Chuong 1

Tong quat vé Kiém thit phan mém

1.1 Qui trinh phat trién phan mém RUP
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Chu ky phan mém duoc tinh tir lic c6 yéu cau (méi hoac nang
cdp) dén luc phan mém dap (ng dung yéu cau duoc phan phoi.

Trong méi chu ky, nguoi ta tién hanh nhiéu céng doan : khoi
dong, chi tiét hoa, hién thuc va chuyén giao.

Méi cong doan thuong duoc thuc hién theo co ché lap nhiéu
lan dé két qua ngay cang hoan hao hon.

Trong tung budc lap, chung ta thuong thuc hién nhiéu
workflows dbng thoi (dé tan dung ngudn nhan luc hiéu qua nhat) :
nadm bat yéu cau, phan tich chiic nang, thiét ké, hién thuc va kiém
this.

Sau méi lan lap thuc hién 1 coéng viéc nao do, ta phai tao ra
két qua (artifacts), két qua cla budc/cong viéc nay la dir liéu dau



vao cula budc/cong viéc khac. Néu thong tin khéng tot sé anh
huong nghiém trong dén két qua cla cac budc/hoat dong sau do.

M6t s6 van dé thudng gap trong phat trién phan mém :

tinh toan khéng dung, hiéu chinh sai di liéu.

tron di liéu khong dung.

Tim kiém d@ liéu sai yéu cau.

X ly sai moi quan hé gitta cac di liéu.

Coding/hién thuc sai cac qui luat nghiép vu.

Hiéu suat cia phan mém con thap.

Két qua hoac hiéu suat phan mém khong tin cay.
H6 tro chua dd cac nhu cau nghiép vu.

Giao ti€p voi hé thong khac chua ding hay chua du.

Kiém soat an ninh phan mém chua du.

1.2 Vai dinh nghia vé kiém th&r phan mém

Kiém th&r phan mém la qui trinh ching minh phan mém
khoéng co 16i.

Muc dich ctua kiém th& phan mém la chi ra rdng phan
mém thuc hién dung céc chic nang mong mudn.

Kiém th( phan mém la qui trinh thiét lap su tin tudng vé
viéc phan mém hay hé théng thuc hién duoc diéu ma no
ho tro.

Kiém th& phan mém la qui trinh thi hanh phan mém vai y
dinh tim kiém cac 16i cua no.

Kiém thi phan mém dugc xem la qui trinh ¢c6 gang tim
kiém céac 16i cila phan mém theo tinh than "huy diét".

Cac muc tiéu chinh cta kiém thi phan mém :



= Phat hién cang nhiéu 16i cang t6t trong thoi gian kiém thir
xac dinh trudc.

= Chung minh rdng san pham phan mém phi hop voi cac
dac ta yéu cau cla no.

= Xac thuc chét luong kiém thtr phan mém da dung chi phi
va nd lyc t6i thiéu.

= Tao cac testcase chét luong cao, thuc hién kiém th(x hiéu
qua va tao ra cac bao cao van dé dung va hiu dung.

Kiém th&r phan mém la 1 thanh phan trong linh vuc réng hon,
do la Verification & Validation (V &V), ta tam dich la Thanh kiém
tra va Kiém dinh phan mém.

Thanh kiém tra phan mém la qui trinh xac dinh xem san pham
clia 1 cong doan trong qui trinh phat trién phan mém co6 thoa man
cac yéu cau dat ra trong cong doan trudc khong (Ta co dang xay
dung dung dén san pham khoéng ?)

Thanh kiém tra phan mém thuong la hoat dong ky thuat vi n6
dung céc kién thiic vé cac artifacts, cac yéu cau, cac dac ta roi rac
clia phan mém.

Céac hoat dong Thanh kiém tra phan mém bao gém kiém thix
(testing) va xem lai (reviews).

Kiém dinh phan mém la qui trinh danh gia phan mém & cudbi
chu ky phat trién dé dam bao su bang lo6ng s dung cla khach
hang (Ta c6 xay dung phan mém dung theo yéu cau khach hang
?).

Cac hoat dong kiém dinh duoc dung dé danh gia xem cac tinh
chat duoc hién thuc trong phan mém cé théa man cac yéu cau
khach hang va co thé theo doi voi cac yéu cau khach hang khong
?

Kiém dinh phan mém thuong phu thudc vao kién thic cua linh
vuc ma phan mém xu ly.



Verification Validation
Are we building the product right? Are we building the right product?

“T landed on “Go™ but didn’t get my “I know this game has money and
$200!” players and “Go” — but this 1s not the
game [ wanted.”

1.3 Kiém thur : cac worker va qui trinh
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Test Component Integration ~ System
Engineer Englneer Tester Tester
chill trach nhiém vé chitl trach nhidm va

chill trach nhidm va

=

Test Model TestPlan Testcase Test Test Test
Procedure Evaluation Component

Ky su kiém thir :

= nguoi chuyén vé IT, chiu trach nhiém vé nhiéu hoat
dong ky thuat lién quan dén kiém thi.



= dinh nghia céac testcase, viét cac dac ta va tha tuc
kiém thtr.
= phan tich két qua, bao cao két qua cho cac nguoi phat
trién va quan ly biét.
Nguoi quan ly kiém thi :
= Thiét lap chién lugc va qui trinh kiém thi, tuong tac voi

cac nguoi quan ly vé cac hoat dong khac trong project,
giup d& ki su kiém thi thuc hién cong viéc cia ho.
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Tu déng 1 s6 hoat dong kiém thir

Kiém th&r phan mém tén nhiéu chi phi nhan céng, thoi gian.
Trong 1 s6 du an, kiém th&r phan mém tiéu hao trén 50% tong gia
phat trién phan mém. Néu can ung dung an toan hon, chi phi kiém
thr con cao hon nira.

Do dé 1 trong cac muc tiéu cua kiém thi la tu ddong héa nhiéu
nhu c6 thé, nho d6 ma giam thiéu chi phi rat nhiéu, t6i thiéu hoa
cac 16i do nguoi gay ra, dac biét giup viéc kiém thir hoi qui dé dang
va nhanh chéng hon.



Tu dong hoa viéc kiém thir 1a dung phan mém diéu khién viéc
thi hanh kiém th(, so sanh két qua co duoc voi két qua ky vong,
thiét 1ap cac diéu kién dau vao, cac kiém soat kiém th va céc
chuic nang bao céo két qua...

Thi du céac tién ich phuc vu tu déng kiém thir nhu : Stress Test,
Selenium, TestComplete, IBM Rational Functional Tester.

1.4 Cac muc do kiém thi phan mém
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= Kiém thr don vi (Unit Testing) : kiém th(r sy hién thuc chi
tiét cla tung don vi nhé (ham, class,...) cé hoat déng dung

khéng ?

=  Kiém thir module (Module Testing) : kiém thir cac dich vu
cua module c6 phu hop véi dac ta cia module dé khong ?

= Kiém thi tich hop (Integration Testing) : kiém thi xem ting
phan hé ctia phan mém c6 dam béao véi dac ta thiét ké cla
phéan hé do khéng ?

=  Kiém thi hé théng (System Testing) : kiém th( cac yéu
cau khong chuic nang cla phan mém nhu hiéu suét, béo
mat, lam viéc trong moéi trudng cang thang,...




=  Kiém th(r d6 chdp nhan cla nguoi dung (Acceptance
Testing) : kiém tra xem nguoi dung cé chép thuan st dung
phan mém khéng ?

= Kiém th( héi qui : dugc lam moi khi co sy hiéu chinh, nang
cdp phan mém véi muc dich xem phan mém mai cé6 dam
bao thuc hién dung cac chuc nang trudc khi hiéu chinh
khong ?

1.5 Testcase

Moi testcase chuia cac thong tin can thiét dé kiém thir thanh
phan phan mém theo 1 muc tiéu xac dinh. Thuong testcase gém
b6 3 thong tin {tp d& liéu dau vao, trang thai cia thanh phan
pham mém, tap két qua ky vong}

Tap dix liéu dau vao (Input): gdbm céc gia tri dix liéu can thiét dé
thanh phan pham mém dung va xut ly.

Tap két qua ky vong : két qua mong mudn sau khi thanh phan
phan mém x& ly di liéu nhap.

Trang thai thanh phan phan mém : duoc tao ra boi cac gia tri
prefix va postfix.

Tap cac testcase : tap hop cac testcase ma ta cé y dinh dung
dé kiém thir thanh phan phan mém dé minh ching rang TPPM cé
dung cac hanh vi mong muén.

Cac phuong phap thiét ké testcase
Bét ky san pham ky thuat nao (phan mém khong phai la ngoai
|&) déu c6 thé duoc kiém thir boi 1 trong 2 cach :
= Kiém th&r hop den (Black box testing) : theo goc nhin sl
dung
o Khong can kién thuic vé chi tiét thiét ké va hién thuc
bén trong.



o Kiém th( dua trén cac yéu cau va dac ta st dung

TPPM.

Kiém th& hop trang (White box testing) : theo gdc nhin

hién thuc

o can kién thuc vé chi tiét thiét k& va hién thuc bén

trong.

o Kiém th( dua vao pha cac lénh, phi cac nhanh, pha
cac diéu kién con,...

. White-box . Black-box
. interface - interface -
input ,
— | Internallogic, data, structure input
| | | Operations and ,
l Functions with 'O
. I_:' output - " —c;u!pm
lopemrfon.
Kiéu kiém thu Ky thuat kiém thi duoc dung
Unit Testing White Box, Black Box
Integration Testing Black Box, White Box
Functional Testing Black Box
System Testing Black Box
Accceptance Testing Black Box

1.6 Cac nguyén tac co ban vé kiém thi

Thoéng tin thiét yéu clia moi testcase la két qua hay di liéu
xuat ky vong.

Néu két qua ky vong cla testcase khéng duoc dinh nghia rd

rang, nguoi ta sé giai thich két qua sai (plausible) thanh két qua
dung baéi vi hién tuong “the eye seeing what it wants to see.”

=> 1 test case phai chtia 2 thanh phan thiét yéu :



= d&c ta vé diéu kién dix liéu nhap.
= dac ta chinh xac vé két qua dung cua chuong trinh tuong
ung voi dir liéu nhap.
Viéc kiém thdr doi hoi tinh doc 1ap : lap trinh vién nén tranh viéc
kiém th(r cac TPPM do minh viét.
Cac issues tam ly :

= Chuong trinh c6 thé chua cac 16i do 18p trinh vién hiéu sai
vé dac ta/phat biéu van dé.

= T6 chuec lap trinh khdng nén kiém thir cac chuong trinh cla
t6 chiic minh viét.

= Thanh tra 1 cach xuyén suét cac két qua kiém th.

Phai thiét ké da cac test case cho ca 2 truong hop : dit liéu
dau vao hop 1é va dit liéu dau vao khoéng hop 1é va cho doi.

Xem xét chuong trinh xem né khong thuc hién nhing diéu
mong mudn, xem no6 c6 lam nhing diéu khéng mong mudn ?

Tranh cac testcase "throwaway" trtr phi chuong trinh that sy la
"throwaway".

Khéng nén lap ké hoach nd luc kiém thir dua trén gia dinh
ngam rang phan mém khong co 16i.

Xac xudt xudt hién nhiéu 16i hon trong 1 section phan mém ti
|& thuan véi sé 16i da phat hién duoc trong section do.



Probability of the existence
of additional errors

Number of errors found already

Kiém th(r 1a 1 tac vu rat thach thic doi hdi sy sang tao va tri

~

tue.

Kiém th(r phan mém nén bat dau tr cac thanh phan nho don
gian réi dén cac thanh phan ngay cang lén hon.

Kiém th(r theo ki€u vét can la khong thé.

Nén hoach dinh qui trinh kiém thi trudc khi bat dau thuc hién
kiém th.

1.7 Cac y tuong khong dung vé kiém thi

Ta c6 thé kiém thi&r phan mém day dd, nghia la da vét can
moi hoat déng kiém th( can thiét.

Ta co6 thé tim tat ca 16i néu ky su kiém thir lam t6t cong
viéc cuia minh.

Tap cac testcase t6t phai chua rdt nhiéu testcase dé bao
phd rat nhiéu tinh hudng.
Testcase t6t ludn la testcase cé do phtic tap cao.

Tu dong kiém thir co thé thay thé ky su kiém thir dé kiém
th&r phan mém 1 céach tét dep.

Kiém thir phan mém thi don gian va dé dang. Ai ciing co
thé lam, khéng can phai qua huén luyén.



1.8 Cac han ché cua viéc kiém thir

Ta khong thé chac la cac dac ta phan mém déu dung
100%.

Ta khong thé chéc rang hé théng hay tool kiém thir la
dung.

Khoéng co tool kiém thir nao thich hop cho moi phan mém.
Ky su kiém thir khong chéc rang ho hiéu day du vé san
pham phan mém.

Ta khong bao gid c6 du tai nguyén dé thuc hiém kiém thir
day da phan mém.

Ta khong bao gi¢ chac rang ta dat di 100% hoat déng
kiém th( phan mém.

1.9 Két chuong

Chuong nay da 6n lai qui trinh phat trién phan mém duoc dung
ph6 bién nhat hién nay, do la qui trinh RUP (Rational Unified
Process), tir d6 gi6i thiéu cac ly do can phai kiém th(r phan mém,
céac thuat nglr co ban trong hoat déong kiém thr phan mém.

Chuong nay cling da gi6i thiéu vai trd cta cac worker trong qui
trinh kiém th& phan mém, cac muc do kiém th phan mém khac
nhau, cac nguyén tac co ban cla kiém th&r phan mém.

Chuong nay ciing da gidi thiéu 1 s6 y tudng khoéng dung dan
vé kiém th(r phan mém, nhing han ché cla hoat déng kiém thi
phan mém.



Chuong 2
Qui trinh & K& hoach kiém thir phan mém

2.1 Gidi thiéu
1. Qui trinh kiém thé phan mém la gi ?

= Ché do kiém th(r duoc dinh nghia bdi t6 chuc phat trién
phan mém la gi.

= Can co6 chién luoc kiém thir va no sé ly giai tai sao t6 chuc
phan mém kiém th(r cac thanh phan ma minh tao ra.

= Can nhan dang cai gi la quan trong d6i voi t6 chuc (chi
phi, chat luong, thoi gian, pham vi,..) va cach nao, béi ai
va khi nao viéc kiém thir sé duoc thuc hién.

= Tat ca céac thong tin trén sé duoc lap thanh tai liéu cho
hoat dong kiém thir va ta co thé goi qui trinh tao lap tai liéu
nay la qui trinh kiém th&r phan mém (Test Process).
2. Tao sao can phai thuc hién qui trinh kiém thr phan mém ?

= Can lam rd vai tro va trach nhiém cla viéc kiém th phan
mém.

= Can lam rd cac cong doan, cac budc kiém thi.

= Can phai hiéu va phan biét cac tinh chat kiém thir (tao sao
phai kiém thi), cac bucc kiém thi (khi nao kiém thi), va
cac ky thuat kiém thir (kiém thr bang cach nao).
3. Chung ta phai kiém th(r phan mém khi nao ?
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Phases
Workflows |Inmpﬁon|| Elaboration ” Construction ||Transitiﬂﬂ|

Business Modeling
Requirements

RUP Life

Analysis & Design

Cycle
Implementation
Test

Deployment

Configuration
& Change Mgmt

Project Management

Kiém thir sé duoc Envirsnment ; . :
thuc hién sau méi | mmal ||emb e1] | el #2)f Const | Const | CRS || Wn || Top
budc lap. Iterations

M6 hinh phat trién va kiém thir phan mém hinh chi V
Requirements ,.Preparation Acceptance Test
Definition Acceptance

Functional system Preparation System Test
desian System tes

Technical system Preparation Integration

desian Integration Test

Component Unit/Component
Soecification Test

Programming

Cac tinh chat can ghi nhan trén mé hinh chx V :

= Cac hoat dong hién thuc va cac hoat déong kiém thir duoc
tach biét nhung dé quan trong la nhu nhau.

= Chi V minh hoa cac khia canh cua hoat déng Verification
va Validation.
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= Can phan biét giita cac muc do kiém thir & d6 mdi muc
kiém th(r la kiém thir trén muc phat trién phan mém tuong
ung.

M6 hinh phat trién tang tién-tuong tac :

= Qui trinh thiét 1ap cac yéu cau phan mém, thiét ké, xay
dung, kiém thir hé théng phan mém duoc thuc hién nhu 1
chudi cac chu ky phat trién ngan hon.

= Hé théng co duoc tir 1 budce 1ap duoc kiém thir & nhiéu cép
trong viéc phat trién hé théng do.

= Kiém th hdi quy c6 d6 quan trong tang dan theo cac budc
l&ap (khong can trong budc dau tién).

= Thanh kiém tra va kiém dinh c6 thé duoc thuc hién theo
kiéu tang dan trén timg budc lap.

Cac tinh chét cta qui trinh kiém thi t6t

= Can co 1 muc do kiém th&r cho mbi cong doan phat trién
phan mém.

= Cac muc tiéu kiém thir sé bj thay déi, méi muc kiém thi
nén co6 cac muc tiéu dac thu cua minh.

= Viéc phan tich va thiét ké testcase cho 1 muc do kiém thix
nén bat dau s6m nhat nhu cé thé cé.

= CA4c tester nén xem xét cac tai lieu som nhu cé thé co,
ngay sau khi cac tai liéu nay duogc tao ra trong chu ky phat
trién phan mém.

= S0 luong va cudong dé cua cac muc kiém thi duoc diéu
khién theo cac yéu cau déc thu cua project phan mém do.

So dé té chuc phé bién cua doi kiém thir
4. Ai lien quan dén viéc kiém thir phan mém ?
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Test Manager Test Architect

Test Leader

Test Analyst

Test Desianer

Ee———

2.2 Qui trinh kiém thir téng quat

®*Requirements/ Scope ) (

*Specified (what will be test?) Test Planning

®Test Estimation (Manual or Automation) *Test Test Plan
Manager

®Strategy Testing
*Types of Test
®Environment Test /

N

. . ®Test Cases/ Test Scripts
®*Requirements Test Analysis & Design
- . (Manual or Automation) *Test ®*Test Procedures
®Specified Requirements Analyst
. .

*Test Plan Test Scenarios

®*Test Data

®*Test Cases/ Test Scripts

Test Executing

*Test Procedures (Manual or Automation) *Tester I.?;—:uslts

®Test Scenarios

*Test Data )

® Test

Test Report
& Evaluation *Tester Final Test Reports

*Test

Test Results

Xay dung ké hoach kiém thir
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Test Planning

(Manual or Automation)

(Manual or Automation)

& Evaluation

Test Manager hoéc Test Leader sé xay dung ké hoach ban
dau vé kiém th.

= Pinh nghia pham vi kiém th(
= Pinh nghia cac chién luoc kiém thir
= Nhan dang cac rui ro va yéu t6 bat ngo

= Nhan dang cac hoat dong kiém th(r nao la thi cong, kiém
thir nao la tu déng hay ca hai.

= UGdc luong chi phi kiém thir va xay dung lich kiém th.
= Nhan dang moi truong kiém thir.
K& hoach kiém thir can duoc :

= xem lai boi QC team, Developers, Business Analysis. TA
(if need), PM and Customer

= Chap thuan béi : Project Manager and Customer

= Hiéu chinh trong su6t chu ky kiém th(r dé phan anh cac
thay déi néu can thiét.
Phan tich & thiét ké kiém thur
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Test Analysis & Design
(Manual or Automation)

Test Analyst hodc Test Designer sé thiét ké (dinh nghia) cac
testcase tlr cac yéu cau lién quan (thi du tur théng tin trong
usecase).

= sé thiét ké (dinh nghia) cac testcase tir cac yéu cau chuc
nang va cac yéu cau khong chuc nang cda phan mém.

= Céc testcase can bao phu tat ca khia canh kiém thir cho
ting yéu cau phan mém.

= Céac testcase can bao phu tat ca yéu cau trong cac chién
luoc kiém thur.

= Né&u can kiém th{r ty dong, Test Designer sé xay dung cac
kich ban dua trén cac testcase/Test procedures.

Céc testcase can duoc :

= Xem xét lai boi Project Leader, Developer cé lién quan,
cac Testers khac, Test Leader, Business Analysis va
Customer.

= Chap thuan béi Test Leader hodc Customer

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


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

= Hiéu chinh/cap nhat néu Tester da tim duoc nhing 16i ma
khong nam trong céac testcase hién co.
Thi hanh kiém tha

Test Executing

(Manual or Automation)

Testers sé duoc bo tri cong viéc boi Test Leader dé thi hanh
kiém thtr.

= Thi hanh kiém th(r theo ting testcase.

=  Thuc hién kiém th(r dac biét (ad-hoc)

=  Thuc hién kich ban kiém thir ma khéng duoc dinh nghia
trong testcase.

=  Kiém thit lai cac 16i da duoc sia.

= Tester sé tao cac bao cao vé 16i trong suét qua trinh kiém
16i va theo dbi chung cho dén khi chung da duoc xt ly.

« O cong doan kiém thr d6 chdp thuan, Customer sé thi
hanh kiém thir dé kiém dinh xem hé théng phan mém co
thda man cac nhu cau nguoi dung khong ?

Test Execution Workflow
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Get build to
execute test

Reject Builds

Ready for

+Aantn

* Xem qui trinh x@ 1y 16i & slide ké

Execute Test Re-Test Yes

(test cases) (Fixed defects)

Close defects

Found Submit/ Re-Open
Anfontnn Defects to tracking system (*)

Create
test report

Defects Workflow
|

Update more
information

Defect in system

Review by
Test Lead, Dev Lead, PM Explain why and
Ask Tester close

Assign back to Tester Defect.

for more information Ambiguous

Check in to build
Assian to Tester

Explain why and
Ask approval
from PM/ Leaders

Assign Developer
to fix

Pending defect Can fix

Close defect
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Test Report and Evaluation

Test Report
& Evaluation

Test Manager hoac Test Leader sé phan tich cac |6i trong hé
théng theo dbi céac 16i.

Tao cac bao cao 16i.

DPanh gia cac két qua kiém thi, théng ké cac yéu cau thay
doi.

Tinh va phan phdi cac thong tin do luong hoat dong kiém
thi.

Tao bang tong két danh gia hoat dong kiém I6i.

Xac dinh xem da dat tiéu chi thanh cong va hoan thanh
kiém thd chua.

2.3 K& hoach kiém thu

1. Dinh nghia : K& hoach kiém th{r thuong duoc dé trong 1 file
va chira cac két qua cua cac hoat dong sau :

Nhan dang cac chién luoc duoc dung dé kiém tra va dam
bao rang san pham théa man déc ta thiét ké phan mém va
cac yéu cau khac vé phan mém.

Dinh nghia cac muc tiéu va pham vi cia né luc kiém thir.
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Nhan dang phuong phap luan ma doi kiém thir sé dung dé
thuc hién cong viéc kiém thir.

Nhan dang phan ciing, phan mém va céc tién ich can cho
kiém thr.

Nhéan dang cac tinh chat va chiic nang sé duoc kiém th.
Xac dinh cac hé sé rui ro gay nguy hai cho viéc kiém thir.

Lap lich kiém thir va phan phéi cong viéc cho mdi thanh
vién tham gia.

Test Manager hodc Test Leader sé xay dung ké hoach kiém

tha.

2. Nhu cau can phai co ké hoach kiém thir : K& hoach kiém thir
can phai duoc xay dung sém nhu cé thé cé trong moi chu ky phat
trién phan mém dé :

Tap hop va t6 chuc cac théng tin kiém th can thiét.

Cung cép thong tin vé qui trinh kiém thir sé xay ra trong t6
chuc kiém thtr.

Cho moéi thanh vién trong doi kiém th co hudng di dung.
Gan cac trach nhiém ré rang cu thé cho méi thanh vién doi
kiém thtr.

Co lich biéu lam viéc rd rang va cac thanh vién cé thé lam
viéc véi nhau tot.

. K& hoach kiém thir can chia céac thong tin sau day :

Pham vi/muc tiéu kiém thir
Cac chién luoc dugc dung

Cac tai nguyén phan cing va phan mém phuc vu kiém
thu.

Cac nhu cau vé nhan vién va huan luyén nhan vién.
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= CA4c tinh chat can duoc kiém thtr.
= Céc tinh chat khong can kiém th.
= CA&c ruiro & su co bat ngo.

= Lich kiém thi cu thé.

= Cac kénh thong tin lién lac.

= Cd&u hinh cho tung phan ti nhu ké hoach kiém th,
testcase, thu tuc kiém th,...

= MOoi truong kiém thir (Test bed)
= Tiéu chi dau vao va tiéu chi dimg kiém thtr.
= Céac két qua phan phai.

Test Plan Workflow

4. Qui trinh xay dung ké hoach kiém thir :

Establish a
Testing Schedule

Starting Project Define Testing Scope (need estimation)

and Objectives
Compose Test Plan

Define Testing
Methodology

Review Test Plan

Identify Required
Resources

Identify Features
And Functions to test

Approved and
Baselined Test
Plan

Identify Risk Factors

Ghi chu quan trong :

Sau khi xay dung xong ké hoach kiém tht, ta co thé thay doi
n6 nhung phai tuan thu qui trinh yéu cau thay doi.
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Main activities

5. Cac hoat dong chinh trong viéc xay dung ké hoach kiém
thar :

= Binh nghia muc dich, pham vi, chién luoc, cach ti€p can,
cac diéu kién chuyén, cac rai ro, ké hoach giam nhe va
tiéu chi chap thuan.

= Dinh nghia cach thuc thiét lap méi truong va cac tai
nguyén duogc dung cho viéc kiém th.

= Thiét lap co ché theo déi 16i phat hién.

= Chuan bi ma tran theo dbdi bao phi moi yéu cau phan
mém.

= Bao cao trang thai kiém th.
= Phat hanh leo thang (Escalating Issues)

» Raising Testing related PIR (Process Improvement
Request) / PCR (Process Change Request)

2.4 Cac thanh phan chinh trong ké hoach kiém thir
1. Muc dich va pham vi kiém thir :
=  Pac td muc dich cula tai liéu vé ké hoach kiém thr.

= Cung cdp van tat vé pham vi ma project duoc hoé tro nhu
platform, loai database, hay danh sach van tat vé céac loai
project con in project kiém th.

= Thidu:
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Purpose

The purpose of this document is to give stakeholders, as well as team members, a
detailed quality assurance plan covering test requirements for the release, Test
plan objectives include, but are not limited to:

e Identify existing project information and the software components that should
be tested

¢ List the recommended test requirements

« Recommend and describe the testing strategies to be employed
¢ Include traceshbility from Requirement to Test Case

¢ List the deliverable elements of the test project

Testing scope
This section to provide test requirements, strategies as below:
e Operation will be tested: Windows XP SP2, SP3 + Latest security updated from
Microsoft.
e Database type: Microsoft SQL Server 2005
e Browsers: Internet Explorer 7
e The sub-products will be tested as below:
» Quality Monitoring 9.0 SP3
= Agent Capture
= UST/BUIT
= Media Testing
= Documents verification
= [Installation/Upgrade testing

2. Cach tiép can & cac chién luoc duoc dung :

=  P&c ta vé phuong pham luan kiém th sé duoc dung dé
thuc hién kiém thu.

