hop va kiém thir
phat trién
Thuc hién hiéu qua cac chic Hoan thién, thich ing Dac ta, thiét k&, cai dat va tich
nang ma khong c6 tai liéu thich hap, kiém thir
hap
Nam viing cac van dé lién quan Poi héi nhu nhau

trén cac giai doan
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15.7Kiém thir giai doan b3o tri
(testing during the maintenance phase)

= Kho khan khi phai ndm ving toan bd san pham

= Cach tién hanh:

- st dung cac tinh huéng kiém thir (test cases) d&€ ddm b3o san pham
van con van hanh tét sau khi da cé cap nhat

- thay d6i mot sé tinh hudng kiém th

o luu trir toan bd cac tinh hudng kiém thl véi két quéa can dat tuong Ung

= S dung kiém thir hoi qui
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15.8Danh gia giai doan bao tri

(metrics for the maintenance phase)

= S dung cach danh gia cho cac giai doan lién quan nhu trong qua trinh

phat trién

= Ngoai ra con cb:
o SO luong bao cao |0i

. phan loai 18i theo dd khé va kidu I6i
- théng tin vé trang thai hién hanh ctia bao céo 16i
VD: 13 bao céo 16i nghiém trong da dudc xur ly,
03 bao céo 16i nghiém trong chua dudc x{ ly.
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