= Thi du : General Testing Process Approach for Project
ABC
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Design

Test
Approach
Rev'lew Create Design Execute Create
Project »|  Test and »| Plan »| Certification
Document & Plan Build Report
Participate in Toct
Project Determine
Planning Test
Exercises Requirements

Pé cap cac cép do kiém thr can thuc hién

Cac ky thuat duoc dung cho méi kiéu kiém thir trong project :

Kiém thir tich hop (Integration Testing)
Kiém thir hé théng (System Testing)
Kiém thir d6 chép thuan (Acceptance Testing)

Kiém thir chiic nang clia nguoi dung (Functionality
Testing)

Kiém th(r héi qui (Regression Testing)

Kiém thir viéc phuc héi sau 16i (Failover and Recovery
Testing)

Kiém thir viéc kiém soat an minh va truy xuét (Security and
Access Control Testing)

Kiém th(r viéc cdu hinh va cai dat (Configuration and
Installation Testing)

Kiém thir dac biét (Ad-hoc Testing)

Kiém th(r hiéu sudt (Performance Testing)

3. Cac tinh chat can duoc kiém thi :

CuuDuongThanCong.com

Danh sach céac tinh chat cia phan mém can duoc kiém
thtr, day la 1 catalog chua tat ca cac testcase (bao goém
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chi so testcase, tiéu dé testcase) ciling nhu tat ca trang
thai co ban.

= Thidu:

New Feature and Requirements

List all features in scope. Requirement to Test Case Traceahility will be updated in Quality

Center,
Planned Req ID Requirement Test Case(s) Reviewer
Iteration {should map to QC)
1 ABC-2001 Support ABC Client in ABC-2001 - Support
64-bit Citriz/TS ABC Client in 64-hit
Citriz/TS
1 ABC-Z2002 Enhance Supervisor ABC-2002 - Enhance
Installation for JRE Supervisor Installation
Selection for JRE Selection
e ABC-1065 Dynamic Warkspaces ABC-1065 - Dynamic
Waorkspaces
) ABC-1108 Configurable JRE ABC-1108 -
Yersioning Configurable JRE
Yersioning
S ABC-1093 Femaowve DCOM ABC-1093 - Remove
Dependency DCOM Dependency
5 ABC-1106 DSE (VTG) Card 4BC-1106 - DSE
Replacement (WTG) Card
Replacement
Regression
+
ID Test Case Mame {Should Map to QGC) Automated?
123 | _FTC - Abandoned Call M
124 | _ FTC - Basic Call M
125 | __FTC - Conference Call M
126 | __FTC - Consultation Call M
127 | __FTC - Race Condition M
128 | __FTC - Transfer Call M
454 | _ Inters - Playback M
455 | __Inters - Agent List Security M

4. Cac tinh chat khéng can duoc kiém thi :

= Danh sach cac ving phan mém duoc loai trir khdi kiém
thr, cling nhu cac testcase da dugc dinh nghia nhung
khéng can kiém th.

= Thidu:
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Ee-smped Test Cases / Out of Scope Testing

ID Test Case Reason
General Law priority
Install Low priority
Error Handling Low priority
JRE Low priority
Mative Player Low priarity
Mini Regression Low priority

5. Rui ro va cac su cé bat ngo

Danh séach tat ca rii ro cé thé xay ra trong chu ky kiém

tha.

Phuong phap ma ta can thuc hién dé t6i thiéu hoéa hay

song chung vai rui ro.
Thidu :

# Risks Contingency Plan Level
1 Feguirement changes affect to | Meed to do re-planning with a realistic | High
human  resources  and  test| schedule to deal with changed requirement
strateqy. geither extend schedule orfand increase
resource if need to execute testing far new
requirement  or  previous  requirement  if
changing requirements effect on previous
requirernents
2 Build is not ready on time as | Development team must follows schedule to | High
project schedule. create build strictly. If not, the escalation will
be issued by Quality Contral Lead
3 Feguirements are not base-lined | Onshore  team  must follow-up to get | High
an time. requirements haselined on time.
4 Late response on issues The feedback must be provided in & warking | Medium
days when an issue is raised.
] Yirus effectively High light this to everyone in team, update | High
the newest wersion for anti wirus program.
Turn on the auto-update for VWindows service
patchf

6. Tiéu chi dinh chi & phuc héi kiém thir:
Tiéu chi dinh chi kiém th( 1a cac diéu kién ma néu thoa
man thi kiém thir sé dung lai.
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= Tiéu chi phuc hdi la nhing diéu kién duoc doi hoi dé tiép
tuc viéc kiém thir da bi nging trudc do.
= Thidu:

1.6 Cac nguyén tac co ban vé kiém thu

Suspension Criteria

The testing will be halted if these criteria below happen:

¢ No build notes or it is not clear

e There are some Fatal errors in smoke test build without work around solutions
Resumption Criteria

The testing will be resumed if the build has:

e Build notes clearly

e Any fatal errors with work around solutions

e Test cases had been baselined

7. Méi truong kiém thir
=  Pi&c ta day du vé cac moi truong kiém thl, bao géom dacs
td phan cung, mang, database, phan mém, hé diéu hanh
va cac thudc tinh moéi truong khac anh hudng dén kiém
thi.

= Thidu
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Web Server

Covered

Mot Covered

Tomcat 5.5.9 with JRE 1.5.0 Update 17

JRE

Covered

Not Covered

JRE 1.6.0 Update 07

JRE 1.5.0 Update 17 (Default JRE installed)

JRE 1.4.2 _Update 19

Web Browsers

Ea
Covered Mot Covered
Microsoft Internet Explorer 7.0
Microsoft Internet Explorer 6.0, Service Pack | Microsoft Internet Explorer 6.0, Service Pack
3 for Windows =P 1 for Windows 2003
Microsoft Internet Explorer 8.0 {if available) | Mote: Popup blockers are not supported
Server OS

Covered

Mot Covered

Microsoft Windows 2003 Enterprise Edition
22 bit, Service Pack 2

Microsoft Windows 2003 Standard Edition 22
bit, Service Pack 2

Client OS (Supervisor, Agent)
Ex

8.

Covered

Mot Covered

Microsoft wWindows =P Professional 32
bit, Service Pack 2 {Use SP3 if available)
(2E9%)

Microsoft Yista Enterprise 32 bit, Service Pack 1

Microsoft Wista Business 22 hit, Service
Pack 1 {259

Microsoft Wista Ultimate 32 bit, Service Pack 1

MS 2000 Professional 32 bit, SP 4
{259

Microsoft Windows 20032 Standard Edition 32 hit,
Service Pack 2

Database

Covered

Mot Covered

Microsoft SQL Server 2005 Service Pack 3
Enterprise Edition

Microsoft SOL Server 2005 Service Pack 2
Standard Edition

Cracle 109 Release 2 (10.2.0.1.0) Enterprise
Edition

Microsoft SQL Server 20058 Service Pack 2
Enterprise Edition

Support for SQL Server Database Cluster
environment - active-passive

Lich kiém thu :
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Lich kiém thtr &@ dang udc luong, nén chia cac théng tin
cac cdt moc voi ngay xac dinh + Két qua phan phoi cua

ting cét méc.

Thi du :

EventsExample_2007

H | NMame

23 Dietermine financi....
24 Review personal ...
25 Ewvaluate initial por...
26 @ Fewiew and modify ...
27 E 0 Confirm decizion to ...

28 El Phase 2 - Define th...
29 Bl Define the Market

30 Access availshle..
| Create market an..
32 Implement market. ..
IR Idlertify competition
34 Summarize the m...
35 Icdertify target ma...
36 B Identify Needed ...
kn v Select & husines...

38 Idertify managem. ..
29 Icdertify staffing ...

40 Idertify needed r_..

<

Dur ation

2 days
1 days
1 days
2 days
0 days
b wks
2,4 wks
1 days
2 days
5 days
2days
2 days
1 days
1,4 wks
2days
1 days
1 days

1 days
>

Mar 27 00 Apr 03 00 Aor 10 00 Apor 17 00

SMTWTFS SIMTWTF|S SIMTWTF S S MTWTF|S S| MT W
Business Advisar

“h Business Advizor
usiness Advisar
Business Advisar

Buziness Sdvisar

Buzsiness Sdvisar

9. Tiéu chi dung kiém thir & chép thuan :

Béat ky chuan chéat lugng mong muén nao ma phan mém phai
théa man hau san sang cho viéc phan phoi dén khach hang. Co
thé bao gdbm céac thir sau :

Cac yéu cau ma phan mém phai duoc kiém thir dudi cac

moi truong xax dinh.

S6 16i t6i thiéu & cdp an ninh va uu tién khac nhau, s6 phu

ki€m th téi thiéu,...

Stakeholder sign-off and consensus

Thidu:
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Exit Criteria
« 100% of test cases have been executed and passed.
« Stahility requirements have been met.
+ [Defect criteria has been met as follows
e« Critical -0
« High-0O
s Medium - 20
s Low - 50

10. Nhan su:
Vai tro va trach nhiém ting ngquai :

= Danh sach céac vai tro xac dinh cla céac thanh vién doi
kiém thir trong hoat déng kiém thd.

=  Cac trach nhiém cua tung vai tro.
= Cong tac huan luyén.
= Danh séach cac huéan luyén can thiét cho cac QC

= Thidu: xem slide ké

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


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

Worker Minimum Resources Specific Responsibilities/Comments
Recommended
Test Leader Frovides management oversight
A Mguyen 20% Responsihilities:
« Provide technical direction
e  ACQuire appropriate resources
+  Management reporting
+ Ensures test environment and assets are
managed and maintained.
Test Designer ldentifies, prioritizes, and implements test cases
A Moguyen 40% Fesponsihilities:
E Tran 0% = (Generate test cases
Z Mgo a0% + FEvaluate effectiveness of test effort
O Tran 50% + Prepare test data
Tester Executes the tests
A Nguyen 40% Fesponsihilities:
E Tran a0% « Execute tests
C Moo a0% « logresults
D Tran 20% e Recover from errors
« [Document defects

11. Cac tién ich phuc vu kiém thir :
= danh sach tat ca cac tién ich can dung trong suét chu ky
kiém th.
= Véi project kiém thir tu dong, cac tién ich can duoc liét ké
véi chi s6 version cluing thong tin license.
= Thidu:

Test Tools
During the test cycle, following tools will be used with its purposes:

® HP Quality Center: for storing Test cases, Defects and Test cases status

®  Guru site: repository for the latest requirements, test metrics
Automation Test tool
Because there is requested for performance test, tool below will be used with license had
been payment fully.

® HP LoadRunner 9.2
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12. Cac két qua phan phoi :

= danh sach tat ca tai liéu hay artifacts du dinh phan phdi noi
bd sau khi moi cot méc két thuc hay sau khi project két
thuc.

= Thidu:
Test Deliverables
Following is documents, artifacts that will be delivered at the end of testing life cycle
e Testcases
e Status for each Test cases under tested
e Defect reports
e Defect metric will be delivered weekly along with weekly report of project
e Test Scripts for performance test with its results
o Certification test

2.5 Mot s6 diém chinh can nhé
=  Muc dich & pham vi kiém thir
= Cach tiép can & cac chién luoc kiém thr duoc dung.
= Ca4c tinh chét can duoc kiém thd/ khéng can kiém thir
= Lich kiém thur
=  Nhan su
= Moi truong kiém thix
= Tam dung/Tiép tuc kiém thir
= Kiém th(r d6 chdp thuan
= Cac tién ich kiém thir can dung
= Ruiro va yéu to bat ngo

= Cac két qua phan phoi noi bo
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2.6 Két chuong

Chuong nay da gi6i thiéu 1 s6 van dé co ban lién quan dén qui
trinh kiém thtr phan mém nhu qui trinh kiém thir la gi, tao sao phai
kiém th&r phan mém, khi nao kiém thi, ai co lién quan dén viéc
kiém th, qui trinh kiém thir gdm cac budc chi tiét nao ?

Chung ta cling da trinh bay cac néi dung trong ban ké hoach
kiém th( phan mém nhu muc dich & pham vi kiém th{, cach tiép
can & cac chién luoc kiém thir duoc dung, cac tinh chat can duoc
kiém thi/ khéng can kiém thi, lich kiém tht, nhan su, moéi trudong
kiém thr, khi nao tam dimg/tiép tuc kiém thi, kiém thi do chép
thuan, cac tién ich kiém thir can dung, rdi ro va yéu t6 bat ngo, cac
két qua phan phéi néi bo...
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Chuong 3
Ky thuat kiém thir hop tring

3.1 Téng quat vé kiém thi hop trang

Poi tuong duoc kiém thir 1a 1 thanh phan phan mém (TPPM).
TPPM c6 thé la 1 ham chuiic nang, 1 module chiic nang, 1 phan hé
chuc nang...

Kiém thdr hop trang dua vao thuat giai cu thé, vao céu truc dir
liéu bén trong clia don vi phan mém can kiém thir dé xac dinh don
vi phan mém doé co thuc hién dung khong.

Do do nguoi kiém th(r hop trdng phai co ky nang, kién thuc
nhat dinh vé ngbn ngi lap trinh duoc dung, vé thuat giai duoc
dung trong TPPM dé co thé théng hiéu chi tiét vé doan code céan
kiém thtr.

Thuong ton rat nhiéu thoi gian va céng stic néu TPPM qua I6n
(thi du trong kiém thir tich hop hay kiém th(r chiic nang).

Do do6 ky thuat nay chd yéu dugc dung dé kiém th( don vi.
Trong lap trinh huéng déi tuong, kiém thir don vi la kiém thir ting
tac vu cua 1 class chuc nang nao doé.

C6 2 hoat dong kiém thr hop tréng :

o Kiém thiér lubng diéu khién : tap trung kiém th( thuat
giai chuc nang.

o Kiém tht dong di liéu : tap trung kiém th doi séng
clia ting bién dit liéu dugc dung trong thuat giai.

Trong chuong 3 nay, chung ta tap trung gidi thiéu kién thuc vé
hoat dong kiém thir ludng diéu khién ctia TPPM va trong chuong 4,
chung ta tap trung gidi thiéu cac kién thuc vé hoat dong kiém thir
dong dix liéu.



3.2 Mét sé thuat ngar vé kiém thir luéng diéu khién

Buodng thi hanh (Execution path) : 1a 1 kich ban thi hanh don vi
phan mém tuong Umg, cu thé no la danh sach co thi ty cac 1énh
duoc thi hanh ung véi 1 1an chay cu thé cta don vi phan mém, bét
dau tir diém nhap cua don vi phan mém dén diém két thuc cta don
vi phan mém.

Mé&i TPPM c6 tir 1 dén n (co thé réat 16n) duong thi hanh khac
nhau. Muc tiéu cta phuong phap kiém thir ludng diéu khién la dam
bao moi duong thi hanh cla don vi phan mém can kiém th& déu
chay dung. Rét tiéc trong thuc t&, cong suc va thoi gian dé dat muc
tiéu trén day la rat 16n, ngay cé trén nhiing don vi phan mém nhd.

Thi du doan code sau :
for (i=1; i<=1000; i++)
for (j=1; j<=1000; j++)
for (k=1; k<=1000; k++)
doSomethingWith(i,j,k);

chi c6 1 duong thi hanh, nhung rat dai : dai
1000*1000*1000 = 1 ti Iénh goi ham doSomething(i,j,k)
khac nhau.

Con doan code gom 32 lénh if else doc lap sau :
if (c1) s11 else s12;
if (c2) s21 else s22;
if (c3) s31 else s32;

if (c32) s321 else s322;
c6 232 = 4 ti duong thi hanh khac nhau.

Ma cho du c6 kiém thi hét duoc toan bd cac dudong thi hanh
thi van khong thé phat hién nhing dudng thi hanh can c6 nhung
khéng (chua) dugc hién thuc

if (a>0) dolsGreater();
if (a==0) dolsEqual();
// thiéu viéc xtt ly trudng hop a < 0 - if (a<0) dolsLess();



M6t duodng thi hanh da kiém tra la dung nhung van co thé bi 16i
khi dung that (trong 1 vai trudng hop dac biét) :
int phanso (int a, int b) {
return a/b;

}

khi kiém tra, ta chon b <> 0 thi chay dung, nhung khi dung
that trong truong hop b = 0 thi ham phanso bi 16i.

3.3 Cac cap phu kiém thir (Coverage)

Do do, ta nén kiém thir 1 s6 test case t6i thiéu ma két qua do
tin cay t6i da. Nhung lam sao xac dinh duoc s6 test case t6i thiéu
nao co thé dem lai két qua c6 do tin cay t6i da ?

Phu kiém th (Coverage) : la ti 1& cac thanh phan thuc su duoc
kiém th(r so v6i tong thé sau khi da kiém thir cac test case duoc
chon. Phu cang l6n thi d6 tin cay cang cao.

Thanh phan lién quan c6 thé la Iénh thuc thi, diém quyét dinh,
diéu kién con hay la su két hop cuia chung.

Phu cdp 0 : kiém thi nhimg gi c6 thé kiém th(r duoc, phan con lai
dé nguoi dung phat hién va bao lai sau. Pay la mic do kiém thir
khong thuc su co trach nhiém.

Phui cdp 1 : kiém th( sao cho méi Iénh duoc thuc thi it nhat 1 Ian.

Phan tich ham foo sau day :
1 float foo(int a, int b, int ¢, int d) {
2 floate;

3 if (a==0)

4 return O;

5 int x =0;

6 if ((a==b) Il ((c==d) && bug(a)))
7 X=1;

8 e=1/x;

9 return e;

10 }



Véi ham foo trén, ta chi can 2 test case sau day la dat 100%
phucép 1:

1. f00(0,0,0,0), tra vé 0
2. foo(1,1,1,1), tra vé 1
nhung khéng phat hién 16i chia 0 & hang lénh 8.

Phi cdp 2 : kiém th(r sao cho moi diém quyét dinh luan ly déu
duoc thuc hién it nhat 1 lan cho truong hop TRUE lan FALSE. Ta
goi muc kiém th nay la pht cac nhanh (Branch coverage). Phu
cac nhanh dam bao phu cac Iénh.

Line Predicate True False
3 |(a==0) Test Case 1 Test Case 2
foo(0, 0, 0, 0) foo(1, 1,1, 1)
return O return 1
6 |((a==b) OR ((c == d) [Test Case 2 Test Case 3
AND bug(a) )) foo(1, 1,1, 1) foo(1, 2, 1, 2)
return 1 division by zero!

V6i 2 test case xac dinh trong slide trudc, ta chi dat duoc 3/4 =
75% phu cac nhanh. Néu thém test case 3 :

3. foo(1,2,1,2), thi méi dat 100% phu cac nhanh.

Phiu cdp 3 : kiém tht sao cho méi diéu kién luan ly con
(subcondition) cua ting diém quyét dinh déu duoc thuc hién it nhat
1 1an cho truong hop TRUE lan FALSE. Ta goi muc kiém th(r nay
la pha cac diéu kién con (subcondition coverage). Phu céac diéu
kién con chua chic dam bao phu cac nhanh & nguoc lai.

Predicate True False
a == TC 1 :foo(0, 0, 0, 0) TC 2 :foo(1,1,1, 1)
return 0 return 1
(a==Db) TC 2 :foo(1,1,1,1) TC 3:foo(1, 2,1, 2)
return value O division by zero!
(c==d) TC 4 :foo(1,2,1, 1) TC 3:foo(1, 2,1, 2)
Return 1 division by zero!




bug(a) TC 4 :foo(1,2,1,1) TC 5 :foo(2,1,1, 1)
Return 1 division by zero!

Phi cdp 4 : kiém th sao cho moéi diéu kién luan ly con
(subcondition) cua ting diém quyét dinh déu duoc thuc hién it nhat
1 lan cho truong hop TRUE lan FALSE & diém quyét dinh ciing
duoc kiém thir cho ca 2 nhanh TRUE lan FALSE. Ta goi muc kiém
th nay la phd cac nhanh & cac diéu kién con (branch &
subcondition coverage). Pay la muc dd phu kiém th( t6t nhat trong
thuc t€. Phan con lai cla chuong nay sé gidi thiéu qui trinh ky
thuat dé dinh nghia céac testcase sao cho néu kiém thir hét cac
testcase duoc dinh nghia nay, ta sé dat ph( kiém thir cap 4.

3.4 D6 thi dong diéu khién

La mét trong nhiéu phuong phap miéu ta thuat giai. Day la
phuong phap truc quan cho chung ta thdy dé dang céc thanh phan
cla thuat gidi va méi quan hé trong viéc thuc hién cac thanh phan
nay.

GOm 2 loai thanh phan : cac nut va cac cung néi két gita
chung.

Cac loai nut trong dé thi dong diéu khién :
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Miéu ta cac cdu truc diéu khién phé dung :



O

while ¢ do... do ... while c
Thidu :
1. float foo 'W
2. floate;
3. if (a==0)
4. return 0; <+
5. |nt X =
6. ((a==Db) Il ((c==d) && bug(a
7. Xx=1;
8. e=1/x;
9. returne;
10.}

Néu do thi dong diéu khién chi chia cac nut quyét dinh nhi
phan thi ta goi né la doé thi dong diéu khién nhi phan.



Ta luén cé thé chi tiét hda 1 do thi dong diéu khién bét ky
thanh d6 thi dong diéu khién nhij phan.

int ProcessOp (int opcode) {
switch (op)
case 0 : ...; break;

~=

case 1 :...; break;
case 2 : ...; break;
case 3 : ...; break;

NOoO OoAsON -

D6 phuc tap Cyclomatic C

Do phtc tap Cyclomatic C = V(G) cta dé thi dong diéu khién
duogc tinh bdi 1 trong cac cong thuc sau :

= V(G)=E-N+2,trong do E la s6 cung, N la sé nut ctia do
thi.

= V(G) =P + 1, néu la do thi dong diéu khién nhj phan (chi
chita cac nut quyét dinh luan ly - chi c6 2 cung xuat
True/False) va P s6 nut quyét dinh.

D6 phuc tap Cyclomatic C chinh la s6 dudng thi hanh tuyén
tinh doéc 1ap cta TPPM can kiém thir.

Néu chung ta chon lya duoc dung C duong thi hanh tuyén tinh
doc lap cia TPPM céan kiém thr va kiém thir tat ca cac duong thi
hanh nay thi sé dat dugc phla kiém th& cdp 3 nhu da trinh bay
trong cac slide trudc.



3.5 D6 thi dong diéu khién co ban

Xét d6 thi dong diéu khién nhi phan : néu ting nut quyét dinh
(nhi phan) déu miéu ta 1 diéu kién con luan ly thi ta noi dé thi nay
la d6 thi dong diéu khién co ban.

Ta luén cé thé chi tiét hdéa 1 do thi dong diéu khién bat ky
thanh do thi dong diéu khién nhi phan. Tuong tu, ta luén co thé chi
tiét hoa 1 d6 thi dong diéu khién nhi phan bat ky thanh dé thi dong
diéu khién co ban.

Tom lai, ta luén co thé chi tiét hda 1 dé thi dong diéu khién bat
ky thanh do thi dong diéu khién co ban.

Do phtc tap Cyclomatic C cua doé thi dong diéu khién co ban
chinh la s6 dudng thi hanh tuyén tinh déc lap co ban cia TPPM
can kiém th.

Néu chung ta chon lya dugc dung C dudng thi hanh tuyén tinh
doc lap co ban cua TPPM can kiém thk va kiém thd tat ca cac
duong thi hanh nay thi sé dat duoc phu kiém thir cdp 4 nhu da
trinh bay trong cac slide trudc.

3.6 Qui trinh kiém th hép trang

Tom McCabe dé nghi qui trinh kiém th&r TPPM gém cac budc
cOng Viéc sau :

1. T TPPM can kiém th, xay dung do thi dong diéu khién
tuong Ung, réi chuyén thanh dé thi dong diéu khién nhi
phan, réi chuyén thanh dé thi dong diéu khién co ban.

2. Tinh d6 phtc tap Cyclomatic ctda d6 thi (C = P +1).

3. Xac dinh C duong thi hanh tuyén tinh doc lap co ban can
kiém th(r (theo thuat giai chi tiét & slide ké).

4. Tao tung test case cho ting duong thi hanh tuyén tinh déc
lap co ban.

5. Thuc hién kiém thir trén tung test case.



6.
7.

So sanh két qua co6 duoc voi két qua duoc ky vong.
Lap bao cao két qua dé phan héi cho nhing nguoi co lién
qu

Qui trinh xac dinh cac duong tuyén tinh doc lap

Tom McCabe dé nghi qui trinh xac dinh C duong tuyén tinh
doc 1ap gobm cac budc :

1.

Xéac dinh duodng tuyén tinh dau tién bang cach di doc theo
nhanh bén trai nhat clia cac nut quyét dinh. Chon dudng
nay la pilot.

Dua trén duong pilot, thay d6i cung xudt cia nut quyét
dinh dau tién va c6 gang gil lai maximum phan con lai.

Dua trén duong pilot, thay d6i cung xudt cia nut quyét
dinh thtr 2 va c6 gang gil lai maximum phan con lai.

Tiép tuc thay déi cung xuédt cho tung nut quyét dinh trén
duong pilot dé xac dinh duong tht 4, 5,... cho dén khi
khéng con nut quyét dinh nao trong dudng pilot nia.

L&p chon tuan tu ting dudng tim duoc lam pilot dé xac
dinh cac duong méi xung quanh né y nhu cac budc 2, 3, 4
cho dén khi khong tim dugc duong tuyén tinh déc lap nao
nita (khi du s6 C).



3.7 Thidu

double average(double value[], double min,
double max, int& tent, int& vent) {

double sum = 0; ,®
inti=1;
tent = vent = 0;

while (valueii] <>-999 && tcnt <100) {

tent++;
if (min<=value[i] && value[i] <= max) { 0

sum += valuei];
@ ORo
@

t (5
vent ++;

Hé’; ) A ) /6

if (vent > 0) return sum/vent;

}
i++;
} return -999; —@ e

D6 thi bén c6 5 nut quyét dinh nhi phan nén cé do phtc tap C
=5+1 =6.

6 duong thi hanh tuyén tinh doc lap co ban la:
1. 152-510->11
2. 152->3—->10->11
3.152-53-54—-55—-58-9
4.1-52—>3->4—-55—-56—->8-9
5.
6.

152-53-54-55—-56—->7—-58-9
15251012

Thiét ké cac test case

Phan tich ma nguén cuia ham average, ta dinh nghia 6 testcase
két hop véi 6 duong thi hanh tuyén tinh déc lap co ban nhu sau :
Test case cho duong 1 :

value(k) <>-999, vbi 1<k <

value(i) =-999 v6i 2 <i< 100

Két qua ky vong : (1) average=Gia tri trung binh cutia i-1 gia tri

hop 1é. (2) tent =i-1. (3) vent = i-1



Chu y : khéng thé kiém thir duong 1 nay riéng biét ma phai

kiém thir chung v6i dudng 4 hay 5 hay 6.
Test case cho duong 2 :

value(k) <>-999, voi Vk <i,i>100

Két qua ky vong : (1) average=Gia tri trung binh ctia 100 gia tri

hop 1€. (2) tent = 100. (3) vent = 100
Test case cho duong 3 :

value(1) =-999

Két qua ky vong : (1) average = -999. (2) tcnt =0 (3) vent =0
Test case cho duong 4 :

value(i) <> -999 Vi <= 100

va value(k) < min véi Kk < i

Két qua ky vong : (1) average=Gia tri trung binh cta n gia tri

hop lé. (2) tcnt = 100. (3) vent = n (s6 luong gia tri hop 1)
Test case cho duong 5 :

value(i) <>-999 véi Vi <= 100

va value(k) > max voi k <=

Két qua ky vong : (1) average=Gia tri trung binh cla n gia tri

hop lé. (2) tent = 100. (3) vent = n (s6 luong gia tri hop 1€)
Test case cho duong 6 :

value(i) <>-999 va min <= value(i) <= max véi Vi <= 100

Két qua ky vong : (1) average=Gia tri trung binh ctia 100 gia tri

hop 1€. (2) tecnt = 100. (3) vent = 100

3.8 Kiém thit vong lap

Thuong than cla 1 1énh lap sé duoc thuc hién nhiéu lan (co
thé rat I6n). Chi phi kiém th(r day du réat ton kém, nén chung ta sé
chi kiém thr & nhiing 1an 1ap ma theo théng ké dé gay 16i nhét. Ta
xét tung loai Iénh lap, co 4 loai :

1. |énh lap don gian : than cla no chi chira cac Iénh khac chu
khéng chua Iénh lap khac.

2. lénh 1ap 16ng nhau : than cGa né cé chua it nhat 1énh lap
khac...



3. lénh lap lién ké : 2 hay nhiéu lénh lap ké ti€p nhau
4. |énh lap giao nhau : 2 hay nhiéu Iénh lap giao nhau.

1. Kiém thir loai vong 18p n lan don gian :

while ¢ do... do ... while ¢

Nén chon cac test case dé kiém th( than l1énh 1ap & cac vi tri sau :
= chay 0 buoc.
= chay 1 budc.
= chay 2 budc.
= chay k budc, k la gia tri nao dé thoa 2 < k < n-1.
= chay n-1 buoc
= chay n buoc
= chay n+1 budc.

2. Kiém th( vong lap 16ng nhau :



Kiém th(r tuan tu ting vong lap tir trong ra ngoai theo dé nghi sau
day :
= kiém th vong l&p trong cung : cho cac vong ngoai chay
véi gia tri min, kiém th& vong lap trong cung bang 7 test
case da gidi thiéu ¢ silde trudc.
= kiém th&r ting vong lap con lai : cho cac vong ngoai nd
chay vai gia tri min, con cac vong bén trong né chay vai
gia tri dién hinh, kiém th(r n6 bang 7 test case da gi6i thiéu
& slide truoc.
3. Kiém th(r cac vong lap lién ké : Kiém th( tuan tu ting vong l&p
tir trén xudng, moi vong thuc hién kiém th béng 7 test case da
Qidi thiéu.
4. Riéng cac vong lap giao nhau thi thuong do viéc viét code chua

tot tao ra = nén cau truc lai doan code sao cho khong chira dang
giao nhau nay.

3.9 Két chuong

Chuong nay da gidi thiéu 1 ky thuat thiét yéu dé kiém thdr hop
trdng TPPM, do la ky thuat kiém th(r dong diéu khién.

Chung ta da gidi thiéu cac cdp dé phu kiém th& khac nhau,
gioi thiéu do thi dong diéu khién va dé thi dong diéu khién co ban



cta TPPM, do phtc tap Cyclomatic C, qui trinh téng quat dé kiém
thir dong diéu khién.

Chuong nay cling dé gi6i thiéu 1 thi du cu thé vé qui trinh kiém
th(r dong diéu khién trén 1 TPPM.



Chuong 4
Ky thuat kiém thir hop tring (tt)

4.1 Téng quat vé kiém thi dong dir liéu

Muc tiéu cliia chuong trinh la xtr ly d@ liéu. D@ liéu cua chuong
trinh la tap nhiéu bién doc lap. Phuong phap kiém thir dong di liéu
sé kiém th(r doi séng cua ting bién dir liéu co "tét lanh" trong ting
lubng thi hanh cta chuong trinh.

Phuong phap kiém th dong dix liéu la 1 céng cu manh dé phat
hién viéc dung khéng hop ly cac bién do 16i coding phan mém gay
ra:

m]

Phat biéu gan hay nhap dix liéu vao bién khéng dung.

u]

Thiéu dinh nghia bién trudc khi dung
o Tién dé sai (do thi hanh sai luéng thi hanh).

[m]

M®6i bién nén co6 chu ky séng t6t lanh théng qua trinh ty 3 budc
: duoc tao ra, dugc dung va duoc xoa di.

Chi c6 nhiing l1énh nam trong tam vuc truy xuét bién moi céd
thé truy xudt/xx ly duoc bién. Tam vuc truy xuét bién la tap cac
lénh dugc phép truy xuat bién do.

Thuong cac ngdén ngl lap trinh cho phép dinh nghta tam vuc
cho mbi bién thudc 1 trong 3 muc chinh yéu : toan cuc, cuc bd
trong tung module, cuc bé trong ting ham chuc nang.

int x, y;
void func1() { //than ham
int x;  // dinh nghta bién x méi cuc b6 trong ham
// méi 1an truy xudt x la x cuc b6 trong ham
{ // kh6i Iénh bén trong bat dau
inty; // dinh nghia bién y méi cuc bo trong Iénh phtic hop



}

} // x cuc bd trong ham bi xda tu déng

..., //mdilan truy xudt y la y cuc bo trong lénh phtic hop

//'y bén trong tu déng bi xéa
/ftruy xudt y ngoai cuing, x cuc b trong ham

4.2 Phan tich doi song cua 1 bién

Cac lénh truy xuat 1 bién théng qua 1 trong 3 hanh dong sau :

[m]

[m]

o

d : dinh nghta bién, gan gia tri xac dinh cho bién (nhap di
liéu vao bién cling la hoat dong gan tri cho bién).

u : tham khao tri clia bién (thuong thong qua biéu thtc).

k : hly (x6a bd) bién di.

Nhu vay néu ky hiéu ~ la miéu ta trang thai ma & dé bién chua
ton tai, ta c6 3 kha nang x& ly dau tién trén 1 bién :

m]

u]

m]

~d : bién chua ton tai r6i duoc dinh nghia véi gia tri xac
dinh.

~U : bién chua ton tai r6i dugc ding ngay (tri nao ?)

~k : bién chua ton tai roi bi hiy (la lung).

3 hoat déng xu ly bién khac nhau két hop lai tao ra 9 céap doi
hoat dong xtt ly bién theo thir tu :

u]

dd : bién duoc dinh nghia réi dinh nghia nia : hoi la, c6 thé
dung va chdp nhan duoc, nhung cling co thé co 16i lap
trinh.

du : bién duoc dinh nghia réi dugc dung : trinh ty dung va
binh thuong.

dk : bién duoc dinh nghia réi bi x6a bo : hoi la, cé thé dung
va chép nhan duoc, nhung ciing c6 thé c6 16i 1ap trinh.

ud : bién duoc dung roéi dinh nghta gia tri méi : hop ly.
uu : bién duoc dung roéi dung tiép : hop ly.

uk : bién duoc dung réi bi hay : hop ly.



o kd : bién bi x6a bo réi duoc dinh nghia lai : chap nhan
duoc.

o Kku : bién bi x6a bo réi duoc dung : day luon la 16i.
o Kkk : bién bi x6a bd rbi bi x6a nira : co 1& 1a 16i 1ap trinh.
4.3 D6 thi dong di liéu

La mot trong nhiéu phuong phap miéu ta cac kich ban doi
sO6ng khac nhau cla céac bién.

Qui trinh xay dung d6 thi dong di liéu dua trén qui trinh xay
dung d6 thi dong diéu khién ctia TPPM céan kiém th.

GOm 2 loai thanh phan : cac nut va cac cung néi két gida
chung.

Cac loai nut trong do thi dong diéu khién :

¢ O {4 Y e

diém xuét phat khGi xttly  diém quyétdinh ~ diémnéi  diém két thuc

Miéu ta cac cdu truc diéu khién phé dung :



O

tuan tu switch
while ¢ do... do ... while c
Thidu :
1. float foo( IW
2. floate;
3. if(a==
4. return 0;, <
5. |nt X =0; < 
6. ((a==b) Il ((c==d) && bug(a
7. X=1;
8. e=1/x;
9. returne;
10.}



D6 phuc tap Cyclomatic C

Ta ciing dung d6 phuc tap Cyclomatic C = V(G) cua do thi
dong diéu khién cia TPPM can kiém thir dé xac dinh sé dudng thi
hanh tuyén tinh doc lap ctia TPPM can kiém th.

Muc tiéu cta kiém thr dong dit liéu la chon lua duoc dung C
duong thi hanh tuyén tinh doc lap cta TPPM can kiém thi roi kiém
th(r doi séng cla tung bién trén ting dudng thi hanh nay xem co 16i
gi khong.

4.4 Qui trinh kiém thir dong dit liéu

Qui trinh kiém thr dong dir liéu cia 1 TPPM gbém cac budc
cOng Viéc sau :

=  Tu TPPM céan kiém thir, xay dung d6 thi dong diéu khién
tuong ung, réi chuyén thanh dé thi dong diéu khién nhi
phan, rdi chuyén thanh dé thi dong dr liéu.

= Tinh d6 phuc tap Cyclomatic ciia do thi (C = P +1).

= Xac dinh C duong thi hanh tuyén tinh doc lap co ban can
kiém thir (theo thuat giai chi tiét & chuong 3).

= Lap kiém th(r doi s6ng ting bién di liéu :

o moi bién cé thé cd t6i da C kich ban doi séng khac
nhau.

o trong ting kich ban doi séng clia 1 bién, kiém thir xem
co ton tai cap doi hoat dong khong binh thuong nao
khong ? Néu c6 hay ghi nhan dé lap bao cao két qua
va phan hoi cho nhiing nguoi cé lién quan.



4.5 Thidu
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float e;

if (a==0) <«
return O;

|ntx 0;
((a==b W
X=1; \
e = 1/x;
\ ,u(b),u(c). (d)

return e;
(a1

((@)d(0),d().d(0)
,d(e)

= ©O N AN~

0. }

D0 thi ¢ slide trudc cé 2 nut quyét dinh nhi phan nén co dé
phuctap C =2 +1 = 3.

N6 c6 4 bién dau vao (tham sd) va 2 bién cuc bo.

Hay I&p kiém thir doi séng ting bién a, b, ¢, d, e, x.



Kiém thir doi séng bién a

» Kich ban 1 : ~duuk

» Kich ban 2 : ~duuk (giéng kich ban 1).

» Kich ban 3 : ~duk

Ca 3 kich ban trén déu khong chira cap doi
hoat dong nao bat thudng ca.

Kiém th(r doi séng bién b

» Kich ban 1 : ~duk

» Kich ban 2 : ~duk (gidng kich ban 1).

» Kich ban 3 : ~dk

Ca 3 kich ban trén déu khong chia cap doi
hoat dong nao bat thyong ca.




Kiém th(r doi séng bién ¢

» Kich ban 1 : ~duk

= Kich ban 2 : ~duk (gidng kich ban 1).

» Kich ban 3 : ~dk

Ca 3 kich ban trén déu khong chira cap doi
hoat dong nao bat thyong ca.




Kiém th(r doi séng bién d

= Kich ban 1 : ~duk

» Kich ban 2 : ~duk (gidng kich ban 1).

= Kich ban 3: ~dk

Ca 3 kich ban trén déu khong chua cap doi
hoat dong nao bat thyong ca.

»= Kich ban 1 : ~dduk

» Kich ban 2 : ~dduk (giéng kich ban 1).

» Kich ban 3: ~dk

Trong 3 kich ban trén, kich ban 1 & 2 cé chira cap doi
dd bat thuong nén can tap trung chu y kiém tra xem
c6 phai la 16i khéng.

Kiém thir doi séng bién x



= Kich ban 1 : ~dduk

= Kich ban 2 : ~duk

» Kichban3: ~

Trong 3 kich ban trén, chi co kich ban 1 cé chia
cap doi dd bat thuong nén can tap trung chu y
kiém tra xem c6 phai la 16i khong.

4.6 Két chuong

Chuong nay da gici thiéu tiép 1 ky thuat khac dé kiém th hop
trdng TPPM, do6 la ky thuat kiém thr dong dix liéu.

Chung ta da phan tich doi séng cla bién di liéu, cac cap doi
hoat déng trén bién duoc goi la hop 1é hay nghi ngo co 16i hay té
hon la chén chén gay 16i.

Chuong nay cling da gi6i thiéu 1 thi du cu thé vé qui trinh kiém
th(r dong dir liéu trén 1 TPPM.



Chuong 5
Ky thuat kiém thi hop den

5.1 Téng quat vé kiém thir hép den

Poi tuong duoc kiém thir 1a 1 thanh phan phan mém (TPPM).
TPPM c6 thé la 1 ham chuiic nang, 1 module chiic nang, 1 phan hé
chiic nang... Néi chung, chién luoc kiém thi hop den thich hop
cho moi cdp dd kiém th tor kiém thir don vi, kiém tha tich hop,
kiém thir hé thng, kiém thr d6 chdp nhan cla nguoi dung.

Kiém th& hop den (black-box testing) la chién luoc kiém thir
TPPM duya vao théng tin duy nhat la cac dac ta vé yéu cau chuc
nang cua TPPM tuong ung.

Pay la chién luoc kiém thir theo goc nhin tr ngoai vao, cac
ngudi tham gia kiém th&r hop den khong can coé kién thiic nao vé
thong tin hién thuc TPPM can kiém thir (ma nguén cutia thanh phan
phan mém, thuat giai duoc dung, cac di liéu duoc xtr ly...).

Qui trinh kiém thi hoép den téng quat gém cac buéc chinh :

= Phan tich dac ta vé cac yéu cau chiic nang ma TPPM can
thuc hién.

= Dung 1 ky thuat dinh nghia cac testcase xac dinh (sé gioi
thiéu sau) dé dinh nghia cac testcase. binh nghia moi
testcase la xac dinh 3 thong tin sau :

o Gia tri dir liéu nhap dé TPPM x{r ly (hodc hop 1é hoac
khéng hop 1€).

o Trang thai cia TPPM céan c6 dé thuc hién testcase.
o Gia tri dit liéu xuat ma TPPM phai tao duoc.
= Kiém thir cac testcase da dinh nghia.

= So sanh két qua thu duoc voi két qua ky vong trong ting
testcase, tir do 1ap béo cao vé két qua kiém thir.



Vi chién lugc kiém thtr hop den thich hop cho moi muc do kiém
thir nén nhiéu nguodi da nghién ctu tim hiéu va dua ra nhiéu ky
thuat kiém tha khac nhau, chuing ta sé chon ra 8 ky thuat coé nhiéu
uu diém nhét va duoc dung phd bién nhét, do 1a :

1. Ky thuat phan lop tuong duong (Equivalence Class
Partitioning).

2. Ky thuat phan tich cac gia tri bién (Boundary value
analysis).

Ky thuat dung cac bang quyét dinh (Decision Tables)
Ky thuat kiém thir cac bo n than ky (Pairwise)

Ky thuat dung bang chuyén trang thai (State Transition)
Ky that phan tich vung mién (domain analysis)

Ky thuat dua trén dac ta Use Case (Use case)

©® N o o »

Ky thuat dung luoc d6 quan hé nhan qua (Cause-Effect
Diagram)

5.2 Ky thuat phan I6p tuong duong

Tinh than cla ky thuat nay la c6 gang phan cac testcase ra
thanh nhiéu nhom (ho) khac nhau : cac testcase trong moi ho sé
kich hoat TPPM thuc hién cung 1 hanh vi. M6i nhom testcase thda
man tiéu chudn trén duoc goi la 1 16p tuong duong, ta chi can xac
dinh 1 testcase dai dién cho nhom va dung testcase nay dé kiém
thd TPPM. Nhu vay ta da giam rat nhiéu testcase can dinh nghia
va kiém thi, nhung chéat luong kiém thi khong bi giam sut bao
nhiéu so voi vét can. Diéu nay la dua vao ky vong rat hop ly sau
day :

= Néu 1 testcase trong l6p tuong duong nao do gay I6i

TPPM thi cac testcase trong 16p nay ciing sé gay 16i nhu
vay.



= Néu 1 testcase trong I6p tuong duong nao dé khoéng gay
16i TPPM thi cac testcase trong 16p nay cling sé khong gay
16i.
Van dé ké tiép la co can dinh nghia cac 16p tuong duong dai
dién cac testcase chua cac gia tri khéng hop 1é theo dac ta hay
khong ? Diéu nay phu thudc vao tinh than kiém thi :

= Né&u ta dung tinh than kiém th( theo hop dong (Testing-by-
Contract) thi khéng can dinh nghia cac I6p tuong duong
dai dién cac testcase chua cac gia tri knéng hop 1€ theo
dac ta vi khong can thiét.

= Con néu ta dung tinh than kiém th& phong vé (Defensive
Testing), nghia la kiém th& hoan hao, thi phai dinh nghia
cac lop tuong duong dai dién cac testcase chua cac gia tri
khong hop 1é theo déac ta dé xem TPPM phan tng nhu thé
nao voi nhing testcase nay.

Thi du ta can kiém tht 1 TPPM “quan ly ngudn nhan lyc” voi
dac ta chiic ndng nhu sau : méi lan nhan 1 hé so xin viéc, TPPM
sé ra quyét dinh dyua vao tudi tng vién theo bang sau :

Tudi ing vién Két qua
0-16 Khéng thué
16-18 Thué dang ban thoi gian
18-55 Thué toan thoi gian
55-99 Khéng thué

Luu y rAng bang dac ta chuic nang phia trén cé 16i & cac gia tri
dau va/hoac cudi trong ting luat, va gid st chung ta chua phat
hién 16i nay. Chung ta sé thdy bang cach nao sé phat hién dé
dang 16i nay.

Phan tich dac ta chuc nang ctia TPPM céan kiém thir cla slide
trudc, ta thdy co 4 16p tuong duong, moi I6p chira cac testcase Ung
voi 1 ché do xir ly cia TPPM : khéng thué vi qua tré, thué dang
ban thoi gian, thué toan thoi gian, khdng thué vi qua gia.



Ung véi méi 16p tuong duong, ta dinh nghia 1 testcase dai
dién, thi du ta chon 4 testcase sau :

1. Testcase 1 : {Input : 2 tudi, Output : khong thué}

2. Testcase 2 : {Input : 17 tu6i, Output : thué ban thoi gian}
3. Testcase 3 : {Input : 35 tudi, Output : thué toan thoi gian}
4. Testcase 4 : {Input : 90 tubi, Output : khong thué}

Trong thi du trén, thay vi phai kiém thdr vét can 100 testcase,
ta chi kiém th(r 4 testcase — chi phi giam réat Ion, nhung chat luong
kiém th(r hy vong khong bi giam sut la bao.

Tai sao chung ta hy vong chét luong kiém thir dung 16p tuong
duong khong giam sut nhiéu ? Hay xét doan code ma nhing nguoi
lap trinh binh thuong sé viét khi xt& ly TPPM can kiém th( cua slide
trudc :

if (applicantAge >= 0 && applicantAge <=16) qd ="NO";

if (applicantAge >= 16 && applicantAge <=18) qd ="PART";

if (applicantAge >= 18 && applicantAge <=55) qd ="FULL";

if (applicantAge >= 55 && applicantAge <=99) qd ="NO";

O gbc nhin kiém thir hop trdng, néu ding 4 testcase dai dién
cua 4 l6p tuong duong, ta sé kiém thr duoc & phu cédp 3, cép ph
rat t6t vi da kiém thr 100% céac l1énh méa nguén, 100% cac nhanh
quyét dinh.

Tuy nhién néu nguoi lap trinh hién thuc nhu sau (rat ca biét vi
day la nguoi lap trinh rat yéu tay nghé) :

if (applicantAge == 0) qd ="NO";

if (applicantAge == 16) qd ="PART";

if (applicantAge == 53) qd ="FULL";

if (applicantAge == 99) qd ="NO";



Thi néu dung 4 testcase dai dién cua 4 I6p tuong duong, ta
moi kiém th dugc 4/100 Iénh ma ngudn cia TPPM, mic dd phu
nay chua thé néi Ién gi nhiéu vé TPPM!

Lam sao chon testcase dai dién cho 16p tuong duong ? Diéu
nay phu thudc vao kiéu dit liéu nhap. Ta hay lan luot xét 1 s6 kiéu
dix liéu nhap phé bién.

Thi du ta can kiém thir 1 TPPM “xét don cAm ¢4 nha” véi dac
ta chuc nang nhu sau : méi 1an nhan 1 don xin cam c6, TPPM sé
ra quyét dinh chap thuan néu 4 diéu kién sau déu thdéa man :

1. Thu nhap hang thang ctia duong don nam trong khoang tur
1000$ dén 83333%.

2. sO nha xin cam cé tir 1 dén 5.

3. DBuong don phai la ca nhan, khéng duoc la hoi, cong ty hay
nguoi duoc Uy nhiém (partnership, trust, corporation).

4. Loai nha cam co phai la loai nha cé dinh (single family,
condo, townhouse), khéng xét loai nha di ddng (treehouse,
duplex, mobile home).

1. Néu lép tuong duong duoc xac dinh boi cac dit liéu nhap la sé
thuc lién tuc, thi ta chon 1 testcase dai dién c6 gia tri nhap hop 1é
nam trong khoang lién tuc cac gia tri hop l&, va néu mudn, 2
testcase miéu ta gia tri khong hop 1& nam phia dudi va phia trén
khoang tri hop 1é (so testcase cho méi 16p tuong duong la tu 1 toi
3).

300USD 2000USD 90000USD

1000USD 83333USD



2. Néu lép tuong duong duoc xac dinh bdi cac di liéu nhap la s6
nguyén lién tuc, trong truong hop nay ta chon 1 testcase dai dién
cé gia tri nhap hop 1é nam trong khoang lién tuc cac gia tri hop €,
va néu mudn, 2 testcase miéu ta gia tri khong hop 1é nam phia
dudi va phia trén khoang tri hop & (s6 testcase cho méi I6p tuong
duong la tur 1 t6i 3).

-1 0 1 2 3 4 5 6 7 8

3. Néu lép tuong duong duoc xac dinh béi cac dit liéu dang liét ké
rdi rac va khéng cé méi quan hé 1an nhau gém 1 tri hop 1é va nhiéu
tri kndng hop |é. Trong trudng hop nay ta chon 1 testcase cé gia tri
nhap hop Ié va néu muon, 2 testcase miéu ta 2 gia tri khong hop 1é
nao dé, nhung cho du chon 2 testcase nao clng khong dai dién tot
cho cac truong hop khéng hop 1& con lai (s testcase cho méi 16p
tuong duong la tu 1 t6i 3).

Valid

Corporation
Trust
Partnership

lnvalid

4. Néu lop tuong duong dugc xac dinh badi cac dit liéu dang liét ké
réi rac va khéng cé6 méi quan hé l&n nhau gbm n tri hop 1& va m tri
khéng hop 1€. Trong truong hop nay ta chon 1 testcase co gia tri
nhap hop 1é nao dé va néu mudn, 2 testcase miéu ta 2 gia tri
khéng hop 1€ nao do, nhung cho du chon cac testcase nao clng



khoéng dai dién tot cho céac truong hop hop 1é va khéong hop 1é con
lai (s6 testcase cho mai l6p tuong duong la tir 1 t6i 3).

Valid

Duplex
Mobile Home
Treehouse

Single Family
Townhouse
Condo

Invalid

Khi TPPM can kiém th(r nhan nhiéu di liéu nhap (thi du TPPM
xét don cam c6 nha ¢ slide trudc cé 4 loai di liéu nhap), ta dinh
nghia cac testcase doc lap cho cac di liéu hay testcase dua trén
téng hop cac di liéu nhap ?

Néu dinh nghia céac testcase doc lap trén ting loai di liéu
nhap, s6 luong testcase can kiém thr sé nhiéu. Trong TPPM xét
don cam c6 nha, ta phai x ly it nhat la 3 testcase cho ting loai di
liéu * 4 loai dx liéu = 12 testcase.

Dé giam thiéu sé luong testcase nhung van dam bao chét
luong kiém thir, nguoi ta dé nghi chon tescase nhu sau :

= 1 testcase cho t6 hop céac gia tri hop |é.

= ntestcase cho t6 hop céac gia tri trong d6 co6 1 gia tri khéng
hop 18, cac gia tri con lai hop 1&, nén thay déi cac gia tri
hop |é trong t6 hop cho méi testcase.

Thi du TPPM xét don cam c6 nha & slide truoc c6 4 loai dir liéu

nhap), ta dinh nghia cac testcase dua trén t6 hop céc dir liéu nhap
nhu sau :

Thu nhap |S6 luong nha |Puong don | Kiéu nha | Két qua
/thang

5.000 2 Person Condo Valid

100 1 Person Single Invalid




1.342 0 Person Condo Invalid

5.432 3 Corporation [Townhouse| Invalid

10.000 2 Person Treehouse Invalid

5.3 Ky thuat phan tich cac gia tri 6 bién

Ky thuat kiém thé phan I16p tuong duong la ky thuat co ban
nhat, n6 con goi y chung ta dén 1 ky thuat kiém thir khac : phan
tich cac gia tri & bién.

Kinh nghiém trong cudc séng doi thuong cing nhu trong lap
trinh cac giai thuat 1ap cho chung ta biét rang 16i thuong nam &
bién (dau hay cudi) cla 1 khoang lién tuc nao do (I6p tuong
duong). Do do6 ta sé tap trung tao cac testcase ung véi nhiing gia
tri & bién nay.

Thi du xét dac ta TPPM “quan ly ngudn nhan luc” & slide 8, ta
thdy dac ta cac luat déu bi 16i & cac bién, thi du luat 1 qui dinh
khong thué nhimg ngudi co tudi tir 0 — 16, con luat 2 qui dinh sé
thué ban thoi gian nhing nguoi tir 16-18 tubi. Vay ngudi 16 tudi
duogc x(r ly nhu thé nao badi hé théng ? Da c6 nhap nhang va mau
thuén trong cac luat. L6i nay do ndm bat yéu cau phan mém sai.

Gia sir ta da chinh s(a lai yéu cau phan mém nhu sau :

Tudi ing vién Két qua
0-15 Khong thué
16-17 Thué dang ban thoi gian
18-54 Thué toan thoi gian
55-99 Khong thué

Va doan code hién thuc sau :

if (0 < applicantAge && applicantAge < 15) kq ="NO";

if (16 < applicantAge && applicantAge <17) kq ="PART";
if (18 < applicantAge && applicantAge <54) kq ="FULL";
if (55 < applicantAge && applicantAge <99) kq ="NO";



Poan code hién thuc & slide trudc bi 16i & cac gia tri bién (dung
ra la phai dung diéu kién <= chit khong phai la <). L6i nay thudc vé
nguoi hién thuc chuong trinh.

Cach don gian va hiéu qua dé phat hién 16i ¢ slide truéc la
thanh tra ma ngudn (code inspection), ma ta sé dé cap trong
chuong 7. O day ta chi trinh bay ky thuat kiém thtr dua trén cac gia
tri bién dé phat hién cac 16i nay.

Y tuéng cua ky thuat kiém thir dua trén cac tri bién la chi dinh
nghia cac testcase ung voi cac gia tri ngay trén bién hay lan can
bién cla tung I6p tuong duong. Do dé ky thuat nay chi thich hop
voi cac l6p tuong duong xac dinh béi cac gia tri lién tuc (s6
nguyén, sO thuc), chit né khoéng thich hop véi 16p tuong duong
duoc xac dinh boi cac gia tri liét ké ma khéng cé méi quan hé lan
nhau.

Qui trinh cu thé dé thuc hién kiém thir dua trén céac gia tri &
bién :

= Nhan dang cac l6p tuong duong dua trén dac ta vé yéu
cau chuc nang ctia TPPM.

= Nhan dang 2 bién ctia méi I16p tuong duong.

= Tao céac testcase cho méi bién clia méi 16p tuong duong :
- 1 testcase cho gia tri bién.
- 1 testcase ngay duai bién.
- 1 testcase ngay trén bién.

= Y nghia ngay trén va ngay dudi bién phu thudc vao don vi
do luong cu thé :
- néu la sé nguyén, ngay trén va ngay dudi léch bién 1

don vi.

- néu don vi tinh la “$ va cent” thi ngay dudi ctia bién 5$
la 4.99%, ngay trén la 5.013.



- néu don vi la $ thi ngay duéi cua 5% la 4%, ngay trén

5% la 6$.
Thi du dya vao dac ta cia TPPM “quéan ly nguén nhan luc” :
Tudi tng vién Két qua
0-15 Khéng thué
16-17 Thué dang ban thoi gian
18-54 Thué toan thoi gian
55-99 Khéng thué

Ta sé dinh nghia cac testcase tuong tng véi cac tuéi sau : {-
1,0,1}, {14,15,16}, {15,16,17}, {16,17,18}, {17,18,19}, {53,54,55},
{54,55,56}, {98,99,100}.

Co nhiéu testcase tring nhau, néu loai bé céac testcase triing
nhau, ta con : -1, 0, 1, 14, 15, 16, 17, 18, 19, 53, 54, 55, 56, 98,
99, 100 (16 testcase so véi hang tram testcase néu vet can).

Khi TPPM can kiém thr nhan nhiéu dir liéu nhap (thi du TPPM
xét don cam c6 nha & slide truéc co 4 loai dit liéu nhap), ta dinh
nghia cac testcase doc lap cho cac di liéu hay testcase dua trén
téng hop cac di liéu nhap ?

Néu dinh nghia cac testcase doc lap trén tiung loai di liéu
nhap, s6 luong testcase can kiém thr sé nhiéu. Trong TPPM xét
don cam c6 nha, ta phai x ly it nhat la 6 testcase cho ting loai di
liéu * 4 loai dix liéu = 24 testcase.

Dé giam thiéu sé luong testcase nhung van dam bao chét
luong kiém tha, nguoi ta dé nghi chon tescase nhu sau :

= 1 s8 testcase cho céac t6 hop cac gia tri bién.
= 1 s0 testcase cho cac t6 hop cac gia tri ngay dudi va ngay
trén bién.
TPPM xét don cam c6 nha & slide trudc co 2 di liéu nhap lién
tuc la thu nhap hang thang va s6 luong nha. T(Sng hop 2 loai di

liéu nay theo gdc nhin dé hoa truc quan, ta thdy can dinh nghia
cac testcase cho cac truong hop sau :



@
1000USD 83333USD
Thu nhap| Sé luong nha | Két qua Dién giai
/thang
$1,000 1 Valid Min Thu nhdp, min SoLN
$83,333 1 Valid Max Thu nhap, min SoLN
$1,000 5 Valid Min Thu nhap, max SoLN
$83,333 5 Valid Max Thu nhap, max SoLN
$1,000 0 Invalid Min Thu nhap, below min SoLN
$1,000 6 Invalid Min Thu nhap, above max SoLN
$83,333 0 Invalid Max Thu nhap, below min SoLN
$83,333 6 Invalid Max Thu nhap, above max SoLN
$999 1 Invalid Below min Thu nhap, min SoLN
$83,334 1 Invalid Above max Thu nhap, min SoLN
$999 5 Invalid Below min Thu nhap, max SoLN
$83,334 5 Invalid Above max Thu nhap, max SoLN

5.4 Ky thuat dung bang quyét dinh (decision table)

Bang quyét dinh la 1 céng cu rat hiu ich dé dac ta cac yéu
cau phan mém hoac dé dac ta bang thiét ké hé théng phan mém.
N6 miéu ta cac qui tdc nghiép vu phic tap ma phan mém phai
thuc hién dudi dang dé doc va dé kiém soat :

Rule 1

Rule 2

Rule p

IConditions

Condition-1

Condition-m




Actions

Action-1

Action-n

Condition-1 t6i Condition-m miéu ta m diéu kién di liéu nhap
khac nhau c6 thé co. Action-1 t6i Action-n miéu ta n hoat dong
khac nhau ma hé thong co thé thuc hién phu thudc vao t6 hop diéu
kién dir liéu nhap nao. Méi cot miéu ta 1 luat cu thé : t6 hop diéu
kién nhap cu thé va cac hoat dong cu thé can thuc hién.

Luu y cac hoat dong can thuc hién khong phu thudc vao thu tu
cac diéu kién nhap, ndé chi phu thudc vao gia tri cac diéu kién
nhap.

Tuong tu, cac hoat déng can thuc hién khong phu thudc vao
trang thai hién hanh cua TPPM, chung clng khong phu thudc vao
cac diéu kién nhap da coé truoc do.

Chung ta sé ldy 1 thi du cu thé dé lam rd bang quyét dinh. Gia
st TPPM céan kiém th(r la phan hé chuc ndng nhé clia cong ty bao
hiém : n6 sé khuyén mai cho nhiing chu xe (ciing la tai x&) néu ho
théa it nhat 1 trong 2 diéu kién : da lap gia dinh / 1a sinh vién gioi.
Méi dix liéu nhap la 1 gia tri luan ly, nén bang quyét dinh chi can co
4 cOt, miéu ta 4 luat khac nhau :

Rule 1 Rule 2 Rule 3 Rule 4
Conditions
Married? Yes Yes No No
Good Student? Yes No Yes No
Actions
Discount ($) 60 25 50 0

Qui trinh cu thé dé thuc hién kiém th dung bang quyét dinh :

1. Tim bang quyét dinh ti dac ta vé yéu cau chuc nang cla
TPPM hay tir bang thiét ké TPPM. Néu chua c6 thi xay
dung né dua vao dac ta vé yéu cau chuc nang hay dua
vao bang thiét k&€ TPPM.



2. Tl bang quyét dinh chuyén thanh bang céc testcase trong
do moi cot miéu ta 1 luat duoc chuyén thanh 1 dén n cét
miéu ta cac testcase tuong ung véi luat do :

- néu diéu kién nhap la tri luan ly thi mdbi cot luat duoc
chuyén thanh 1 cot testcase.

- néu diéu kién nhap la 1 16p tuong duong (nhiéu gia tri
lién tuc) thi moi cét luat duoc chuyén thanh nhiéu
testcase dua trén ky thuat lop tuong duong hay ky

thuat gia tri bién.
Rule 1 Rule 2 Rule 3 Rule 4
Conditions
Cond 1 Yes Yes No No
Cond 2 Yes No Yes No
Actions
Action-1 60 25 50 0
SN
TCH TC2 TC3 TC4
Conditions
Married? Yes Yes No No
Good Student? Yes No Yes No
Actions
Discount ($) 60 25 50 0
Rule 1 Rule 2 Rule 3 Rule 4
Conditions
Cond 1 0—1 1-10 10-100 [100-1000
Cond 2 <5 5 6 or7 >7
Actions
Action-1 Do X DoY Do X Do Z




TCH1 TC2 TC3 TC4
Conditions
Cond 1 0 5 50 500
Cond 2 3 5 7 10
Actions
Action-1 Do X DoY Do X Do Z

5.5 Ky thuat kiém thit cac bé n than ky (pairwise)
Chung ta hay kiém th(r 1 website v6i d&c ta yéu cau nhu sau :

1. Phai chay t6t trén 8 trinh duyét khac nhau : Internet
Explorer 5.0, 5.5, and 6.0, Netscape 6.0, 6.1, and 7.0,
Mozilla 1.1, and Opera 7.

2. Phai chay tot & 3 ché doé plug-ins : RealPlayer,
MediaPlayer, none.

3. Phai chay t6t trén 6 HDH may client : Windows 95, 98,
ME, NT, 2000, and XP.

4. Phai chay t6t trén 3 web server khac nhau : IIS, Apache,
and WebLogic.

5. Phai chay t6t trén 3 HDH may server : Windows NT, 2000,
and Linux.

Nhu vay dé kiém th(r day di dac ta yéu céau, ta phai kiém thir
website trén 8*3*6*3*3 = 1296 cau hinh khac nhau.
Mét thi du khac : hay kiém thir 1 hé théng x ly dir liéu ngan
hang co6 dac ta yéu cau nhu sau :
1. Phai x ly to6t 4 loai khach hang la consumers, very
important consumers, businesses, and non-profits.

2. Phai xir ly tot 5 loai tai khoan : checking, savings,
mortgages, consumer loans, and commercial loans.



3. Phai chay t6t & 6 bang khac nhau véi ché dé khac nhau :
California, Nevada, Utah, Idaho, Arizona, and New
Mexico.

Nhu vay dé kiém th(r day di dac ta yéu céau, ta phai kiém thir
hé théng xui ly di liéu ngan hang trén 4*5*6 = 120 cau hinh khac
nhau.

M6t thi du khac : hay kiém thir 1 phan mém huéng déi tuong
c6 chi tiét thiét ké nhu sau : D6i tuong class A sé goéi thong diép
dén doi tuong class X dung tham so6 la déi tuong class P.

1. Co63classconcuaAlaB,C,D.

2. Cb4classconcuaPlaQ,R,S,T.

3. C62classconcuaXlay, Z.

Nhu vay dé kiém thr day du dac ta thiét ké, ta phai kiém thu
phan mém trén véi 4*5*3 = 60 truong hop khac nhau.

Théng qua 3 thi du kiém th( vira gidi thiéu, ta thdy sé luong
kiém th(r 1a rét I6n, thudng ta khong cé dl tai nguyén vé con nguoi,
vé trang thiét bi va thoi gian dé kiém thir hét tat ca. Budc long ta
phai tim tap con cac truong hop can kiém thir, nhung lam sao xac
dinh duoc tap con can kiém thir thoa diéu kién la s6 luong cang it
cang t6t ma chét luong kiém thir khdng bi suy giam nhiéu.

That ra c6 nhiéu chién luoc kiém th(r khac nhau :

1. Khoéng kiém thr bé n nao ca (vi khiép so s6 luong qua
lon).

2. Kiém th( tat ca bd n, nhu vay sé delay du an qua lau va
lam mat thi truong.

3. Kiém th(r 1 hay 2 bd n va hy vong la dq.
4. Chon céac bo n da kiém thir rdi (cho project khac).

5. Chon cac bd n dé dang tao ra va kiém th nhat, ma khéng
dé y chét luong cla chung ra sao.



6. Tao tat ca bd n va chon 1 it bd n dau tién trong danh sach.
7. Tao tat ca b n va chon 1 it bd n theo co ché ngau nhién.

8. Chon 1 tap con dd nhé bd n ma tao duoc diéu ky diéu la
chat luong kiém thir khong bi giam sut. Bang cach nao,
néu co ?

Co 2 phuong phap xac dinh duoc tap con cac bd n than ky can
kiém thir :

1. Dung ma tran truc giao (orthogonal array).

2. Dung tién ich Allpairs.

Ma tran truc giao la 1 bang 2 chiéu gdbm n hang * m cét cac gia
tri s6 nguyén véi 1 dac tinh rat déc biét la : 2 cot bat ky trong ma
trdn déu chua dung céac bd doi xac dinh trudc.

Thi duy, xét ma tran tryc giao sau 4 hang * 3 ¢4t sau :

1 2 3
1 1 1 1
2 1 2 2
3 2 1 2
4 2 2 1

Ta thay 2 cot bat ky trong ma tran déu chia dung 4 bo doéi sau
day (1,1), (1,2), (2,1), (2,2).

Ta miéu ta 1 ma tran truc giao nhu sau :

Maximum value = 2, 3, ..., N

\ Number of columns

L,(27)

g

Number of rows



S6 luong cac gia tri trong cac cét khong nhat thiét phai giong
nhau, chung ta c6 thé tron nhiéu loai cot chira pham vi gia tri khac
nhau. Thi du ta dung ky hiéu L18(21,37) dé miéu ta ma tran truc
giao c6 18 hang, méi hang chia 1 c6t 2 gia tri va 7 co6t chira 3 gia

tri.

Qui trinh kiém thir dung cac bd n than ky dua vao ma tran truc
giao gom céac budc chinh :

1.

Nhan dang cac bién di liéu. Thi du bai toan kiém thir
website trong céac slide trudc chira 5 bién la Browser, Plug-
in, Client operating system, Web Server, va Server
operating system.

Xac dinh cac gia tri cho tung bién. Thi du bién Browser co
8 gia tri lan luot la : IE 5.0, IE 5.5, IE 6.0, Netscape 6.0,
6.1, 7.0, Mozilla 1.1, va Opera 7.

Tim ma tran tryc giao (trén mang hay trong thu vién ca
nhan) c6 moi cét cho moi bién, va sé gia tri trong cot tuong
g voi SO gia tri cla bién tuong Ung. Thi du ta can tim ma
tran truc giao Lx (816133) cho bai toan kiém th website.

Néu khéng c6 ma tran théa man chinh xac yéu cau thi
chon ma tran truc giao cé sé cét tuong duong, nhung sé
luong gia tri trong tung co6t 16n hon 1 chut cling duoc. Cu
thé chua ai tao ra duoc ma tran truc giao co kich thudc Lx
(816133), do do ta c6 thé tim ma tran tryc giao véi kich
thudc L64(8243).

Anh xa bai toan kiém thit vao ma tran truc giao bang cach
thay thé gia tri s6 bang gia tri ngt nghia. Thi du ta dung
cot 3 chua 4 gia tri 1-4 dé miéu ta bién Web Server, trong
truong hop nay ta thé cac gia tri 1-4 thanh 4 gia tri ngi
nghia la IIS, Apache, WebLogic, Not used.

Xay dung cac test cases va kiém th(r chung.



Thay vi dung ma tran truc giao dé nhan dang céc testcase, ta
c6 thé dung 1 thuat giai dé sinh tu déng cac testcase.

Thi du James Bach da cung cép 1 tool tao tu déng tat ca cac
t6 hop bd n, ban co6 thé download tool nay tu dia chi
http://www.satisfice.com va cai tién ich nay vao may.

Pé chuéan bi di liéu nhap cho tién ich, ta co thé Excel dinh
nghia cac bién di liéu cung tap cac gia tri nhap co thé co cua tung
bién theo dang coét/hang, sau dé luu két qua dang van ban tho
*.txt. Chay tién ich theo dang hang |énh nhu sau :

Allpairs input.txt > output.txt

Dung 1 trinh soan trhao van ban mé file output.txt va xem két
qua.

5.6 Két chuong

Chuong nay da gidi thiéu nhimg van dé tong quat vé kiém thir
hop den 1 TPPM.

Chung ta da gioi thiéu chi tiét cu thé vé 4 ky thuat kiém thi
hop den duoc dung pho bién la ky thuat phan 16p tuong duong, ky
thuat phan tich cac gia tri & bién, ky thuat dung bang quyét dinh,
va ky thuat kiém thir cac bo n than ky.

Ung voi méi ky thuat kiém thi, chung ta cling da gidi thiéu 1
thi du cu thé dé demo qui trinh thuc hién ky thuat kiém thir tuong
ung.



Chuong 6
Ky thuat kiém thi hop den (tt)

6.1 Ky thuat dung luoc dé chuyén trang thai

Ciing giéng nhu bang quyét dinh, luoc dé chuyén trang thai la
1 cOng cu rat hiu ich dé dac ta cac yéu cau phan mém hodac dé
dac ta bang thiét ké hé théng phan mém.

Thay vi miéu ta cac qui tdc nghiép vu phuc tap ma phan mém
phai thuc hién dudi dang dé doc va dé kiém soat nhu bang quyét
dinh, lugc d6 chuyén trang thai ghi nhan cac su kién xay ra, roi
duoc hé thong xtt ly cling nhu nhing dap ting cua hé théng.

Khi hé théng phai nhé trang thai truéc dd cdia minh, hay phai
biét trinh tu cac hoat déng nao la hop 1&, trinh tu nao la khéong hop
|& thi luoc d6 chuyén trang thai la rat thich hop.

Luoc d6 chuyén trang thai duoc cdu thanh tir cac thanh phan
co ban sau day :

o— — —0

Trang thai dau ,
Trang thai trung gian Trang thai cudi

Ta c6 thé dat tén nhan dang cho tung trang thai trung gian, miéu
ta diéu kién chuyén trang thai kém theo ting cung chuyén trang
thai.

Ta c6 thé miéu ta hanh dong can thuc hién két hop voi viéc
chuyén trang thai.

Luoc dé chuyén trang thai ciia TPPM dat mua vé may bay :



payMoney

punjayjaoues

sandxuaw | Ay

Cancelled
ByCust

Cancelled
NonPay

TPPM dat mua vé may bay co6 6 trang thai khac nhau :
Made :

1.

u]

[m]

[m]

[m]

diéu kién chuyén dén : sau khi nguoi ding da nhap
thong tin khach hang.

Hanh dong can thuc hién kém theo : khdi dong timer
TO dém thoi gian gil trang thai.

Cancelled (NonPay) :

diéu kién chuyén dén : sau khi timer TO da hét.

Hanh dong can thuc hién kém theo : null.

Paid :

diéu kién chuyén dén : sau khi nguoi dung da thanh
toan tién.



o Hanh déng can thuc hién kém theo : null.

4. Cancelled (ByCustomer) :
o diéu kién chuyén dén : sau khi nguoi dung da cancel.
o Hanh déng can thuc hién kém theo : null.

5. Ticketed:
o diéu kién chuyén dén : sau khi in vé xong.
o Két qua kém theo : vé may bay.

6. Used:
o diéu kién chuyén dén : sau khi nguoi dung da ding vé.
o Hanh déng can thuc hién kém theo : null.

Trong khi luoc dé chuyén trang thai la cach thic miéu ta hanh
vi cia TPPM dé hiéu va dé doc thi 1 dang khac - bang chuyén
trang thai — c6 thé miéu ta hanh vi cia TPPM hé théng hon va dé
Xt ly ty déng hon.

Bang chuyén trang thai gébm 4 co6t : trang thai hién hanh, su
kién xay ra, hanh déng can thuc hién/két qua thu duoc, trang thai
ké tiép.

Thi du luoc dé chuyén trang thai ¢ slide trudc cé thé chuyén
thanh bang chuyén trang thai :

Current State Event Action Next State
null givelnfo startPayTimer Made

null payMoney -- null

null print -- null

null giveTicket -- null

null cancel -- null

null PayTimerExpires -- null

Made givelnfo -- Made



Current State
Made
Made
Made
Made
Made

Paid
Paid
Paid
Paid
Paid
Paid

Ticketed
Ticketed
Ticketed
Ticketed
Ticketed
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Event
payMoney
print
giveTicket
cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

Action

Next State
Paid
Made
Made
Can-Cust
Can-NonPay

Paid

Paid
Ticketed
Paid
Can-Cust
Paid

Ticketed
Ticketed
Ticketed
Used
Can-Cust
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay



Current State Event Action Next State

Can-Cust givelnfo -- Can-Cust
Can-Cust payMoney -- Can-Cust
Can-Cust print -- Can-Cust
Can-Cust giveTicket -- Can-Cust
Can-Cust cancel -- Can-Cust
Can-Cust PayTimerExpires -- Can-Cust

Dua vao lugc dé chuyén trang thai, ta cé thé dé dang dinh
nghia cac testcase.

1. Phua cdp 1 : tao cac testcase sao cho mdi trang thai déu
xay ra it nhat 1 lan. Thi du 3 tescase sau sé kiém thr duoc
TPPM dat phticap 1 :

PayMonay
— -

. ';‘-pﬂu 1:"“!,37
w::ﬂ?ﬂ
)

1.3’-"“2-:'
punyay/aaues

soupdxgiew | fed

2. Phu cdp 2 : tao cac testcase sao cho méi su kién déu xay
ra it nhat 1 1&n. Thi du 3 tescase sau sé& kiém thir duoc
TPPM dat phti cép 2 :
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Pha cap 3 : tao cac testcase sao cho tat ca cac path
chuyén déu duoc kiém thi. 1 path chuyén la 1 duong
chuyén trang thai xac dinh, bat dau tur trang thai nhap va
két thuc & trang thai két thuc.

bay la phu tot nhat vi da vét can moi kha nang hoat déng
ctia TPPM, tuy nhién khéng kha thi vi 1 path chuyén co
thé lap vong.

Phu c8p 4 : tao cac testcase sao cho moi path chuyén

tuyén tinh déu xay ra it nhat 1 lan. Thi du 5 tescase sau sé
kiém thir duoc TPPM dat phti cép 4 :
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Dua vao bang chuyén trang thai, ta cling c6 thé dé dang dinh
nghia céac testcase.

Current State Event Action Next State
null givelnfo startPayTimer Made

null payMoney -- null

null print -- null

null giveTicket -- null

null cancel -- null

null PayTimerExpires -- null

Made givelnfo -- Made

Made payMoney -- Paid

Made print -- Made

Made giveTicket -- Made

Made cancel -- Can-Cust
Made PayTimerExpires -- Can-NonPay

Paid givelnfo -- Paid



Current State
Paid
Paid
Paid
Paid
Paid

Ticketed
Ticketed
Ticketed
Ticketed
Ticketed
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Can-Cust
Can-Cust
Can-Cust

Event
payMoney
print
giveTicket
cancel

PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney
print

Action

Ticket

Refund

Next State
Paid
Ticketed
Paid
Can-Cust
Paid

Ticketed
Ticketed
Ticketed
Used
Can-Cust
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Can-Cust
Can-Cust
Can-Cust



Current State Event Action Next State

Can-Cust giveTicket -- Can-Cust
Can-Cust cancel -- Can-Cust
Can-Cust PayTimerExpires -- Can-Cust

6.2 Ky thuat phan tich vung (Domain Analysis)

Nhu ta da biét, 2 ky thuat kiém thir phan I6p tuong duong va
phan tich gia tri bién chi yéu x(t ly cac bién dir liéu doc lap, roi rac.
Tuy nhién thuong thi cac bién di liéu cé moi quan hé véi nhau, do
do cach t6t nhat 1a nén t6 hop chung dé kiém thi

= NEu tao cac testcase cho ting bién di liéu doc lap thi s6

luong testcase sé qua nhiéu.

= Cac bién dit liéu thudng tuong tdc nhau, gia tri clia bién

nay co thé rang budc gia tri ctia bién kia, do dé néu kiém
thir chung doc 1ap thi khéng thé phat hién 16i lién quan dén
su rang budc nay.

Ky thuat phan tich vung rat thich hop trong viéc xac dinh céac
testcase hiéu qua khi cac bién di liéu cé su tuong tac 1an nhau.
N6 duoc xay dung trén 2 ky thuat kiém thir duoc dé cap & trén va
téng quat hoa chung dé kiém thr déng thoi n bién di liéu.

Xét trudng hop 2 bién dir liéu tuong tac nhau, ta thay co 4 loai
16i sau :

1. Bién ngang bi dich Ién hay xuéng

Pung Sai

y<d

y<3




2. Bién nghiéng sai goc
Pung Sai

W =x-10) Wl =X 10

3. Thiéu bién
bung Sai

v =X-10
y<=x+10

’/\ v<=x-10

4. Thua bién

Bung Sai

y<=x%x+10 y<=x-10

v =xX+10
/ L

Ta dinh nghta 1 sé thuéat ngi :

1. Diém on : la diém nam trén bién



2. Diém off : 1a diém khéng ndm trén bién

3. Diém in : la diém théa moi diéu kién bién nhung khong
nam trén bién.

4. Diém out : la diém khong thoa bat ky diéu kién bién.

Viéc chon diém on va off thudng phtuc tap hon ching ta nght :

= NéEu bién déng (dung toan ti so sanh cé yéu t6 =), thi
diém on nam trén bién va thudc ving xt ly. Trong trudng
hop nay, ta chon diém off ndm ngoai vung xur ly.

= Né&u bién mé (dung toan ti so sanh khoéng co6 yéu to =), thi
diém on nam trén bién nhung khong thudc ving xu ly.
Trong trudng hop nay ta chon diém off nam trong vang x(

ly.
Thi du vé cac diém on, off, in va out :
L il"l » ln

On4 on }
‘ Offe ‘ ® Off
| | | j

* Qut * Out
|

xX=10 X>10

Ky thuat phan tich viung yéu cau chung ta chon cac tescase
theo cach thuc sau :

1. Ung v6i méi diéu kién <, >, <, >, chon 1 diém on va 1 diém
off.

2. Ung v6i méi diéu kién =, #, chon 1 diém on, 2 diém off
ngay trén va ngay dudi diém on.



Binder dé nghi 1 bang rat hiu ich — ma tran kiém thir ving :
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Thi du, TPPM xét két qua dau dai hoc theo tiéu chuén sau :
= 10"GPA + ACT >= 71

=  GPA : diém trung binh tich lGy cta 16p ph6 thong (<=4.0)
= ACT : diém thi tuyén vao dai hoc (<= 36).
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1 2 3 4 5 (&
GFPA GPA £ On| 4.0
4.0 ol a1 _
3 Typical | In 37 | 38 | 38 | 38
ACT ACT< | On 36 Vit
% [on| | a7
Typlcal In 34 33 32 35
GPAACT | 10°"GPA | On
+ACT = | Qi
T S
Typical In_| 3.935 | 3.8/34 | 36036 | 3834 | 3.7/94 | 3.8/32
Expacted Result Admit | Hegact | Admil | Reject | Admi | Heject

6.3 Ky thuat dung théng tin trong use-case

Trong qui trinh phat trién phan mém hop nhat, ta thuc hién

nhiéu workflows khac nhau :

nam bat yéu cau phan mém, phan

tich timg yéu cau, thiét ké chi tiét dé giai quyét timng yéu cau, hién
thuc timg phan bang thiét k&, kiém thir két qua.

M6i workflows, tham chi méi lan lap thuc hién 1 workflow, ta
phai co két qua, két qua nay phai duoc miéu ta & dang dé doc, dé
hiéu bdi nhiéu ngudi va phai c6 gang don nghia dé tranh nhap

nhang.

Ta dung khai niém moé hinh dé miéu ta hé théng phan mém
theo mot géc nhin nao dé.
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Use Caser
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Requirements _ |

Analysis
Model

Analysis >

Design » | Design Depl.
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Impl.

Implementation
Model

Test

Test Model

Vé nguyén tac, khi kiém thir 1 thanh phan phan mém, ta co thé
tan dung bat ky théng tin nao trong bat ky mé hinh nao. Ky thuat
kiém th(r ding théng tin trong use-case la ky thuat dinh nghia cac
testcase dua vao cac kich ban thuc hién usecase.

Nhu chung ta biét, m6 hinh usecase miéu ta hé théng phan
mém theo gdc nhin bén ngoai : n6 cung cép cac chiic nang nao
cho nhing “user” nao. Thanh phan thiét yéu nhat cia mé hinh
usecase la cac luoc do usecase.

Méi luoc db usecsae thé hién 1 bé phan nho cla phan mém :
n6 bao gom nhiéu chuiic ndng va céc chic nang nay tuong tac véi
cac actor nao.

Thi du luoc dé usecase lién quan dén bd phan chic nang
quan ly khach hang trong hé théng thuong mai dién ti.
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Trong luoc d6 usecase, moi usecase thé hién 1 chiic nang ma
bén ngoai co thé truy xuét, tuy nhién moi usecase chi duoc miéu
td & dang toi gian : gém 1 hinh ellipse va tén goi nhé so bd vé
chiic nang cua usecase.

Pé hiéu day du hon vé usecase, nguoi ta can dac ta usecase
& 1 dang chi tiét nao do. Rat tiét la hién nay, méi noi moi khac,
chua c6 1 chuén nao duoc moi ngudi chép thuan.

O day, ta hay ding khuén mau chi tiét dé dac ta usecase do

Alistair Cockburn dé nghi trong sach “Writing Effective Use
Cases”.

Use Case Component Description

Use Case Number or Identifier A unique identifier for this use case

The name should be the goal stated as a short
Use Case Name .
active verb phrase
A il f th i
Goal in Context more detailed statement of the goal if
necessary
Scope

Corporate | System | Subsystem

Level Summary | Primary task | Subfunction



Use Case Component
Primary Actor

Preconditions

Success End Conditions

Failed End Conditions

Trigger

Main Success Scenario

Extensions

Sub-Variations

Priority
Response Time
Frequency

Channels to Primary Actor

Secondary Actors

Channels to Secondary Actors

Date Due

Completeness Level

Open Issues

Description
Role name or description of the primary actor

The required state of the system before the use
case is triggered

The state of the system upon successful
completion of this use case

The state of the system if the use case cannot
execute to completion

The action that initiates the execution of the use
case

Step Action
1
2

Conditions under which the main success
scenario will vary and a description of those
variations

Variations that do not affect the main flow but
that must be considered

Criticality

Time available to execute this use case
How often this use case is executed
Interactive | File | Database | ...

Other actors needed to accomplish this use
case

Interactive | File | Database | ...
Schedule information

Use Case identified (0.1)| Main scenario
defined (0.5) | All extensions defined (0.8) | All
fields complete (1.0)

Unresolved issues awaiting decisions



Thi du bang dac ta usecase “dang ky moén hoc” trong phéan

mém quan ly hoc vu ¢é ndi dung chi tiét nhu sau :

Use Case Component

Use Case Number or
Identifier

Use Case Name

Goal in Context
Scope

Level

Primary Actor
Preconditions

Success End Conditions

Failed End Conditions
Trigger

Main Success Scenario
A: Actor

S: System

Extensions

Description
SURS1138

Register for a course (a class taught by a faculty
member)

System
Primary task
Student
None

The student is registered for the course—the course
has been added to the student's course list

The student's course list is unchanged
Student selects a course and "Registers”

Step |Action
A: Selects "Register for a course”
Selects course (e.g. Math 1060)
Displays course description
Selects section (Mon & Wed 9:00am)
Displays section days and times
Accepts

oo s |Nv|=
® 2z 0 >0

Adds course/section to student's course
list

a Course does not exist
S: Display message and exit

Section does not exist

4a S: Display message and exit
4b Section is full

S: Display message and exit
6a Student does not accept

S: Display message and exit



Use Case Component Description
Student may use

Sub-Variations « Web

« Phone
Priority Critical
Response Time 10 seconds or less

Approximately 5 courses x 10,000 students over a

Frequency 4-week period

Channels to Primary Actor |Interactive

Secondary Actors None
Channels to Secondary  |N/A
Actors

Date Due 1 Feb
Completeness Level 0.5
Open Issues None

Dua vao dac ta vé kich ban chinh va vé cac néi rong cua kich
ban, ta sé thiét ké cac testcase theo y tuéng nhu sau :

= |t nhat 1 testcase dé kiém thr kich ban chinh.
= |t nhat 1 testcase cho ting néi rong co thé co.
= NE&u kich ban chinh hay 1 néi rong nao dé bi loop thi
khong can thiét phai kiém th phan loop lai.
6.4 Ky thuat dung dé thi nhan qua (Cause-Effect Diagram)

D6 thi nhan qua la 1 dang khac cla mang luan ly t6 hop ma
phan cuing thuong dung. Céc phan tir cau thanh doé thi nhan qua la

= cac nut : méi nit miéu td 1 hau qua (1 hay nhiéu hoat
doéng + 1 hay nhiéu két qua).

= cac doan thdng : mbi doan thdng miéu t& 1 nguyén nhan
(1 diéu kién dir liéu nhap & dang nhi phan)



= cac ky hiéu : méi ky hiéu miéu ta 1 phép toan luan ly.

= cac phan tr rang budc, méi phan t& miéu ta 1 rang budc
xac dinh nao do.

ldentif
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Gia st dac ta 1 TPPM nhu sau : dit liéu dau vao la tén file gom
2 ky tu, ky tu dau 1a A hay B, ky tu con lai 1a ky s6, TPPM s& cap
nhat file, néu ky tu dau khéng phai la A hay B thi TPPM bao 16i X1,
néu ky tu thir 2 khéng phai la sé thi bao 16i X2.

Duyét doc dac ta va phan tich dac ta, ta tim duoc cac diéu
kién dau vao la :

1: Ky tu dau la A.

2 : Ky ty dau la B.

3 : Ky tu thit hai la ky sé.
Vacachauqua ddaurala:
101 : cap nhat file.

102 : bao 16i X1.

108 : bao 16i X2.

D6 thi nhan qua ctia TPPM 6 silde trudc la :



Trong nhiéu truong hop, ton tai t6 hop diéu kién nhap khong
thé xay ra, thi du & slide trudc, diéu kién 1 va 2 khong thé xay ra
dong thoi vi ky tu dau khong thé vira la A vira 1a B. DE miéu ta cac
rang budc nay, ta dung cac ky hiéu rang budc sau :

1. E : khong thé dong thoi xay ra.

2. | :phaiit nhat 1 diéu kién xay ra.

3. O:1vachi1 diéu kién xay ra.



4. R :néu a xay rathi b ciling xay ra.

R

D6 thi nhan qua ctia TPPM 6 slide 34 dugc hoan chinh la :

Qui trinh dinh nghia cac testcase dung ky thuat dé thi nhan
qua goém céac budc :

1. Déc ta cha TPPM dugc chia nho ra nhiéu phan nhod dé co
thé lam viéc dé dang (néu khong thi dé thi nhan qua sé rat
phuc tap).

2. Nhan dang cac nguyén nhan va hau quéa cla phan nho
dang xt ly.



5.
6.

Tim ma&i quan hé gita cac nguyén nhan va hau qua, moi
moi quan hé duoc vé thanh 1 dudng noi.

Xac dinh cac rang budc gira cac nguyén nhan va chu
thich chung vao do thi.

Chuyén dé thi nhan qua vé bang quyét dinh.

Chuyén bang quyét dinh thanh bang cac testcase.

6.5 Két chuong

Chuong nay da tiép tuc gioi thiéu chi tiét cu thé vé 4 ky thuat
kiém thr hop den dugc dung phd bién khac la ky thuat dung luoc
dd chuyén trang thai, ky thuat phan tich vung, ky thuat dung théng
tin trong use-case, va ky thuat dung doé thi nhan qua.

Ung v6i mbi k§ thuat kiém thl, chung ta ciing da gidi thiéu 1
thi du cu thé dé demo qui trinh thuc hién ky thuat kiém th( tuong

ung.



Chuong 7

Thanh tra, chay thitr & xem xét ma nguon

7.1 Gidi thiéu

Trong cac chuong 3, 4, 5, 6 chuing ta da gi6i thiéu nhiéu ky
thuat kiém th& hop den lan hop trdng. Piém chung cla cac ky
thuat nay la phai chay that phan mém trén may tinh véi méi truong
phu hop dé tim 16i clla phan mém.

Nhung trong nhiing thé hé dau tién ctia may tinh, may tinh con
rat yéu va rat dat, nguoi lap trinh chua c6 co héi lam viéc truc tiép
trén may tinh, ho chi viét chuong trinh trén gidy va dem chéng gidy
miéu ta chuong trinh va d liéu can x& ly dén trung tam may tinh
dé dang ky chay. Khi nhan duoc két qua, néu thay khong vira y, ho
sé phai ty minh doc va xem xét ma nguén trén gidy dé tim 16i va
stra 16i.

Hién nay, khong phai nguoi kiém thr nao ciing doc méa nguén,
nhung y tudng nghién ctu ma ngudn van duoc chép nhan roéng réi
nhu la 1 n6 luc kiém thir hiu hiéu vi nhing Iy do sau :

= kich thuoc va dé phuc tap vé thuat giai clia chuong trinh.
= kich thudc cta déi phat trién phan mém.

= thoi gian qui dinh cho viéc phat trién phan mém.

= nén tang va van héa cla doi nga lap trinh.

Qui trinh kiém thir thi céng (chi dung stic nguoi, khéng dung
may tinh) duoc goi la kiém th tinh, qui trinh nay c6 1 s6 tinh chéat
chinh :

= Rat hiu hiéu trong viéc tim 16i nén moi project phan mém
nén dung 1 hay nhiéu ky thuat nay trong viéc kiém thir
phan mém.
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= Dung cac ky thuat kiém th( tinh trong khoang thoi gian tu
lic phan mém duoc viét dén khi phan mém co thé duoc
kiém thir bang may tinh.

= Khong co6 nhiéu két qua toan hoc danh gia vé cac ky thuat
kiém th( tinh vi chung chi lién quan dén con ngudi.

Kiém th(r thd cong TPPM ciing da dong gép 1 phan cho tinh
tin cay, céng nghiép cta hoat dong kiém th( thanh cong TPPM :

= Céc 16i dugc phat hién cang sém cang gitup giam chi phi
sra 16i va cang giup nang cao xac xudt sia 16i dung dan.

= Lap trinh vién dé dang chuan bi tinh than khi cac ky thuat
kiém thr bang may tinh bat dau.

C6 nhiéu phuong phap kiém thir thi cong TPPM, trong do 2
phuong phap quan trong nhét la thanh kiém tra ma nguén (Code
Inspections) va chay thi cong ma ngudn (Walkthroughs). Hai
phuong phap nay cé nhiéu diém giéng nhau :

= Can 1 nhom ngudi doc hay thanh kiém tra truc quan
TPPM.

= Cac thanh vién phai c6 chuan bi trudc, khong khi cudc hop
phai 1a "hop cac y kién thdng than, chan thanh".

= Muc tiéu ctia cudc hop la tim cac 16i chi khong phai tim
bién phap giai quyét 16i.
= Chung la sy cai tién, tang cuong cla 1 phuong phap kiém
th(r cd hon la phuong phap "desk-checking" ma chung ta
Sé gidi thiéu sau.
Hai phuong phap thanh kiém tra ma nguén va chay tha cong
méa nguén co thé phat hién duoc tir 30 t6i 70% cac 16i viét ma
ngudn va 16i thiét ké luan ly cia TPPM binh thuodng.

Tuy nhién 2 phuong phap nay khong hiéu qua trong viéc phat
hién cac 16i thiét ké cdp cao nhu 16i do hoat dong phan tich yéu
cau TPPM :
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= Cac hoat déong con nguoi thuong chi tim duoc cac 16i dé.
= Do d6 2 phuong phap kiém thir tinh nay chi b6 tro thém
cho céc ky thuat kiém th(x chinh qui bang may tinh.
7.2 Phuong phap thanh kiém tra ma nguén

Bao gém céc thu tuc va cac ky thuat phat hién 16i nhd 1 nhom
ngudi cung doc ma ngudn. Cac van dé ban cai lién quan dén
phuong phap thanh kiém tra la cac thu tuc van hanh, cac form két
qua can tao ra.

= M6t nhom thanh kiém tra ma ngudn thuong gom 4 ngudi :
= nguoi diéu hanh (chd tich hoi déng), thuong la ky su QC
= |ap trinh vién TPPM can kiém th.

= Ky su thiét k€ TPPM (néu khong phai la lap trinh vién
TPPM nay)

=  Chuyén gia kiém thix
1. Ngudi diéu hanh :
= nén la ngudi lap trinh kinh nghiém, uy tin.

= khong nén la tac gia TPPM can kiém th va khéng can
biét chi tiét vé TPPM can kiém th.

2. Cac nhiémvu :

= Phan phéi cac tai liéu cho céac thanh vién khac trudc khi
cudc hop dién ra. Lap lich cho budi hop thanh kiém tra.

= Piéu khién cudc hop thanh kiém tra.
= Ghi nhan céac 16i phat hién duoc bdi cac thanh vién.
Cong viéc chuan bi :

= Thoi gian va dia diém budi hop : lam sao tranh duoc cac
ngat quang tir ngoai.

= Thoi luong t6i uu cho méi budi hop la tir 90 t6i 120 phdt.
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= Mbi thanh vién can chudn bi thai do khach quan, nhe
nhang trong budi hop.

Cac tai liéu can cé cho moi thanh vién (da phan phat trudc khi
cudc hop dién ra) :

= Ma gnudn TPPM can kiém thir.
= Danh séach cac 16i qua khu thuong gap (checklist).
Trong su6t cudc hop, 2 hoat déng chinh sé xay ra :

1. Hoat dong 1 :

=  Ngudi lap trinh sé gidi thiéu tuan ty tung hang lénh cung
luan ly cia TPPM cho céac thanh vién khac nghe.

= Trong khi thao luan, cac thanh vién khac dua ra cac cau
hoi va theo ddi phan tra 16i dé xac dinh c6 16i & hang Iénh
nao khoéng ? (T6t nhat la nguoi lap trinh, chi khong phai
thanh vién khac) sé phat hién duoc nhiéu 16i trong phan
gidi thiéu ma nguodn nay).
2. Hoat dong 2 :

= Cac thanh vién cung phan tich TPPM dua trén danh sach
céc 16i lap trinh thuong gép trong qua kht.

Sau cudc hop thanh kiém tra méa nguén :

= Nguoi diéu hanh sé giao cho ngudi lap trinh TPPM 1 danh
sach chua cac 16i ma nhém da tim duoc.
=  Né&u sé 16i 1a nhiéu hay néu 16i phat hién doi hoi su hiéu
chinh 16n, nguoi diéu hanh sé séap xép 1 budi thanh kiém
tra khac sau khi TPPM da duoc sua 16i.
Chu y : Cac 16i phat hién duogc cling sé duoc phan tich, phan
loai va dugc dung dé tinh chinh lai danh sach cac 16i qua khu dé
cai tién do hiéu qua cho cac lan thanh kiém tra sau nay.

Cac hiéu ung lé tich cuc cho timng thanh vién :
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= Nguoi lap trinh thudng nhan duoc céc style 1ap trinh t6t ma
minh chua biét, cach thic chon lua giai thuat t6t dé giai
quyét bai toan, cac ky thuat lap trinh tét,..

= Cac thanh vién khac cling vay.

= Qua trinh thanh kiém tra ma nguén la 1 cach nhan dang
sém nhét cac vung code chua nhiéu 16i, giup ta tap trung
su chu y hon vao cac vung code nay trong suét qua trinh
kiém thir duya trén may tinh sau nay.

7.3 Checklist dugc dung dé thanh tra ma nguén

Checklist liét ké cac 16i ma nguodi lap trinh thuong pham phai.
Day la két qua cua 1 lich st thanh tra ma nguén boi nhiéu nguoi,
va ta co thé bd bét/thém moi cac 16i néu thdy can thiét. Cac 16i ma
nguoi lap trinh thudng pham phai duoc phan loai thanh cac nhém
chinh :

1. Cac 16i truy xudt di liéu (Data Reference Errors)

2. Cac 16i dinh nghia/khai bao dir liéu (Data-Declaration
Errors)

Cac 16i tinh toan (Computation Errors)

Cac 16i so sanh (Comparison Errors)

3
4
5. Cac 16i ludng diéu khién (Control-Flow Errors)
6. Cac 16i giao tiép (Interface Errors)

7. Cac 16i nhap/xuét (Input/Output Errors)

8

Cac 16i khac (Other Checks)

Cac 16i truy xuat di liéu (Data Reference Errors)

1. Dung bién chua c6 gia tri xac dinh ?
int i, count;
for (i = 0; i < count; i++) {...}

2. Dung chi sé cla bién array nam ngoai pham vi ?
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int list[10];
if (list{10] == 0) {...}

3. Dung chi s6 khong thudc kiéu nguyén cua bién array ?
int list[10];
double idx=3.1416;
if (list[idx] == 0) {...)

4. Tham khdo dén di liéu khoéng ton tai (dangling
references)?
int *pi;
if (*pi == 10) {...} //pi dang tham khao dén dia chi khong hop Ié - Null
int *pi = new int;

delete (pi);
if (*pi=10){...} //pi dang tham khao dén dia chi
/Ima khong con diing dé chta so nguyén

5. Truy xuat dit liéu théng qua alias c6 dam bao thuéc tinh di
liéu dung ?
int pi[10];
pi[1] = 25;
char* pc = pj;
if (pc[1] == 25) {...} //pc[1] khéac vai pi[1];
6. Thudc tinh cua field di liéu trong record cé dung voi noi
dung g6c khong ?
struct {int i; double d;} T_Rec;

T_Rec rec;
read(fdin,&rec, sizeof(T_Rec);
if (rec.i==10) {...} /16i néu field d nam trudc i

/ltrong record goc trén file

7. Cd&u truc kiéu record co tuong thich gitra client/server
khéng ?
Private Type OSVERSIONINFO
dwOSVersionInfoSize As Long
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dwMajorVersion As Long

dwMinorVersion As Long

dwBuildNumber As Long

dwPlatformld As Long

szCSDVersion As String * 128 ' Maintenance string
End Type
Private Declare Function GetVersionEx Lib "kernel32" _
Alias "GetVersionExA" (IpVersioninformation As

OSVERSIONINFO) As Long

8. Dung chi s6 bi léch ?

int i, pi[10];
for (i=1;i<=10; i++) pi [i] = 1i;

9. Class c6 hién thuc du cac tac vu trong interface ma noé

hién thuc khéng ?

10. Class c6 hién thuc du cac tac vu "pure virtual" cua class

cha ma né thura ké khéng ?

Cac 16i khai bao dtt liéu

1.

Tat ca céc bién déu duoc dinh nghia hay khai bao tuong
minh chua?

int i

extern double d;

d=i*10;

Dinh nghia hay khai bao day du cac thudc tinh cla bién di
liéu chua?
static inti=10;

Bién array hay bién chudi dugc khéi dong dung chua ?
int pi[10] = {1, 5,7,9} ;

Kiéu va do dai ting bién da duoc dinh nghia dung theo
yéu cau chua ?

short IPAddress;

byte Port;
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5. Gia tri khoi dong co tuong thich voi kiéu bién ?
short IPAddress = inet_addr("203.7.85.98");
byte Port = 65535;

6. Co dung cac bién y nghia khac nhau nhung tén rat giéng
nhau khéng?
int count, counts;

Cac 16i tinh toan (Computation Errors)

1. Thuc hién phép toan trén toan hang khong phai la s6?
CString s1, s2;
int ketqua = s1/s2;

2. Thuc hién phép toan trén cac toan hang cé kiéu khong
tuong thich ?
byte b;
int i;
double d;
b=i*d;

3. Thuc hién phép toan trén cac toan hang cé dé dai khac
nhau ?
byte b;
int i;
b=i*500;
4. Gan di liéu vao bién c6 do dai nhé hon ?
byte b;
int i
b=i*500;
5. K&t qua trung gian bi tran?
byte i, j, k;
i =100; ] =4,
kK=i*j/5;

6. Phép chia co6 mau béng 0 ?
byte i, k;

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


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

i =100 /Kk;

7. Mat do chinh xac khi ma héa/giai ma s6 thap phan/sé nhi
phan ?

8. Gia tri bién nam ngoai pham vi ng nghia ?
int tuoi = 3450;
tuoi = -80;

9. Thi ty thuc hién cac phép toan trong biéu thiic ma nguoi
lap trinh mong muén cé tuong thich véi thir ty ma may
thuc hién? Nguoi lap trinh hiéu dung vé thu tu uu tién cac
phép toan chua ?
double x1 = (-b-sqrt(delta)) / 2*a;

10. K&t qua phép chia nguyén cé chinh xac theo yéu cau
khong ?
inti=3;
if (i/12*2) ==1i) {...}

Cac 16i so sanh (Comparison Errors)

1. So sanh 2 dix liéu c6 kiéu khéng tuong thich ?
int ival;
char sval[20];
if (ival == sval) {...}

2. So sanh 2 dir liéu cé kiéu khéng cung do dai ?
int ival;
char cval;
if (ival == cval) {...}

3. Toan tlr so sanh dung ngr nghia mong muén? Dé 16n gila
=va #, <=va >=, and va or...

4. C6 nham lan gita biéu thic Bool va biéu thiic so sanh ?
if (2 <i<10){.}
if (2<i && i<10){.)

5. Co hiéu rd thu tu uu tién cac phép toan ?
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if(a==2 && b==2 |l c==3) {...}

6. Cach thuc tinh biéu thic Bool cla chuong trinh dich nhu
thé nao ?
if(y==0 Il (x/y > 2))

Cac 16i luéng diéu khién (Control-Flow Errors)

1. Thiéu thuc hién 1 s6 nhanh trong Iénh quyét dinh theo
diéu kién s6 hoc ?
switch (i) {
case 1: ... //can hay khong can Iénh break;
case 2. ...
case 3. ...

}

2. M®éi vong lap thuc hién it nhat 1 lan hay sé két thuc ?
for (i=x ; i<=z; i++) {...} //néu x > z ngay tur dau thi sao ?
for (i=1;i<=10;i--) {...} //c6é dung duoc khdong ?

3. Bién cua vong lap c6 bi léch ?
for (i=0;i<=10; i++){...} //hayi< 10 ?

4. C6 du va dung cap token begin/end, {} ?

Cac 16i giao tiép (Interface Errors)

1. S0 luong tham s6 cu thé duoc truyén cé = s tham sé hinh
thic cua ham duoc goi ?

2. thi tu cac tham s6 c6 dung khong ?

3. thudc tinh cla ting tham sé thuc cé tuong thich véi thuéce
tinh cta tham sé hinh thic tuong ting cia ham duoc goi ?
char* str = "Nguyen Van A"
MessageBox (hWnd, str,"Error", MB_OK); //sé& bi 16i khi
dich & ché do Unicode

4. Don vi do luong clia tham sé thuc gidong voi tham sé hinh
thuc ?
double d = cos (90);
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5. Tham s6 read-only cé bi thay doi néi dung bdi ham khong
?

6. Dinh nghia bién toan cuc cé tuong thich gitta cac module
chuc nang khong ?
Cac 16i nhap/xuat (Input/Output Errors)

1. Lénh mo/tao file c6 dung ché do va dinh dang truy xuéat
file?
if ((fdout = open ("tmp0", O_WRONLY| O_CREATI
O_BINARY, S_IREADI S_IWRITE)) < 0)
pr_error_exit("Khong the mo file tmp0 de ghi");
if ((fdtmp = open (“tmp2", O_RDWR | O_CREAT |
O_BINARY, S_IREAD | S_IWRITE)) < 0)

2. Kich thudc cua buffer c6 du chia dit liéu doc vao khong ?
char buffin[100];
sl = read(fd, bufin, MAXBIN); /MAXBIN <= 100 ?

3. Co6 md file trudc khi truy xuat khéng ?

4. Co6 dong file lai sau khi dung khong ? Cé xir ly diéu kién
hét file ?

5. Co xt ly 16i khi truy xuét file khong ?
6. Chudi xuét co bi I6i tir vung va cu phap khong ?
Cac 16i khac (Other Checks)

1. Co bién nao khong duoc tham khao trong danh sach tham
khao chéo (cross-reference)?

Cai gi dugc ky vong trong danh sach thudc tinh ?
C6 céac canh bao hay théng bao thong tin ?

Co kiém tra tinh xac thuc cua dir liéu nhap chua ?

o &> b

C6 thiéu ham chuc nang ?
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7.4 Phuong phap chay thi cong ma nguén

Giéng nhu phuong phap thanh kiém tra ma nguén, phuong
phap nay bao gém 1 tap cac thu tuc va ky thuat phat hién 16i danh
cho 1 nhém ngudi doc ma ngudn.

Can 1 cudc hop dai tir 1 t6i 4 gio va khéng duoc ngat quang
gita chung.

Nhom chay thu cong gom 3 téi 5 nguoi :
= Lap trinh vién nhiéu kinh nghiém

= Chuyén gia vé ngon ngi lap trinh duoc dung dé viét ma
nguon

= Lap trinh vién mai

= 1 nguoi ma sé bao tri phan mém

1 ngudi tu project khac, 1 ngudi cung nhém vaéi 1ap trinh
vién ma ngudn can kiém thur.

Cac vai tro trong nhom :

= Chu tich diéu hanh

=  Thu ky (nguoi ghi lai cac 16i phat hién duoc)

= Nguoi kiém thir

Tha tuc ban dau cling giéng nhu thi tuc ban dau cua phuong
phap thanh kiém tra ma nguén.

Thu tuc trong cuéc hop :

= Thay vi chi doc chuong trinh hay dung danh sach I6i
thuong gap, cac thanh vién phai bién minh lam CPU dé
chay thd cong ma nguon.

= Nguoi kiém thir duoc cung cép 1 tap cac testcase.

=  Trong cudc hop, nguodi kiém thir sé thuc thi ting testcase
thd céng. Trang thai chuong trinh (n6i dung cac bién) sé
duoc ghi va theo doi trén gidy hay trén bang.
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Luuy :
= Cac testcase thuong & muc don gian dé phuc vu nhu la
phuong tién dé bat dau va goi cau hoi nguoi 1ap trinh vé
logic thuat giai cing nhu nhiing gia dinh cua anh ta.

= Thai d6 cla tung ngudi tham du la quan trong.

= Cac chu thich nén huéng dén chuong trinh thay vi dén
nguoi lap trinh.

= Chay thur tha céng nén cé qui trinh theo sau tuong tu nhu
da dién ta cho phuong phap thanh kiém tra.

=  Phuong phap chay th( cong ma nguodn cling tao duoc cac
héu tng Ié y nhu phuong phap thanh kiém tra.

7.5 Phuong phap kiém tra thi céng (Desk-checking)

Phuong phap kiém tra thi cong c6é thé duoc xem nhu la
phuong phéap thanh kiém tra hay phuong phap chay tht cong ma
chi cé 1 nguoi tham gia thuc hién : ngudi nay sé ty doc ma nguon,
tu kiém tra theo danh sach 16i thuong gap hay chay thi céng va
theo doi n6i dung cac bién di liéu.

D6i voi hau hét moi nguoi, phuong phap nay khong duoc cong
nghiép cho lam :

= Pay la 1 qui trinh hoan toan khéng "undisciplined".
= Ta thuong khong thé kiém th&r hiéu qua chuong trinh do
minh viét vi chd quan, thién vi....= nén duoc thuc hién béi
nguoi khac, chir khong phai la tac gia cia phan mém.
Kém hiéu qua hon nhiéu so véi 2 phuong phap truéc. Hiéu ung
synergistic cua 2 phuong phap truéc.
7.6 Phuong phap so sanh véi phan mém tuong tu (Peer
Ratings)

Phuong phap nay khéng kiém thir truc ti€p phan mém, muc
tiéu cia no khéng phai dé tim 16i ciia phan mém.
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Pay la ky thuat danh gia, so sanh céac tinh chat cua cac
chuong trinh tuong tu nhu chét luong téng thé, dé bao tri, 6 mé
rong, d6 su dung, do6 trong sang...

Muc dich cla phuong phap nay la cung cdp cho ngudi lap
trinh 1 sy tu danh gia.

7.7 Két chuong

Chuong nay da trinh bay ly do vi sao chung ta can kiém thi
TPPM mot cach tinh, nghia la khéng can dung may tinh chay truc
ti€p TPPM ma chi khao sat xem xét TPPM tha cong thong qua
mat nguoi.

Chung ta da trinh bay cac phuong phap kiém thix tinh TPPM
nhu Desk Checking, thanh kiém tra, chay thd cong, peer rating.
Ung véi méi phuong phap, chung ta da trinh bay cac tinh chét co
ban clia phuong phap dé, nguén nhan luc can thiét va qui trinh
thuc hién kiém thu.
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Chuong 7

Thanh tra, chay thitr & xem xét ma nguon

7.1 Gidi thiéu

Trong cac chuong 3, 4, 5, 6 chuing ta da gi6i thiéu nhiéu ky
thuat kiém th& hop den lan hop trdng. Piém chung cla cac ky
thuat nay la phai chay that phan mém trén may tinh véi méi truong
phu hop dé tim 16i clla phan mém.

Nhung trong nhiing thé hé dau tién ctia may tinh, may tinh con
rat yéu va rat dat, nguoi lap trinh chua c6 co héi lam viéc truc tiép
trén may tinh, ho chi viét chuong trinh trén gidy va dem chéng gidy
miéu ta chuong trinh va d liéu can x& ly dén trung tam may tinh
dé dang ky chay. Khi nhan duoc két qua, néu thay khong vira y, ho
sé phai ty minh doc va xem xét ma nguén trén gidy dé tim 16i va
stra 16i.

Hién nay, khong phai nguoi kiém thr nao ciing doc méa nguén,
nhung y tudng nghién ctu ma ngudn van duoc chép nhan roéng réi
nhu la 1 n6 luc kiém thir hiu hiéu vi nhing Iy do sau :

= kich thuoc va dé phuc tap vé thuat giai clia chuong trinh.
= kich thudc cta déi phat trién phan mém.

= thoi gian qui dinh cho viéc phat trién phan mém.

= nén tang va van héa cla doi nga lap trinh.

Qui trinh kiém th(r thi cong (chi dung stic ngudi, khéng ding
may tinh) duoc goi la kiém th tinh, qui trinh nay c6 1 s6 tinh chéat
chinh :

= Rat hiu hiéu trong viéc tim 16i nén moi project phan mém

nén dung 1 hay nhiéu ky thuat nay trong viéc kiém thir
phan mém.



= Dung cac ky thuat kiém th( tinh trong khoang thoi gian tu
lic phan mém duoc viét dén khi phan mém co thé duoc
kiém thir bang may tinh.

= Khong co6 nhiéu két qua toan hoc danh gia vé cac ky thuat
kiém thir tinh vi chung chi lién quan dén con nguoi.

Kiém th(r thd cong TPPM ciing da dong gép 1 phan cho tinh
tin cay, céng nghiép cta hoat dong kiém th( thanh cong TPPM :

= Céc 16i dugc phat hién cang sém cang gitup giam chi phi
sra 16i va cang giup nang cao xac xudt sia 16i dung dan.

= Lap trinh vién dé dang chuan bi tinh than khi cac ky thuat
kiém thir bAng may tinh bat dau.

C6 nhiéu phuong phap kiém thir thi cong TPPM, trong do 2
phuong phap quan trong nhét la thanh kiém tra ma nguén (Code
Inspections) va chay thi cong ma ngudn (Walkthroughs). Hai
phuong phap nay cé nhiéu diém giéng nhau :

= Can 1 nhom ngudi doc hay thanh kiém tra truc quan
TPPM.

= Cac thanh vién phai c6 chuan bi trudc, khong khi cudc hop
phai 1a "hop cac y kién thdng than, chan thanh".

= Muc tiéu ctia cudc hop la tim cac 16i chi khong phai tim
bién phap giai quyét 16i.

= Chung la sy cai tién, tang cuong cla 1 phuong phap kiém
th(r cd hon la phuong phap "desk-checking" ma chung ta
Sé gidi thiéu sau.

Hai phuong phap thanh kiém tra ma nguén va chay tha cong
méa nguén co thé phat hién duoc tir 30 t6i 70% cac 16i viét ma
ngudn va 16i thiét ké luan ly cta TPPM binh thuong.

Tuy nhién 2 phuong phap nay khéng hiéu qua trong viéc phat
hién cac 16i thiét ké cdp cao nhu 16i do hoat dong phan tich yéu
cau TPPM :



= Cac hoat déong con nguoi thuong chi tim duoc cac 16i dé.
= Do d6 2 phuong phap kiém thir tinh nay chi b6 tro thém
cho céc ky thuat kiém th(x chinh qui bang may tinh.
7.2 Phuong phap thanh kiém tra ma nguén

Bao gém céc thu tuc va cac ky thuat phat hién 16i nhd 1 nhom
ngudi cung doc ma ngudn. Cac van dé ban cai lién quan dén
phuong phap thanh kiém tra la cac thu tuc van hanh, cac form két
qua can tao ra.

= M6t nhom thanh kiém tra ma ngudn thuong gom 4 ngudi :
= nguoi diéu hanh (chd tich hoi déng), thuong la ky su QC
= |ap trinh vién TPPM can kiém th.

= Ky su thiét k€ TPPM (néu khong phai la lap trinh vién
TPPM nay)

=  Chuyén gia kiém thix
1. Ngudi diéu hanh :
= nén la ngudi lap trinh kinh nghiém, uy tin.

= khong nén la tac gia TPPM can kiém th va khéng can
biét chi tiét vé TPPM can kiém th.

2. Cac nhiémvu :

= Phan phéi cac tai liéu cho céac thanh vién khac trudc khi
cudc hop dién ra. Lap lich cho budi hop thanh kiém tra.

= Piéu khién cudc hop thanh kiém tra.
= Ghi nhan céac 16i phat hién duoc bdi cac thanh vién.
Cong viéc chuan bi :

= Thoi gian va dia diém budi hop : lam sao tranh duoc cac
ngat quang tir ngoai.

= Thoi luong t6i uu cho méi budi hop la tir 90 t6i 120 phdt.



= Mbi thanh vién can chudn bi thai do khach quan, nhe
nhang trong budi hop.

Cac tai liéu can cé cho moi thanh vién (da phan phat trudc khi
cudc hop dién ra) :

= Ma gnudn TPPM can kiém thir.
= Danh séach cac 16i qua khu thuong gap (checklist).
Trong su6t cudc hop, 2 hoat déng chinh sé xay ra :

1. Hoat dong 1 :

=  Ngudi lap trinh sé gidi thiéu tuan ty tung hang lénh cung
luan ly cia TPPM cho céac thanh vién khac nghe.

= Trong khi thao luan, cac thanh vién khac dua ra cac cau
hoi va theo ddi phan tra 16i dé xac dinh c6 16i & hang Iénh
nao khoéng ? (T6t nhat la nguoi lap trinh, chi khong phai
thanh vién khac) sé phat hién duoc nhiéu 16i trong phan
gidi thiéu ma nguodn nay).
2. Hoat dong 2 :

= Cac thanh vién cung phan tich TPPM dua trén danh sach
céc 16i lap trinh thuong gép trong qua kht.
Sau cudc hop thanh kiém tra méa nguén :
= Nguoi diéu hanh sé giao cho ngudi lap trinh TPPM 1 danh
sach chua cac 16i ma nhém da tim duoc.
= Né&u s6 16i 1a nhiéu hay néu 16i phat hién doi hoi su hiéu
chinh I6n, nguoi diéu hanh sé sdp x&p 1 budi thanh kiém
tra khac sau khi TPPM da duoc sua 16i.
Chu y : Cac 16i phat hién duogc cling sé duoc phan tich, phan
loai va dugc dung dé tinh chinh lai danh sach cac 16i qua khu dé
cai tién do hiéu qua cho cac lan thanh kiém tra sau nay.

Cac hiéu ung lé tich cuc cho timng thanh vién :



= Nguoi lap trinh thudng nhan duoc céac style 1ap trinh t6t ma
minh chua biét, cach thic chon lua giai thuat t6t dé giai
quyét bai toan, cac ky thuat lap trinh tét,..

= Cac thanh vién khac cling vay.

= Qua trinh thanh kiém tra ma nguén la 1 cach nhan dang
sém nhét cac vung code chua nhiéu 16i, giup ta tap trung
su chu y hon vao cac vung code nay trong suét qua trinh
kiém thir duya trén may tinh sau nay.

7.3 Checklist dugc dung dé thanh tra ma nguén

Checklist liét ké cac 16i ma nguodi lap trinh thuong pham phai.
Day la két qua cua 1 lich st thanh tra ma nguén boi nhiéu nguoi,
va ta co thé bd bét/thém moi cac 16i néu thdy can thiét. Cac 16i ma
nguoi lap trinh thudng pham phai duoc phan loai thanh cac nhém
chinh :

1. Cac |6i truy xudt dix liéu (Data Reference Errors)

2. Cac 16i dinh nghia/khai bao dir liéu (Data-Declaration
Errors)

Cac 16i tinh toan (Computation Errors)

Cac 16i so sanh (Comparison Errors)

3
4
5. Cac 16i ludng diéu khién (Control-Flow Errors)
6. Cac 16i giao tiép (Interface Errors)

7. Cac 16i nhap/xuét (Input/Output Errors)

8

Cac 16i khac (Other Checks)

Cac 16i truy xuat di liéu (Data Reference Errors)

1. Dung bién chua c6 gia tri xac dinh ?
int i, count;
for (i = 0; i < count; i++) {...}

2. Dung chi sé cla bién array nam ngoai pham vi ?



int list[10];
if (list{10] == 0) {...}

Dung chi s6 khong thudc kiéu nguyén cua bién array ?
int list[10];

double idx=3.1416;

if (list[idx] == 0) {...)

Tham khao dén di lieu khong ton tai (dangling
references)?

int *pi;

if (*pi ==10) {...} //pi dang tham khao dén dia chi khong hop Ié - Null
int *pi = new int;

delete (pi);
if (*pi=10){...} //pi dang tham khao dén dia chi
/Ima khong con diing dé chta so nguyén

Truy xuat dit liéu thong qua alias c6 dam bao thudc tinh di
liéu dung ?

int pi[10];

pi[1] = 25;

char* pc = pi;

if (pc[1] == 25) {...} //pc[1] khéac vai pi[1];

Thudc tinh cua field di liéu trong record cé dung véi noi
dung g6c khong ?

struct {int i; double d;} T_Rec;

T_Rec rec;
read(fdin,&rec, sizeof(T_Rec);
if (rec.i==10) {...} /16i néu field d nam trudc i

/ltrong record goc trén file

Céau truc kiéu record cO tuong thich gita client/server
khéng ?
Private Type OSVERSIONINFO

dwOSVersionInfoSize As Long



dwMajorVersion As Long

dwMinorVersion As Long

dwBuildNumber As Long

dwPlatformld As Long

szCSDVersion As String * 128 ' Maintenance string
End Type
Private Declare Function GetVersionEx Lib "kernel32" _
Alias "GetVersionExA" (IpVersioninformation As

OSVERSIONINFO) As Long

8. Dung chi s6 bi léch ?

int i, pi[10];
for (i=1;i<=10; i++) pi [i] = 1i;

9. Class c6 hién thuc du cac tac vu trong interface ma noé

hién thuc khéng ?

10. Class c6 hién thuc du cac tac vu "pure virtual" cua class

cha ma né thua ké khéng ?

Cac 16i khai bao dtt liéu

1.

Tat ca céc bién déu duoc dinh nghia hay khai bao tuong
minh chua?

int i

extern double d;

d=i*10;

Dinh nghia hay khai bao day du cac thudc tinh cla bién di
liéu chua?
static inti=10;

Bién array hay bién chudi dugc khéi dong dung chua ?
int pi[10] = {1, 5,7,9} ;

Kiéu va do dai ting bién da duoc dinh nghia dung theo
yéu cau chua ?

short IPAddress;

byte Port;



Cac loi
1.

Gia tri khdi dong co6 tuong thich véi kiéu bién ?
short IPAddress = inet_addr("203.7.85.98");
byte Port = 65535;

Co dung cac bién y nghia khac nhau nhung tén rat giéng
nhau khéng?
int count, counts;

tinh toan (Computation Errors)

Thuc hién phép toan trén toan hang khong phai la s6?
CString s1, s2;
int ketqua = s1/s2;

Thuc hién phép toan trén cac toan hang co kiéu khong
tuong thich ?

byte b;

int i;

double d;

b=i*d;

Thuc hién phép toan trén cac toan hang co do dai khac
nhau ?

byte b;

int i;

b=i*500;

Gan di liéu vao bién c6 dé dai nhé hon ?
byte b;

int i;

b=i*500;

Két qua trung gian bi tran?

byte i, j, k;

i =100; ] =4,

kK=i*j/5;

Phép chia c6 mau bang 0 ?
byte i, k;



10.

Cac l6i
1.

i =100 /Kk;

Mat do chinh xac khi ma héa/giai ma sé thap phan/sé nhi
phan ?

Gia tri bién nam ngoai pham vi ng nghia ?
int tuoi = 3450;
tuoi = -80;

Thi tu thuc hién cac phép toan trong biéu thiic ma ngudi
lap trinh mong muén cé tuong thich véi thir ty ma may
thuc hién? Nguoi lap trinh hiéu dung vé thu tu uu tién cac
phép toan chua ?

double x1 = (-b-sqrt(delta)) / 2*a;

Két qua phép chia nguyén cé chinh xac theo yéu cau
khong ?

inti=3;

if (i/2*2) ==1) {...}

so sanh (Comparison Errors)

So sanh 2 dit liéu c6 kiéu khong tuong thich ?

int ival;

char sval[20];

if (ival == sval) {...}

So sanh 2 dir liéu co kiéu khéng cung do dai ?

int ival;

char cval;

if (ival == cval) {...}

Toan tlr so sanh dung ngr nghia mong mudén? Dé 16n gila
=va #, <=va >=, and va or...

C6 nham lan gita biéu thuc Bool va biéu thic so sanh ?
if(2<i<10){...}

if(2<i && i<10){...}

Co hiéu r6 thir tu uu tién cac phép toan ?



if(a==2 && b==2 Il c==3) {...}

6. Cach thuc tinh biéu thic Bool cla chuong trinh dich nhu
thé nao ?
if(y==0 Il (x/y > 2))

Cac 16i luéng diéu khién (Control-Flow Errors)

1. Thiéu thuc hién 1 s6 nhanh trong Iénh quyét dinh theo
diéu kién s6 hoc ?
switch (i) {
case 1: ... //can hay khong can Iénh break;
case 2. ...
case 3. ...

}

2. M®éi vong lap thuc hién it nhat 1 lan hay sé két thuc ?
for (i=x ; i<=z; i++) {...} //néu x > z ngay tur dau thi sao ?
for (i=1;i<=10;i--) {...} //c6é dung duoc khdong ?

3. Bién cua vong lap c6 bi léch ?
for (i=0;i<=10; i++){...} //hayi< 10 ?
4. C6 du va dung cap token begin/end, {} ?

Cac 16i giao tiép (Interface Errors)

1. S0 luong tham s6 cu thé duoc truyén cé = s tham sé hinh
thic cua ham duoc goi ?

2. thi tu cac tham s6 c6 dung khong ?

3. thudc tinh cla ting tham sé thuc cé tuong thich véi thuéce
tinh cta tham sé hinh thic tuong ting cia ham duoc goi ?
char* str = "Nguyen Van A"
MessageBox (hWnd, str,"Error", MB_OK); //sé& bi 16i khi
dich & ché do Unicode

4. Don vi do luong clia tham sé thuc gidong voi tham sé hinh
thuc ?
double d = cos (90);



5. Tham s6 read-only cé bi thay doi néi dung bdi ham khong
?

6. Dinh nghia bién toan cuc cé tuong thich gitta cac module
chuc nang khong ?
Cac 16i nhap/xuat (Input/Output Errors)

1. Lénh mo/tao file c6 dung ché do va dinh dang truy xuéat
file?
if ((fdout = open ("tmp0", O_WRONLY| O_CREATI
O_BINARY, S_IREADI S_IWRITE)) < 0)
pr_error_exit("Khong the mo file tmp0 de ghi");
if ((fdtmp = open ("tmp2", O_RDWR | O_CREAT |
O_BINARY, S_IREAD | S_IWRITE)) < 0)

2. Kich thudc cua buffer c6 du chia dit liéu doc vao khong ?
char buffin[100];
sl = read(fd, bufin, MAXBIN); /MAXBIN <= 100 ?

3. Co6 md file trudc khi truy xuat khéng ?

4. Co6 dong file lai sau khi dung khong ? Cé xir ly diéu kién
hét file ?

5. Co xt ly 16i khi truy xuét file khong ?
6. Chudi xuét co bi I6i tir vung va cu phap khong ?
Cac 16i khac (Other Checks)

1. Co6 bién nao khong duoc tham khao trong danh sach tham
khao chéo (cross-reference)?

Cai gi dugc ky vong trong danh sach thudc tinh ?
C6 céac canh bao hay théng bao thong tin ?

Co kiém tra tinh xac thuc cua dir liéu nhap chua ?

o &> b

C6 thiéu ham chuc nang ?



7.4 Phuong phap chay thi cong ma nguén

Giéng nhu phuong phap thanh kiém tra ma ngudn, phuong
phap nay bao gém 1 tap cac thu tuc va ky thuat phat hién 16i danh
cho 1 nhém ngudi doc ma ngudn.

Can 1 cudc hop dai tir 1 t6i 4 gio va khéng duoc ngat quang
gita chung.

Nhom chay thu cong gom 3 téi 5 nguoi :

Lap trinh vién nhiéu kinh nghiém

Chuyén gia vé ngon ngi lap trinh duoc dung dé viét ma
nguon

Lap trinh vién mai
1 nguoi ma sé bao tri phan mém

1 nguoi tu project khac, 1 nguoi cung nhom véi ap trinh
vién ma ngudn can kiém thur.

Cac vai tro trong nhom :

Chu tich diéu hanh
Thu ky (nguoi ghi lai cac 16i phat hién duoc)

Nguoi kiém thix

Tha tuc ban dau cling giéng nhu thi tuc ban dau cua phuong
phap thanh kiém tra ma nguén.

Thu tuc trong cuéc hop :

Thay vi chi doc chuong trinh hay dung danh sach 16i
thuong gap, cac thanh vién phai bién minh lam CPU dé
chay thd c6ng méa nguon.

Ngudi kiém thr duoc cung cép 1 tap cac testcase.

Trong cudc hop, nguoi kiém thir sé thuc thi ting testcase
thd céng. Trang thai chuong trinh (n6i dung cac bién) sé
duoc ghi va theo doi trén gidy hay trén bang.



Luuy :

= Cac testcase thuong & muc don gian dé phuc vu nhu la
phuong tién dé bat dau va goi cau hoi nguoi 1ap trinh vé
logic thuat giai cing nhu nhiing gia dinh cua anh ta.

= Thai d6 cla tung ngudi tham du la quan trong.

= Cac chu thich nén huéng dén chuong trinh thay vi dén
nguoi lap trinh.

= Chay thur tha céng nén cé qui trinh theo sau tuong tu nhu
da dién ta cho phuong phap thanh kiém tra.

=  Phuong phap chay th( cong ma nguodn cling tao duoc cac
héu tng Ié y nhu phuong phap thanh kiém tra.

7.5 Phuong phap kiém tra thi céng (Desk-checking)

Phuong phap kiém tra thi cong c6é thé duoc xem nhu la
phuong phéap thanh kiém tra hay phuong phap chay thi cong ma
chi cé 1 nguoi tham gia thuc hién : ngudi nay sé ty doc ma nguon,
tu kiém tra theo danh sach 16i thuong gap hay chay thi céng va
theo doi n6i dung cac bién di liéu.

D6i voi hau hét moi nguoi, phuong phap nay khong duoc cong
nghiép cho lam :

= Pay la 1 qui trinh hoan toan khéng "undisciplined".

= Ta thuong khong thé kiém th&r hiéu qua chuong trinh do
minh viét vi chd quan, thién vi....= nén duoc thuc hién bdi
nguoi khac, chir khong phai la tac gia cia phan mém.

Kém hiéu qua hon nhiéu so véi 2 phuong phap truéc. Hiéu ung
synergistic cua 2 phuong phap truéc.
7.6 Phuong phap so sanh véi phan mém tuong tu (Peer
Ratings)

Phuong phap nay khéng kiém thir truc ti€p phan mém, muc
tiéu cia no khéng phai dé tim 16i ciia phan mém.



Pay la ky thuat danh gia, so sanh céac tinh chat cua cac
chuong trinh tuong tu nhu chét luong téng thé, dé bao tri, 6 mé
rong, d6 su dung, do6 trong sang...

Muc dich cla phuong phap nay la cung cdp cho ngudi lap
trinh 1 sy tu danh gia.

7.7 Két chuong

Chuong nay da trinh bay ly do vi sao chung ta can kiém thi
TPPM mot cach tinh, nghia la khéng can dung may tinh chay truc
ti€p TPPM ma chi khao sat xem xét TPPM tha cong thong qua
mat nguoi.

Chung ta da trinh bay cac phuong phap kiém thix tinh TPPM
nhu Desk Checking, thanh kiém tra, chay thd cong, peer rating.
Ung véi méi phuong phap, chung ta da trinh bay cac tinh chét co
ban clia phuong phap dé, nguén nhan luc can thiét va qui trinh
thuc hién kiém th.



Chuong 8

Kiém thir module (don vi)

8.1 Gidi thiéu

Kiém th(r module (hay kiém thir don vi) la qua trinh kiém thir
ting chuong trinh con, ting tha tuc nho trong chuong trinh. M6t s6
dong co cla viéc kiém th don vi :

= Kiém thir don vi la 1 cach quan ly nhiéu phan t&r can kiém
thtr, bat dau tap trung chu y trén tung phan tt nho cla
chuong trinh.

= Kiém th( don vi giip dé dang viéc debug chuong trinh.

= Kiém th& don vij tao co hoi t6t nhat cho ta thuc hién kiém
thir dong thoi bdi nhiéu nguoi.

Muc dich cla kiém thir don vi : so sanh chuic nang thuc té cla

ting module v6i dac ta chuc nang hay dac ta interface cia module
do. Su so sanh nay co6 tinh chat :

1. Khong chi ra viéc module c6 thod man day du déc ta chuc
nang ?

2. Ma chi ra viéc module co6 lam diéu khac biét gi so voi dac
ta cua module.
8.2 Thiét ké testcase

Hai tai nguyén thiét yéu sau sé can thiét cho viéc thiét ké cac
testcase :

= Pac ta chuc nang module : néu rd cac thong sé dau vao,
dau ra va céac chuic nang cu thé chi tiét cia module.

= Ma ngudn clia module.

Tinh chéat cac testcase la dua chu yéu vao ky thuat kiém th
hop tréng :



Khi kiém th(r phan t& ngay cang 16n hon thi ky thuat kiém
thtr hop trang it kha thi hon.

Viéc kiém thr sau do thuong hudng dén viéc tim ra cac
ki€u 16i (16i phan tich, 16i nam bat yéu cau phan mém).

Thu tuc thiét ké testcase

Phan tich luan ly cia module dua vao 1 trong cac ky thuat
kiém thir hop trang.

Ap dung céc ky thuat kiém thir hop den vao dac ta cia module
dé bé sung thém cac testcase khac.

8.3 Kiém thir khéng tang tién

Pé thuc hién qui trinh kiém th&r cac module, hay dé y 2 diém

chinh :
1.
2.

Lam sao thiét ké duoc 1 tap cac testcase hiéu qua.

Cach thurc va thu tu tich hop cac module lai dé tao ra phan
mém chuc nang :

o Viét testcase cho module nao ?

o Dung loai tién ich nao cho kiém thir ?

o Coding va kiém thir cac module theo thi tu nao ?
o Chi phi tao ra cac testcase ?

o Chi phi debug dé tim va s(a 16i ?

Co6 2 phuong an dé kiém th cac module :

1.

Kiém th& khong tang tién hay kiém thd doc lap (Non-
incremental testing) : kiém thir cac module chiic nang doc
lap nhau, sau do6 két hop chung lai dé tao ra chuong trinh.

Kiém th( tang tién (Incremental testing) : két hop module
can kiém thir vao bo phan da kiém thir (Iuc dau la null) dé
kiém thir module can kiém thir trong ngi canh.



Cac budc kiém thir khéng tang tién :
1. Kiém th{r timg module chic nang 1 cach doc lap.
2. Tich hop chung lai thanh chuong trinh.

3. Dé kiém thi 1 module doc lap, ta can viét 1 Driver va
nhiéu Stub cho no.

Sample six-module program.

Driver 1a module c6 nhiém vu kich hoat céc testcase dé kiém
th&r module dang can kiém thu.

Stub la mét hién thuc & muc do t6i thiéu nao dé cho 1 module
chuc nang duoc dung béi module dang can kiém thi.



Y

Driver
Module
to be
tested
Stub Stub
RESULTS

Cac y tuong kiém th tang tién :

Interface

Local data structures
Boundary cenditions
Independent paths
Error handling paths

Tast
cases

= Trudc khi kiém thér module méi, ta tich hop né vao tap cac
module da kiém thir roi.

= Tich hop cac module theo thi tu nao ? Tu trén xudng (top-
down) hay tu dudi Ién (bottom-up).

= C6 phai kiém thir tang tién t6t hon kiém thi khéng tang

tién ?

Sample six-module program.

Mot sO y quan sat :

= Kiém th( tang ti€n can nhiéu cong stic hon kiém thir khéng

tang tién.



Cac 16i lién quan dén giao ti€p gilta cac module sé duoc
phat hién sén hon vi viéc tich hop cac module xay ra sém
hon so vai kiém thir khong tang tién.

Kiém thir tang tién ciing sé giup debug dé dang hon.

Kiém thir tang tién sé hiéu qua hon.

Kiém thir khong téng tién diung it thoi gian may hon (vi chi
ti€n hanh trén ting module doc lap).

O dau chu ky kiém th(r module, kiém thtr khong tang tién
tao co hoi t6t cho viéc kiém th&r dong thoi trén nhiéu
module khac nhau.

8.4 Kiém thur tir trén xuéng (top-down)

GOm cac budc theo thur tu :

1.

Bat dau tr module goc & trén cung cla cay cau tric

chuong trinh.

Sau khi kiém th(r xong module hién hanh, ta chon module

ké ti€p theo y tudng :

o Module ké ti€p phai duoc dung truc ti€p bdi module
duoc kiém th roi.

o Vi cd nhiéu module cuing théa man diéu kién trén, nén
ta chon module thuc hién nhiéu hoat déng 1/O trudc.

o ROi chon module "critical", la module dung thuat giai
phtc tap, tiém &n nhiéu 16i va/hoac 16i nang nhét.



e

Kiém th module A trudc. Dé kiém thir module A, ta can phai
xay dung cac Stub cho 3 module ma A phu thuéc truc tiép la B, C,

D.

Tao céac testcase cho module A nhu thé nao ?

Cac Stubs sé c6 nhiém vu cung cép dit liéu cho module

can kiém thir

o B—cung cép thong tin téng két vé giao tac.

o C—xac dinh trang thai hang tuan co thda quota
khéng?

o D—tao bao cao téng két hang tuan.

Nhu vay 1 testcase cho A la tong két giao tac tu B goi vé,

Stub D c6 thé chuira cac 1énh dé xudt dir liéu ra may in dé
ta co thé xem xét két qua clia moi test case.

NéEu module A goi module B chi 1 lan, lam sao cung cép nhiéu
di liéu test khac nhau cho A ?

Viét nhiéu version khac nhau cho Stub B, méi version
cung cap 1 di liéu test xac dinh cho A.

bat di liéu test & file bén ngoai B, Stub B doc vao va
return cho A.



Sau khi kiém th(r xong module hién hanh, ta chon 1 trong cac
Stub va thay thé n6 bang module that réi ki€m th&r module that nay

Second step in the top-down test.

...........

Co nhiéu thu tu kiém thr khac nhau cé thé duoc chon nhu dudi
day, va néu céan kiém th&r dong thoi, ciing c6 nhiéu thi tu khac
nia.

8 cI—D\
|—
1. ABCDEFGHTI JKL
2. ABEFJCGKDHL
3. ADHIKLCGBFEUJE
4. ABFJDIECGKHL
5. ..



Néu module J va | thuc hién nhap/xuat dit liéu, con module G
la critical, ta nén chon thi ty ki€ém thir tang ti€n sau day :

A B F J D 1 Cc G E K H L

Intermediate state in the top-down test.

Mét khi da kiém thi dén trang thai nhu hinh dudi day :

= Viéc miéu ta céac testcase va viéc thanh tra két qua sé don
gian.

= Ta da c6 1 version chay duoc cua chuong trinh, né thuc
hién duoc cac hoat déng nhap/xuat dix liéu.

= Ta cd cam giac chuong trinh hoan chinh dén rat gan roi.



Uu diém cua phuong phap top-down

Néu cac 16i xay ra c6 khuynh hudng nam trong cac module
muec cao thi phuong phap top-down sé giup phat hién sém
chung.

Mot khi cac hoat dong nhap/xuat dit liéu da duoc thém vao
hé théng thi viéc miéu ta céac test case sé dé dang hon.
Chuong trinh khung suon sém hinh thanh dé demo va tiép
thém stic manh tinh than cho nhing ngudi phat trién phan
mém.

Khuyét diém cta phuong phap top-down

Phai viét cac Stub dé kiém thir module dung chung, va viét
Stub thuong phtic tap hon nhiéu so véi suy nght cla chung
ta.

Trudc khi cac hoat dong nhap/xuat duoc tich hop vao hé
théng, viéc miéu ta cac testcase trong cac Stub co6 thé gap
kho khan.

Viéc tao ra diéu kién kiém th(r sé rat kho va nhiéu luc la
khéng kha thi : Do c6 khoang cach kha xa gilra module
can test va module nhap dit liéu cung cdp cho module can
test nén rat kho dé cung cép dir liéu gi dé co thé kiém thix
1 tinh huéng xac dinh clia module can kiém thtr.



= Quan sat két qua kiém thr sé gap khé khan : Tuong tu,
xem xét su tuong quan di liéu xuat cta 1 module va di
liéu nhap tao dit liéu xuat nay (nhung & trong module co
khoang cach kha xa) sé rat kho khan.

= NO6 lam ta nghi rang viéc thiét ké va kiém thir co cung thu
tu thuc hién : ta s& cam nhan rang hoat dong kiém tha va
hoat dong thiét ké g6i dau nhau : thiét ké t6i dau thi kiém
thr t6i do. Diéu nay that nguy hiém vi néu ta tién hanh
thiét ké va kiém thir g6i dau nhau nhu vay thi khi kiém thix
t6i cac module phia duéi ma doi hoi hiéu chinh ban thiét
ké cla module phia trén thi sé gay lang phi rat 16n (vi phai
huy bd két qua da cé va thiét ké lai tir daumodule phia
trén).

= NO tri hoan viéc kiém thr 1 s6 module.

= NO6 lam ta dé quén hién thuc module chiic nang vi da co
Stub thay thé.

= Kho long kiém thi day di module can kiém th( trude khi
tién hanh kiém th& module khac. Diéu nay la do 2 ly do
chinh sau day :

o Céac module Stub kho long tao duoc tat ca dir liéu that
ma module thuc su tuong ung sé tao ra.

o Céac module cép trén cla cau tric chuong trinh thuong
chtra cac doan code tao, thiét lap trang thai dau cua
cac tai nguyén ma sé dugc dung trong cac module
phia dudi, nhung hién nay module phia dut6i chua
duoc kiém thr nén khong thé kiém thr cac doan code
thiét lap tai nguyén nay duoc.

8.5 Kiém thu tir dudi 1én (bottom-up)
Gom céac budc theo thir tu

1. Bat dau t 1 hay nhiéu module la : module ma khéng goi
module nao khac.



2. Sau khi kiém th&r xong module hién hanh, ta chon module
ké ti€p theo y tudng :

o Module ké tiép phai dung truc ti€p 1 hay nhiéu module
duoc kiém th roi.

o Vi co nhiéu module cung théa man diéu kién trén, nén
ta chon module thuc hién nhiéu hoat déng 1/O trudc.

o R6i chon module “critical", la module dung thuat giai
phtc tap, tiém &an nhiéu 16i va/hoac 16i nang nhaét.

A

—_——

Cac module E, J, G, K, L va | duoc kiém th{r trudc.

Dé kiém th(r 1 module, ta phai viét driver cho n6. Khong can
phai viét nhiéu driver khac nhau cho cung 1 module. Trong dai da
s@ truong hop, viét driver dé hon nhiéu so voi viét Stub.

Néu D va F 1a 2 module critical nhat, thi ta nén kiém th{r theo
trinh tu cua hinh vé dudi day :



Intermediate state in the bottom-up test.

I

K L

Uu & khuyét diém ctia phuong phap bottom-up
= Uu:
= Né&u cac 16i xay ra c6 khuynh huéng nam trong cac module
muc thap thi phuong phap bottom-up sé giup phat hién
sém chung.
= Viéc tao cac diéu kién kiém th(r sé dé dang hon.

= Viéc quan sat cac két qua kiém thir ciing dé dang hon.
= Khuyét :
= Phai viét cac module driver, mac du viéc viét cac module
nay kha dé dang.

= Chuong trinh khung suon chua ton tai 1 thoi gian dai cho
dén khi module cudi cung dugc tich hop vao hé thong.

8.6 Két chuong

Chuong nay da trinh bay cac van dé co ban vé hoat dong kiém
th(r don vi, hay con goi la kiém thtr module.

Chung ta cing da trinh bay cac ky thuat kiém thir don vi
thuong dung nhu ky thuat kiém th khong tang tién, ky thuat kiém
thir tang ti€n tu trén xuéng, ky thuat kiém thir tang tién tir dudi 1én
cung cac uu/khuyét diém cua tung ky thuat.



Chuong 9
Cac hoat dong kiém thir khac

9.1 Gidi thiéu

Sau khi kiém th(r moi don vi chiic ndng phan mém va sua 10i
hoan chinh cho chuing, ta cling khong thé dam bao la da tim hét 16i
trong phan mém. That vay, con nhiéu 16i khac ma kiém thir don vi
chua phat hién dugc. Tai sao vay ?

Nhu chung ta biét trong qui trinh phat trién phan mém, ta da
thuc hién 1 s6 workflows nhu :

Mrodulke Interface
Specilcations
L = J

1. Xéc dinh cac yéu cau dé biét ro tao sao phan mém la can
thiét.

2. Xac dinh cac muc tiéu cia phan mém dé biét ré nhing gi
phan mém phai thuc hién va muc doé thuc hién ching nhu
thé nao ?



5.
6.

Dac ta cac chiic nang ma ngudi ding thdy vé phan mém.

Thiét ké hé théng va thiét ké cau tric cu thé va chi tiét cla
phan mém.

DPac ta giao ti€p clia tiing module chuc nang.

Hién thuc chi tiét cac chuc nédng cua ting module.

Vé nguyén tac, con ngudi c6 nhing han ché nhat dinh, két qua
clia 1 cong viéc nao do déu co thé co 16i, va néu dung két qua nay
lam dG liéu dau vao cho hoat dong ké ti€p thi két qua cla hoat
dong ké cing sé bi 16i,... Ta thuong dung t6 hop 2 bién phap sau
day dé han ché&/ngan ngua cac 16i :

Xac dinh lai cho r6 rang va chi tiét hon ting workflows cua
qui trinh phat trién phan mém.

O cudi viéc thuc hién 1 workflows bét ky, can thém 1 hoat
dong duoc goi la "thanh kiém tra két qua" dé dam bao chat
luong két qua nay trudc khi dung né dé thuc hién workflow
ké tiép.
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Ung v6i mbi workflow khac nhau, ta xac dinh va dung chién
lugc kiém th phu hop dé dé dang xac dinh cac loai 16i dac thu cla
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Muc dich cta kiém th( don vi la phat hién su khac biét gita
déc ta giao ti€p clia don vi va thuc t€ ma don vi nay cung cap.



Muc dich cta kiém thir chiic nang la chi ra rdng chuong trinh
khéng tuong thich véi cac dac ta bén ngoai cua no.

Muc dich ctia kiém thir hé théng la chi ra rdng chuong trinh
khong tuong thich voi cac muc tiéu ban dau cla né.

Cac loiich:
= tranh kiém th(r du thia.
= ngan chan sy quan tdm nhiéu vao quéa nhiéu loai 16i tai
ting thoi diém.
Chu y : trinh tu cac hoat dong kiém thir trong hinh & slide trudc
khong nhat thiét am chi trinh tu thoi gian kiém thir tuong tng.
9.2 Kiém th(r chiic nang

Qui trinh ¢6 gang tim ra cac khac biét gitta dac ta bén ngoai
clia phan mém va thuc t€ ma phan mém cung cép.

Dac ta bén ngoai clia phan mém la dac ta chinh xac vé hanh
vi clla phan mém theo gdc nhin clia nguoi diing thay.

Kiém thir chuc nang thuong st dung 1 ky thuat kiém th hop
den nao do:

= Ky thuat phén I6p tuong duong (Equivalence Class
Partitioning).

= Ky thuat dung cac bang quyét dinh (Decision Tables)
= Ky thuat kiém thr cac bo n than ky (Pairwise)

= Ky that phan tich vung mién (domain analysis)

= Ky thuat dua trén dac ta Use Case (Use case)

Cac cach ti€p can dé kiém th chic nang phan mém :

= User Navigation Testing

= Transaction Screen Testing



= Transaction Flow Testing

= Report Screen Testing

= Report Flow Testing

= Database Create/Retrieve/Update/Delete Testing

1. Kiém thr kha nang duyét chic nang cta ngudi dung (User
Navigation Test)

Cac man hinh phuc vu duyét thuc hién chuc nang la man hinh
log on/log off, menu bar va hé théng cay phan cdp cac option dé
thuc hién chuic nang, toolbar, tat ca cac mai lién két tr man hinh
nay t6i man hinh khac dé thé hién su lién tuc cta hoat dong
nghiép vu dang can thuc hién.

Kiém th(r kha nang duyét chic nang cla nguoi dung tap trung
trén :
o kha nang nguodi dung login vao hé théng véi quyén han
thich hop.
o di chuyén qua cac man hinh "giao tac" mong muén 1 cach
dung dan va logout khéi phan mém.
2. Kiém th(r man hinh giao tac (Transaction screen Test)
Man hinh giao tac c6 cac field nhép liéu, list chon option, cac

options, cac button chuc nang (Add, Change, Delete, Submit,
Cancel, OK...).

M6t vai loai két qua cé thé duoc hién thi trén man hinh giao tac
sau khi ngudi dung click button chic nang nao do.

Cong viéc cua ngudi kiém thi

o Thiét ké testcase dé xac thuc hoat dong cla méi field di
liéu, list, option va button trén man hinh giao tac theo cac
yéu cau nghiép vu, tai liéu nguodi dung va tai liéu ngudi
quan tri.



o Néu két qua duoc hién thi trén man hinh giao tac, thi ky
thuat kiém th hép den véi testcase gom (data input, ouput
ky vong) sé duoc dung dé xac thuc két qua hién thi.

3. Kiém thir ludng giao tac (Transaction Flow Test)

Kiém tra két qua tdng hop cla nhiéu man hinh giao tac theo
thur ty duyét dung co hoan thanh hoat déng nghiép vu tuong ung
khéng ?

Thi du nghiép vu cap nhat profile khach hang gébm cac man
hinh giao tac sau :

= man hinh 1 cap nhat tén, dia chi, contact. Man hinh 2 cap
nhat credit. Man hinh 3 cap nhat théng tin thanh toan va
khuyén mai. Man hinh 4 tong két profile va thuc hién cap
nhat. Man hinh 5 dé xem két qua profile da cap nhat.

= Két qua cudi cung cua trinh ty cac man hinh la file hay
database sé& duoc cap nhat dé chua cac thong tin ma
nguoi dung da cap nhat théng qua cac man hinh giao tac.

Nhiém vu clia nguoi kién thi :

= Xac thuc rang néu nguoi dung thuc hién dung trinh tu cac
man hinh giao tac va hoan tat duoc chung thi hé théng se
cung cap két qua dung.

= Nguoc lai, néu ngudi dung khong tuan thia bat ky 1 qui luat
nghiép vu nao trong 1 man hinh giao tac nao thi hé théng
sé khong cung cap két qua gi cho ngudi dung.
4. Kiém th(r man hinh bao biéu (Report screen Test)
man hinh bao biéu cho phép tim kiém di liéu va hién thj két
qua (khong can nhap di liéu nhu man hinh giao tac).
Kho khan trong kiém th( man hinh bao biéu nam & chd co
nhiéu cach ma ngudi dung co6 thé déc ta di liéu can duoc tim kiém

(tiéu chudn) va cach thuc di liéu nay duoc hién thi (sdp xép va
dinh dang).



Cong viéc cua nguoi kiém th(r la chu y dac biét vao di liéu tim
ki€ém va hién thi vi nguoi dung c6 thé chon sai di liéu hay té hon la
khong co két qua nao duoc hién thi.

5. Kiém thir ludng bao biéu (Report Flow Test)

Kiém th( cac khac biét gitra két qua hién thi trong man hinh
bao biéu va cac phuong thic bao biéu khac (nhu may in, file,..).

Nhiém vu clia ngudi kiém thir :

= Xac dinh xem phan mém géi cuing két qua ra man hinh
report va may in ?

= Xac thuc két qua bao biéu trén tat ca phuong thiic bao cao
khac nhau duoc hé tro bdi phan mém.

= Xac dinh xem kha nang may in cé6 hoé tro font, viing chon
duoc ngudi dung xac dinh trong man hinh béo biéu ?

6. Kiém th( viéc Create/Retrieve/Update/Delete database
Thudng duoc thuc hién thong qua 2 budc :

= Kiém th( viéc thiét ké, khdi tao database ban dau thong
qua tién ich bén ngoai phan mém ting dung can kiém tht.
= Kiém th(r viéc phan mém s dung database da duoc thiét
ké va khoi tao dung.
Poi hoéi su hop tac va cong tac gitta nguoi kiém thr va nguoi
quan tri database.

9.3 Kiém thir hé théng

Kiém th(r hé théng khong phai la qui trinh kiém thir toan bo
chtic nang cla 1 chuong trinh hay ciia 1 hé thdng phan mém day
du.

Muc dich clia kiém th& hé théng la so sanh hé théng hay
chuong trinh véi cac muc tiéu ban dau cla né.



Kiém th hé théng khong bi han ché véi cac hé théng phan
mém. Néu san pham can kiém th( la 1 chuong trinh, kiém thir hé
théng la qui trinh ¢6 géng ching minh cach ma toan bd phan mém
khéong théa man cac muc tiéu cua né.

Theo dinh nghia trén, kiém thi hé théng khong thé xay ra
duoc néu ta khong viét ra ro rang cac thong tin do dat duoc vé cac
muc tiéu clia chuong trinh.

Thi du vé dac ta muc tiéu cla chuong trinh :

Hay hién thuc 1 hang Iénh dé tir clra s6 text-mode, Nguoi
dung xem céac ndi dung chi tiét vé cac 6 nho trong bd nhé
chinh cia phan mém.

Cu phap cla hang Iénh nén nhat quan véi cu phap cua
cac lénh khac ma hé théng cung céap.

Nguoi dung nén co thé dac ta vang nhé théng qua 2 dia
chi dau cudi hay théng qua dia chi dau va s6 luong 6 nho
can xem.

Cac toan hang cua lénh nén cé nhiém y goi nho.

Két qua nén xudt trén nhiéu hang, noéi dung cua ting 6
nh& & dang hex cach nhau béi 1 hay nhiéu khoang trang.
Méi hang nén chura dia chi ctia 6 nhé dau hang do.

Lénh la binh thuong, nghia la néu may dang chay binh
thuong, n6é sé bat dau xudt két qua trong vai giay va két
qua xuat khong cé thoi gian cho giltta cac 6 nhé trong hang
hay gilta cac hang.

L6i lap trinh it nhat nén lam cho 1énh bi ding, hé théng va
session nguodi dung khéng bi &nh hudng gi hét.

Sau khi hé théng bAt dau xuat két qua, bo xt Iy 1énh khong
nén cé hon 1 16i do nguoi dung phat hién duoc.

Kiém thir hé théng la qui trinh kiém thir quan trong.



Cac chét liéu dé tao testcase cho kiém thir hé théng :

= Chung ta khéng chi dung dac ta theo goéc nhin ngudi dung
dé suy ra cac testcase.

= Tai liéu vé muc tiéu chuong trinh, tu n6 cing khong thé
duoc dung dé tao ra cac testcase, vi theo dinh nghia, no
khong chira cac miéu ta chinh xac, roé rang vé giao tiép tir
ngoai vao chuong trinh.

= ta sé dung tai liéu st dung va nhiing cong b6é cho nguoi
dung.

Thiét ké testcase bang cach phan tich cac muc tiéu.

Tao cac testcase bang cach phan tich tai liéu danh cho nguoi
dung.

User
Documentation

Program -
Objectives

System Test

AN

Program

X

External Specifications
Kiém th(r hé thng la hoat dong kiém thi kho khan nhét

Phai so sanh chuong trinh véi cac muc tiéu ban dau : nén
khoéng cé phuong phap luan thiét ké testcase tudng minh.

Dung céach ti€p can khac dé thiét ké testcase :

= Thay vi miéu ta phuong phap luan, cac loai testcase riéng
biét sé duoc dé cap.



= Do khoéng cé phuong phap luan, kiém thir hé théng doi hoi
rat nhiéu su nang déng va sang tao.

Kiém thir hé théng tap trung vao kiém thir cac yéu cau khong
chiic nang. Co 15 yéu cau khong chiic nang sau day co thé can
kiém thir (nhung khong phai phan mém nao ciing doi hoi di 15
yéu cau nay) :

= Facility Testing
= Volume Testing
= Stress Testing
= Usability Testing
=  Security Testing
= Performance Testing
= Storage Testing
= Configuration Testing
=  Compatibility/Configuration/Conversion Testing
= |nstallability Testing
= Reliability Testing
= Recovery Testing
=  Serviceability Testing
= Documentation Testing
= Procedure Testing
1. Kiém thir phuong tién (Facility Test)

xac dinh xem moi phuong tién duoc dé cap trong phan muc
tiéu cua chuong trinh da duoc hién thuc thuc su chua.

Qui trinh kiém th :

= Do nbéi dung, ting cau mét, miéu ta muc tiéu.



= Khi 1 cau miéu ta cai gi, xac dinh chuong trinh da thoéa
man cai dé chua.

Thuong ta c6 thé thuc hién kiém th( phuong tién ma khong
can chay may tinh, so sanh bang tri 6¢c cac muc tiéu vai tai liéu st
dung doi khi du roi.

2. Kiém thir dung luong (Volume Test)

Muc dich cta kiém th dung luong la chi ra rang chuong trinh
khong thé xt ly khéi luong dit liéu 16n duoc dac ta trong bang dac
ta muc tiéu chuong trinh.

Thidu :
= Chuong trinh dich khong thé dich file ma nguén dai 10MB.

= Trinh lién k&t khong thé lién k&t 1000 module chic nang
khac nhau lai.

= Trinh xem phim khong thé chiéu file film dai 15GB.

Kiém thir dung luong thuong doi hoi rat nhiéu tai nguyén, con
nguoi lan may tinh.

3. Kiém thr tinh trang céng thang (StressTest)

Muc dich cla kiém thir tinh trang cdng thang la chi ra rang
chuong trinh sé khéng thé hoat doéng dugc hay hoat dong khong
t6t trong tinh huéng cang thang : qua nhiéu yéu cau déng thoi, qua
nhiéu chuong trinh khac dang canh tranh tai nguyén,...

Thidu:

= web server sé bé tdc néu co 100000 yéu cau truy xuét
trang web déng thoi.

=  HDH khéng thé quan ly 1000 process chay déng thoi.

=  Trinh chiéu phim sé khéng chiéu phim muot va tét néu cé
nhiéu chuong trinh khac can rat nhiéu tai nguyén dang
chay.



4. Kiém thir do kha dung (UsabililyTest)

Muc dich cla kiém th(r 6 kha dung la chi ra cac phuong
tién/két qua nhap/xuat khong phu hop, than thién véi nguoi dung :

Méi déi tuong giao dién co than thién, tu nhién va dé dung
khong ?

Két qua xudt co ngan gon, trong sang, nghia dé hiéu
khong ?

Céc canh bao co dé hiéu khéng ? “IEK022A OPEN
ERROR ON FILE ‘SYSIN’ ABEND CODE=1027?"

No6i chung tat ca cac két qua, cac canh bao déu phai nhat
quan, dong nhat vé cu phap, vé dinh dang, ngay ca cac tu
viét tat duoc dung.

Mot s6 chu y

Khi d6 chinh xac la rat quan trong nhu trong hé théng
quan ly ngan hang, thi théng tin nhap cé tinh du thura du
khong ?

Hé théng co6 qua nhiéu nhiém y hay cac nhiém y duoc
nguoi dung thich dung khéng ?

Hé thdng cdé tra vé di dap ting voi moi hoat déng nhap ?

Chuong trinh c6 dé dung va than thién ?

5. Kiém thir cac dich vu cong thém (Serviceability Test)

Trong muc tiéu ctia phan mém co thé dé cap dén 1 s6 dich vu
cong thém, thi du nhu :

Chuong trinh chan doan va xuét ndi dung thé cia bd nho
chuong trinh.

Thoi gian trung binh dé debug 1 van dé rd rang.
Cac thu tuc bao tri.

Chat luong cua tai liéu luan ly bén trong.



Cac muc tiéu trén, néu co dé cap trong muc tiéu chuong trinh
thi can phai duoc kiém thur.

6. Kiém th( tinh an ninh (Security Test)

An ninh phan mém gém 3 van dé chinh la bao mat, tinh toan
ven dir liéu va do san sang dap ung.

Nghién ctu cac van dé lién quan dén an ninh trong cac hé
théng tuong tu réi tao cac testcase dé chimg minh réng cac van dé
nay ciing ton tai trong chuong trinh can kiém thi.

Cac ung dung mang va ung dung theo céng nghé Web hién
nay can duoc kiém thi tinh an ninh & muc dé cao hon nhiéu so voi

phan mém truyén théng trén may don. Diéu nay dac biét dung cho
cac website thuong mai, ngan hang...

7. Kiém th( hiéu xuét lam viéc (Performance Test)

Muc dich cta kiém th(r hiéu xudt lam viéc la chi ra rang phan
mém khong dat duoc hiéu xuéat duoc dac ta trong muc tiéu chuong
trinh.

Thidu:

trinh chi€u phim full HD khéng chiéu kip 20 frame/sec.
= trinh nén d liéu khong nén di liéu kip voi tc do dé ra.
= trinh soan thao van ban khéng nhan va xt ly kip cac ky tu
duoc nhap boi nguoi dung.
= trinh ghi DVD khong tao di liéu ghi kip t6¢c d6 ma 6 DVD
yéu cau...
8. Kiém thir d6 sir dung bd nho (Storage Test)

Muc dich cta kiém thtr dé st dung bd nhé 1a chi ra rang phan
mém khong tuan tht vé dung luong bé nho t6i thiéu/ti da duoc
dac ta trong muc tiéu chuong trinh.

Thi du :



= kich thudc t6i thiéu 128KB khong du dé chay chuong trinh.

= chuong trinh khong dung hét kich thudéc boé nhé téi da la
4GB.

» chuong trinh khéng chay dugc khi dia con dung luong
tréng tGi thiéu la 4MB.

= chuong trinh khéng quan ly dugc dung luong dia la 1TB...

9. Kiém thir cdu hinh lam viéc (Configuration Test)

Nhiéu chuong trinh nhu HDH, hé quan tri CSDL, Website,...
thuong sé lam viéc dugc trén nhiéu cau hinh phan cing/phan mém
cép thdp. S6 luong cac cdu hinh khac nhau co thé qua 16n, nhung
ta nén chon 1 s6 c&u hinh phé dung nhat dé kiém thir xem chuong
trinh co chay t6t trén cac cau hinh nay khoéng.

10. Kiém thir tinh tuong thich/chuyén déi/cdu hinh (Compatibility/
Configuration/Conversion Test)

Doi song cua 1 phan mém thuong dai, nhat la phan mém
thuong mai clia cac hang I6n. Trong cudc doi cia minh, phan
mém duoc phat trién tang dan theo tung release, tung version. Vé
nguyén tac, version méi sé tuong thich nguoc véi version da co.

Muic do tuong thich, kha nang chuyén doi dinh dang file dit liéu
tir ¢l sang mai hay nguoc lai, kha nang céu hinh version méi dé co
thé lam viéc nhu version c(,... c6 thé duoc dac ta trong muc tiéu
cua chuong trinh,

Néu co thi ta phai kiém thr cac dac ta nay xem version can
kiém th(r co6 dap ung duoc khong.

Thi du : Word 2003 c6 thé cdu hinh dé chay y nhu Word 97
khéng ?

11. Kiém th(r kha nang cai dat (Installability Test)

Mot s6 hé théng phan mém co thi tuc cai dat kha phtic tap.



Chuong trinh cai dat chay sai c6 thé ngan chan nguoi dung
khoéng dung dugc phan mém duoc cai dat.

Nhiém vu cla kiém thir kha nang cai dat la kiém th(r chuong
trinh cai dat c6 hoat déng dung khéng ?

12. Kiém th(r do tin cay (Reliability Test)

Muc tiéu ctia moi loai kiém thir déu hudng dén viéc cai tién do
tin cay cua chuong trinh.

Néu muc tiéu ctia chuong trinh chira céac phat biéu dac biét vé
do tin cay, ta clng can phai thuyc hién hoat dong kiém thir do tin
cay dac thu.

Viéc kiém th(r cac muc tiéu vé doé tin cay cé thé kho khan. Thi
du, 1 hé thong online hién dai nhu WAN hay ISP thudng c6 thoi
gian lam viéc thuc t€ bang 99.97% thoi gian song cla no.

Chua co cach dé ta cé thé kiém th&r muc tiéu nay véi thoi gian
kiém thir hang thang hay hang nam.

13. Kiém thir d6 phuc héi sau 16i (Recovery Test)

Cac chuonng trinh nhu hé diéu hanh, hé quan tri database,
cac chuong trinh x& ly ti xa thuong co6 cac muc tiéu vé phuc hoi
sau 16i dé miéu ta cach hé théng phuc héi sau khi 16i di liéu, 16i
phan mém hay 16i phan cting xay ra.

Muc tiéu cta kiém thir d6 phuc héi sau 16i:
= chi ra rang cac chuc nang phuc héi khéng lam viéc dung.

= chi ra rang hé th6ng khong thoa su thoa thuan vé thoi gian
trung binh dé phuc héi sau 16i (MTTR).

14. Kiém th( tai liéu (Documentation Test)

Kiém thir hé théng cling c6 lién quan dén dod chinh xac cua tai
liéu danh cho ngudi dung.

Cach chinh yéu dé thuc hién diéu nay la dung tai liéu dé xac
dinh cac testcase hé thong cé do uu tién cao.



Tai liéu danh cho nguoi dung nén la chd dé cua 1 hoat dong
thanh tra (tuong tu nhu khai niém thanh tra ma nguén), hay kiém
tra né dé biét duoc do chinh xac va tinh trong sang.

15. Kiém thir tha tuc (Procedure Test)

Nhiéu phan mém la thanh phan cla hé théng I6n hon nhung
chua duoc tu déng hoéa hoan toan lién quan dén nhiéu thd tuc ma
con nguoi can thuc hién.

Bat ky thd tuc clia con nguoi nao dugc ké ra, nhu tha tuc danh
cho nguoi quan tri hé théng, quan tri database, nguoi diung dau
cudi nén duoc kiém thir trong sudt hoat dong kiém th hé théng.

9.4 Kiém thir dd chap nhan cua user (Acceptance)

la qui trinh so sanh chuong trinh thuc t€ véi cac yéu cau ban
dau cla no6 va voi cac nhu cau hién hanh cla ngudi dung dau
Cuoi.

Thuong duoc thuc hién bdi khach hang hay ngudi dung dau
cudi va thuong khéng duoc coi nhu la 1 trach nhiém cla t6 chuc
phat trién phan mém.

Trong truong hop chuong trinh lam theo hop doéng, bén dat
hang thuc hién kiém th( d6 chdp nhan bang cach so sanh hoat
doéng clia chuong trinh véi cac diéu khoan trong hop dong.

Trong trudng hop chuong trinh thuong mai nhu HPH, trinh
bién dich, hé quan tri CSDL, khach hang nhay cam sé thuc hién
kiém th(r d6 chdp nhan dé xac dinh xem san pham co6 théa man
cac yéu cau cua ho khong ?

9.5 Kiém thir viéc cai dat (Installation)
Muc dich cla kiém thir viéc cai dat khéng phai la tim 16i cua
phan mém ma la tim 16i xay ra trong qua trinh cai dat phan mém.

Hién nay, hau hét cac chuong trinh déu cé chuong trinh cai dat
kem theo.



Co nhiéu su kién xay ra trong qua trinh cai dat hé théng phan
mém :

= Nguoi dung phai chon 1 trong nhiéu options.

= Céac file va thu vién phai duoc phan phdi va tai vé.

= Cac cau hinh phan cung hop 1é phai c6 san.

= Chuong trinh cé thé can néi mang dé giao tiép voi cac
phan mém trén cac may khac.

Céc testcase co thé kiém tra dé dam bao réng :

= 1 t4p cac option tuong thich nhau da dugc chon.

= tat ca cac thanh phan cla hé théng phan mém da cé san.
= tat cé cac file da duoc tao ra va co ndi dung can thiét.

= CA&u hinh phan cting phu hop.

Nén duoc phat trién béi don vi tao hé théng phan mém, duoc
phan phdi nhu la 1 thanh phan clGa hé théng phan mém va chay
sau khi hé théng duoc cai dat.

9.6 Kiém thir hoi qui (Regression)

Kiém th hoi qui la chay lai cac testcase da cé trén TPPM da
duoc hiéu chinh nang cédp dé dam bao rang nhing thay doi cla
TPPM khong c6 anh huéng lé nao, rang TPPM van dap ung t6t voi
nhing testcase trucc day.

Thuong duoc bat dau khi code moi dang viét va code hién
hanh dang dugc cap nhat.

Cilng duoc thuc hién ti version nay sang version khac phan
mém.

Qui trinh ly tuong la tao 1 tap testcase bao quat va chay né
sau moi lan co thay déi phan mém.

Cac ky thuat chon kiém thd héi qui :

= Hiéu suat khong tién luong



= Cac gia dinh vé process khong tuong thich
= Cac moé hinh danh gia khéng thich hop
= Co thé duoc tu dong hoa

9.6 Két chuong

Chuong nay da gidi thiéu ly do can nhiéu hoat dong kiém thi
khac nhau, trong dé kiém th(r don vi ma ta da gioi thiéu trong cac
chuong trudc chi la 1 hoat dong kiém thir dau tién.

Chung ta cling da giéi thiéu cac van dé co ban lién quan dén
cac hoat dong kiém thir khac nhu kiém th( chic nang clia chuong
trinh, kiém th(r cac yéu cau khong chuc nang, kiém thir dé chap
thuan cua nguoi ding, kiém th( viéc cai dat phan mém, kiém thir
hoi qui.



Chuong 10
Phan tich va giai thich két qua kiém thix

10.1 Mot s6 thuat ngir

Luc bat dau kiém thi, cac testcase déu duoc ghi nhan la chua
duoc kiém th(r (unattempted).

Néu két qua kiém thir thdoa man day da két qua ky vong,
testcase sé& chuyén vé trang thai da kiém th( va thanh cong
(attempted and successful).

Né&u chi 1 phan két qua kiém thir phu hop voi két qua ky vong,
testcase sé chuyén vé trang thai da kiém thu nhung chua thanh
coéng (attempted but unsuccessful).

1 trong céc cong viéc chinh cla quan ly kiém thi 1a theo doi
trang thai cua tung testcase vi trang thai clia cac testcase la 1 chi
thi rd rang vé tién do kiém thir : néu con 90% testcase chua duoc
kiém thr, ta n6i qua trinh kiém thdr chi méi bat dau, néu chi con
10% testcase chua duogc kiém thd, ta néi qua trinh kiém thir sép
két thuc.

Udc luong ban dau vé lich kiém thir : S6 testcase duoc kiém
thir trong 1 khoang thoi gian va s6 nguodi kiém thir s& cho nguoi
quan ly biét tién dé kiém thir t6t hay qua cham. Thi du 15 testcase
duoc kiém thir trong 2 tuan dau (10 ngay lam viéc), ta tinh duoc
t6c do kiém thir la 1.5 testcase/ngay. Néu ké hoach can kiém thir
100 testcase, ta phai tén 100/1.5 = 67 ngay (ttc 14 tuan).

Nhung khi kiém thir mot s6 testcase, ta co thé phat hién 16i, do
do ta phai tén thoi gian sta 16i va kiém thi lai testcase doé 1an 2, 3,
... Do d6 thoi gian kiém thir sé lau hon nhiéu so véi udc luong ban
dau vé lich kiém thur.

M6t s6 testcase sé vé trang thai "duoc kiém th( nhung khong
thanh cong" vi két qua thu duoc khong dung theo két qua ky vong
hay vi may bi ding truéc khi hoan thanh kiém thir testcase do.



Théach thuc cho nguoi quan ly la lap thir tu uu tién cho viéc sa 10i
va kiém th( lai cac testcase nay :

Ung véi testcase lam may bi dung khi chua cho két qua thi
nén uu tién cho viéc sta 16i n6 va kiém thir lai ngay.

Con cac testcase kiém thir lam TPPM chay duoc nhung
cho két qua khong giéng véi ky vong thi sé lap thi tu uu
tién cho viéc stra 16i. Cac tester thuong dung 4 muc 1 t6i 4
dé danh gia muc do can sta : muc 1 la tm trong nhat va
muc 4 1a nhe nhét va co thé bé qua.



Lich kiém thir va két qua tuan dau

Test case execution schedule
Test case Date : Date
Bata ID atttempted Exreonms SENEH corrected
Week 1 FT-001 5 Jul Successful
FT-002 6 Jul Successful
FT-003 6 Jul Successful
FT-004 6 Jul Unsuccessful j|
FT-005 7 Jul Successful
FT-006 7 Jul Successful
FT-007 7 Jul Unsuccessful 2
FT-008 7 Jul Unsuccessful 1
FT-009 7 Jul Unsuccessful 1
FT-010 8 Jul Successful
Week 2 FT-011
FT-012
FT-013
FT-014
Week 14 | FT-095
FT-096
FT-097
FT-098
FT-099
FT-100

Két qua phan tich tuan kiém thr dau tién

Test case execution progress—week 1

100 Total test cases to attempt
10 Test cases attempted to date
10% Percent attempted to date
6 Test cases attempted—successful
60% Percent test cases successful
|
4 Test case attempted—unsuccessful
40% | Percent test case unsuccessful
Severity 1s 3 75%
Severity 2s 1 25%
Severity 3s 0 0%
Severity 4s 0 0%

10.2 Kham pha 16i dua vao cac 16i riéng Ié tim duoc




Nguodi kiém thr phat hién tung 16i theo thoi gian. Méi khi 16i
duoc phat hién, n6 co6 thé duogc stra va kiém thir lai. Ving code can
kiém thir cé thé chay dugc cho toan bé testcase.

Nhung thuong gap hon la khi kiém thi lai 16i vira stra, ta phat
hién 16i khac va phai stra né. Diéu nay cé thé 1ap lai nhiéu 1an cho
dén khi kiém thir xong testcase tuong ung.

Ciing co thé ta phai kiém th nhiéu testcase khac nhau phuc
vy cho nhiing muc tiéu khac nhau trén cung vung code xac dinh,
va moi testcase sé gilp phat hién céac 16i khac nhau.

Tom lai, viéc kiém th thanh cong 1 testcase riéng & chua
dam bao vung code duoc kiém thir tuong tng khong con 16i. Viéc
kiém th(/ phat hién 16i/stra 16i/kiém th(r lai theo ki€u tang tién la
cach chinh yéu dé nguoi kiém thir giup d& nguoi phat trién viét
dung phan mém thdéa man céac yéu cau dat ra.

Céch thuc va muc dé theo ddi cac 16i tim duoc, sita chita va
kiém thir lai s& quyét dinh do hiéu qua cla viéc kiém thir. Ta c6 thé
xay dung bang theo dai 16i bang worksheet Excel hay béng 1 tién
ich cao cap hon.



Lich kiém th(r & bang theo doi viéc xt ly 16i

4 Test case execution schedule

Test . Date
Date Wi Date attempted| Outcome | Severity orrioa
Week 1 | FT 001 5 Jul Successful
FT 002 6 Jul Successful
| FT 003 & Jul Successful
| FT 004 6 Jul Unsuccessful 1
| FTO05 | 7 Jul | Successful |
| FT 008 7 Jul | Successful
| FT 007 7 Jul Unsuccessful 2
| FTO0B 7 Jul Unsuccessful 1
| FT 009 7 Jul Unsuccessful 1
FT 010 8 Jul Successful
Week2 | FT 011
| FTO12 Defect tracking log
Date Pt d
.. |assigne Date
Defect ID | . [Testcase ID| Severity | 55316 | Vet
correction
S0-0001 & Jul FT-004 1
SD-0002 7 Jul FT-007 2
SD-0003 7 Jul FT-007 2
| SD-0004 | 7Jul | FT-007 3
| SD-0005 7 Jul FT-007 2
_SD-0006 | 7.Jul | FT-008 1
| SD-0007 7 Jul FT-009 1

Méi 16i duoc gan 1 chi s6 danh gia muc 1 d6 tam trong. Muc
do tam trong cla 16i phu thudc vao loai 16i va thoi diém 16i xay ra &
dau trong chu ky phat trién phan mém.

Thuong ta dung 3 loai 16i sau day :

= |oai 1 :16i ngan can viéc kiém thi.

= |oai 2 : 16i ngan can viéc phat trién phan mém.

= |oai 3 : 16i ngan can viéc trién khai/phan phdéi phan mém.

Cang vé cudi chu ky phat trién phan mém thi loai 16i 3 nén cé
muc do tam trong ngay cang cao.
10.3 Kham pha 16i dua vao backlog

Chung ta da gioi thiéu 2 thudc do hoat dong kiém thir

= thudc do 1 : sb luong va ti 1é testcase da thivtestcase
trong ké hoach cho ta biét ta dang & giai doan nao cla
qua trinh kiém thtr,



= thudc do 2 : s6 luong va ti & testcase bi I6i/testcase da
kiém thir cho ta biét muc do tim 16i ciia ngudi kiém thi.

Bay gio ta sé gidi thiéu thudc do thir 3 : danh sach cac 16i chua
duogc sta (backlog).

Dinh nghia Danh sach 16i chua stra (Backlog)

Néu viéc kiém thr da phat hién 300 16i va nguoi phat trién da
sra duoc 100 16i thi danh sach cac 16i chua sta sé chia 200 16i.

Théch thuc cho doéi phat trién la xac dinh xem co6 du thoi gian,
tai nguyén lap trinh va kiém thr dé kiém thir cac 16i con lai sao cho
backlog khéng con chira 16i nao. Cau tra 16i thuong la "khéng thé".

Thach thuc ké tiép la xem lai backlog dé lap thir ty muic do tam
trong cla 16i, dua vao do cac 16i cang nadng thi nén duoc sira dau
tién. Hy vong rang khi thoi gian phat trién va kiém thr da hét thi
backlog sé duoc t6i thi€u hoa va chi chira cac 16i khéng anh hudng
dén chuic nang nghiép vu clia chuong trinh.

Cac 16i trong backlog sé& duoc stra va phan phéi trong service
pack hay trong version ké ti€p ctia phan mém.



Defect tracking log
Date
Date - assigned Date
Test D
Defect ID L R——— est case Severity Fif sormsotad
correction|
SD-0001 6 Jul FT-004 1 11 Jul 13 Jul
SD-0002 7 Jul FT-007 2 11 Jul 14 Jul
SD-0003 7 Jul FT-007 2 12 Jul 15 Jul
SD-0004 7 Jul FT-007 3 12 Jul 15 Jul
SD-0005 + 7 Jul FT-007 2
SD-0008 X 7 Jul FT-008 1 13 Jul
SD-0007 y [\ 7 Jul F1-009 ]
N7
AVAN
A\ Defect Backlog
Date D
Date | Testcase .| assigned ate
DotectD | gacoversd| 1D SORY | for | cormcind
correction
(¥ SD-0005 7 Jul FT-007 2
N 5D-0007 7 Jul FT-009 1

Mot thach thuc khac cho déi phan tich backlog la backlog duoc
cap nhat theo chu ky (thi du hang tuan), cac 16i méi phat hién (do
viéc sta 16i trudc day tao ra) céd thé duoc danh gia la tam trong va
duoc uu tién dé & dau backlog dé can sta gép.

O diém n6i nay c6 thé xay ra tranh cai nay Ia vé chét luong
phan mém vi chua c6 chudn cong nghiép nao vé van dé nay.

Trong pham vi cia mén hoc, chung ta danh gia chat luong
phan mém dua vao nhing gi phan mém thuc hién duoc so véi
nhing dac ta dé ra ban dau. Cu thé, néu doéi phat trién phan mém
da viét duoc phan mém théa man cac dac ta chuc nang va doi
kiém thir da xac thuc duoc diéu nay thi ta n6i phan mém cé chat
luong tot.

10.4 Kham pha 16i dua vao chum I6i
Ma earmark cla 16i va cong dung

Bay gio ta xem xét su dung hoa cla gid/loi ich mang lai khi
thém 1 field théng tin méi vao tung record theo dai 16i trong bang
theo doi 16i. Ta goi field nay la ma earmark : ma nhan dang ving
code chua 16i.



Chi phi quan ly field earmark khéng cao :

= Cac thanh vién doéi phat trién phai théng nhét qui tac tao
va doc ma nay. Thuong trong dac ta phan mém, ta ding 1
mé dé nhan dang 1 module, 1 class, 1 ham chtic nang, ma
nay ciing cé thé dung lam ma earmark cho 16i tim duoc.

= Cac thanh vién doi phat trién phai dién gia tri dung vao
field nay cho tung 16i trong bang theo doi 16i ma tester tao
ra (sau khi ho stra 16i nay).

Defect tracking log
Date
Date Test case . assigned Date code
Defect ID discovered ID Severity fc?r corrected | earmark
correction

SD-0001 6 Jul FT-004 1 11 Jul 13Jul | GL106
SD-0002 7 Jul FT-007 2 11 Jul 14 Jul AP234
SD-0003 7 Jul FT-007 2 12 Jul 15 Jul AP234
SD-0004 7 Jul FT-007 3 12 Jul 15 Jul AP236
SD-0005 7 Jul FT-007 2

SD-0006 7 Jul FT-008 1 13 Jul

SD-0007 7 Jul FT-009 1

|

Phuong phap phan tich nguyén nhan géc (root cause analysis)
la 1 phuong phéap toan hoc trong linh vuc thong ké duoc trinh bay
kha phé bién trong cac sach vé toan théng ké. Nguoi ta da dung
kha nhiéu phuong phap nay dé phan tich danh sach 16i phat hién
clia du an phan mém.

Y tudng co ban clda phuong phap nay trong phan tich 16i phat
hién la giup tim kiém va xac dinh cac chum 16i 16n nhét (buggiest) :

= tinh s6 luong I6i/ti 1& 16i theo ting ma earcode.
= |ap thur ty t&r cao xudng thap.

Phuong phap nay rat hitu dung trong khoang thoi gian ti 1/3
t6i 1/2 thoi gian trong k& hoach kiém thit vi Itic nay phan mém cé
do 6n dinh rat thap, nén can nhiéu stra chira va cap nhat.



Két qua phan tich nguyén nhan goc cda 1 du an phan mém
trong giai doan dau ctia coéng doan hién thuc, ltic nay doi phat trién
da stra duoc 2000 16i.

Defect tracking log

Root cause analysys of defects
Corrected during preliminary construction
May 1 thru Aug 15
I |

2000 total defects corrected during preliminary construction

Defects Percent defects
Code earmarks |corrected per| corrected per
code earmark| code earmark

AP234 450 22.5%
AP745 310 15.5%
GL106 150 7.5%
AR218 75 3.8%
PY512 10 0.5%
BK459 8 0.4%
DP113 8 0.4%
All others 989 less than 0.4%
Total 2000

Phan tich sé liéu clia bang trong slide trudc, ta thay :

= can thiét phai xem lai cac doan code va bang thiét ké lién
quan gay ra 3 nhom 16i AP234, AP745 va GL106 (vi chung
chiém t6i 45.5% 16i) trudc khi ti€n hanh budc hién thuc ké
ti€p. Luu y thém la 2 nhém 16i AP234, AP745 c6 méi quan
hé rat khang khich vi chung thudéc cing 1 module chiic
nang.

= ¢on cac 16i thudc nhém AR218 co ti 1é tuong déi thdp nén
c6 thé duoc xem xét hay khong tuy thudc vao déi kiém thix
da tim hiéu va nam viing vé vung code gay 16i chua.

= Co6 thé bod qua viéc xem lai vung code chia cac 16i thudc
cac nhém con lai vi chung chiém ti trong qua nho.

Sé di xuat hién cac nhom 16i chia nhiéu 16i 1a vi :



thiét ké khong chinh xac véi chiic nang hoac thiét ké chua
day du.

viét code chua du.
debug code chua du.
dung chuén 1ap trinh khong t6t.

nguodi 1ap trinh chua thong thao va nam ving kha nang
cua ngdén ngi lap trinh.

nguodi 1ap trinh chua nam ving giai thuat phic tap duoc
dung dé giai quyét chiic nang.

Viéc xem lai viing code chira nhiéu 16i ciing t6n thoi gian (thi
du 3 tuan) va lam cho budc ké ti€p bi delay, tuy nhién cai loi thi 16n
hon nhiéu :

trong viéc xem lai viing code/bang thiét ké, ta co thé tim ra
duoc 1 s6 nguyén nhan goc gay ra dong thoi nhiéu 16i, chi
can stra va cap nhat cac nguyén nhan goéc nay thi rat
nhiéu 16i da duoc sua.

va khi kiém thu lai, s6 16i thuéc cac vung code lién quan sé
giam thiéu réat Ion. Thi du ta chi con phat hién 50 16i (so voi
1500 16i clia lan kiém thir trudc). cac 16i tim duoc nay co xu
huong khéng phai 1a 16i nang va cé thé duoc dua vao danh
sach 16i chua slra nén khéng can stra gap chung, cé thé
dé cho budc phat trién sau dé thuc hién.

Ta c6 thé Iap lai viéc phan tich nguyén nhan géc clta 1 du an
phan mém trong cac giai doan sau do, thi du tai giai doan cudi clia
phat trién phan mém, doi phat trién da stra duoc 1500 16i.



Defect tracking log

Root cause analysys of defects

Corrected during Final construction in progress

Sept 15— Nov 15

1500 total defects corrected during Final construction in progress

Defects | percent defects
Code earmarks |corrected per| corrected per
code earmark code earmark
AR218 30 2.0%
PY512 25 1.7%
BK459 15 1.0%
DP113 8 0.5%
AP234 5 0.3%
GL106 4 0.3%
All others 1413  less than 0.3%
Total 1500
Bay gio ta thay :

3 nhom 16i quan trong nhdt chi chiém ti 1& rat nho (4.7%),
diéu nay noéi 1én phan mém da kha 6n dinh.

cac nhom 16i quan trong cla budc trudc la AP234 va
GL106 van con trong danh sach, nhung véi ti 1é rdt nho.
DPiéu nay cho thay tinh hiéu qua cla viéc dung ma
earmark va viéc xem xét lai vung code tuong ung.

do cac nhom 16i quan trong nhat chi chiém ti 1& rat nho
nén viéc phan tich nguyén nhan géc & budc nay la khéng
co tac dung Ién nhu luc truée nira. Mac du vay, théng tin
earmark van hiu dung cho viéc quan ly danh séach 16i
chua stra (backlog).



Defect backlog
Root cause analysys of defects
Not corrected as of Dec 15

|
1 Total defect—severity 1 Included in analysis
24 Total defects—severity 2 Included in analysis
475 Total defects—severity 3 and 4 |Not included in analysis

500 Total defects not corrected as of Dec 15

Defects Percent defects
awaiting awaiting
correction per| correction per
code earmark| code earmark

Code earmark guesses

AR477 (includes severity 1) 13 52.0%
GL105 5 20.0%
PY632 3 12.0%
GL498 2 8.0%
GL551 1 4.0%
GL600 1 4.0%
Total 25

10.5 Dung mau vé phat hién 16i clia project truoc

Viéc tién doan s6 16i ma doi kiém thir sé phat hién duoc trong
du an hién hanh la rat quan trong, né giup ta dua ra ké hoach,
chuéan bi tai nguyén kiém th(r hiéu qua. Néu khong dua trén thong
tin nao, hién nay chua co phuong phap nao giup ta tién doan chinh
xac duoc.

Tuy nhién, c6 1 s6 phuong phap dua vao yéu té lich st sé giup
ta tién doan voi do chinh xac nam trong pham vi léch 10%.

Phuong phap tién doan dua vao yéu to lich st dac biét thich
hop cho cac céng ty phan mém lau doi, ho da phat trién thanh
cong nhiéu phan mém vai nhiéu kich cé khac nhau theo thoi gian.

Cang c6 nhiéu thong tin trong record miéu ta 16i trong project
trudc cang cho ta tién doan véi dé chinh xac cao hon. Chung ta
hay bat dau boi 2 thong tin co ban trong record 16i : ma 16i va ngay
phat hién.



Puong biéu dién 16i phat hién trong project 200KLOC, duoc
kiém th(r trong 24 tuan.
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Puong cong miéu ta viéc phat hién 16i cta project trudc cho
chung ta nhing thong tin chung cho hau hét cac project phan

mém :

= |Uc dau sé 16i phat hién duoc thuong rat nhiéu va 1én
nhanh t6i dinh & thoi diém khoang 1/3 thoi gian phat trién
phan mém (giai doan dau nay d6 6n dinh clia phan mém

con rat thap).

= sau do6 s6 16i duoc phat hién giam dan khi phan mém ngay
cang hoan chinh va 6n dinh.

= diém A miéu ta s6 16i duoc phat hién nhiéu nhéat (la 749

16i).

= diém B miéu ta tuan phat hién 16i nhiéu nhét (1a tuan 10).

= diém C miéu ta tuan két thuc viéc phat trién phan mém

(tuan 24)



= vung C dudi dudng cong (dién tich cla ving) miéu ta téng
s6 16i tim dugc trong du an phan mém (11,497).

C6 nhiéu nghién ctiu noi rang : néu ta tim duoc 16i cang nhiéu
va cang som thi 16i dugc phat hién bdi khach hang sau nay cang it.
Luu y rang chi phi stra 16i do khach hang phat hién duoc la rét Ion.

Nghién ctu nay con néi la néu ta ndi suy dudng biéu dién 16i
phat hién vé phia phai truc x dén khi ti€p xuc truc x thi ving néi
réng nay (vung D) sé sép xi bang s6 16i ma khach hang sé phat
hién duogc sau do.

Biéu db ndi rong duoc vé & slide ké cho ta thdy diém D tiép
xuc voi truc x & tuan 36, s6 16i & vung D la 487 16i.
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10.6 Si&r dung biéu dé phan loai cac nhém 16i

Né&u trong record thong tin vé 16i duoc phat hién trong project
trudc co thém field miéu ta mac doé tam trong cua 16i (1-4), ta cod
thé xay dung va st dung biéu dé phan loai cac nhom 16i nhu sau :

= Tung chu ky (tuan), tinh s6 luong 16i thudc timg muc
nang/nhe phat hién duoc (ta dung 4 muc).



= Xép tang s 16i thudc ting muc nang/nhe trong tuan va vé
thanh 1 cot cho tuan do.

Dua vao két qua cua biéu do ta rut ra duoc cac két luan :

= Cac 16i c6 muc dé cang ndng thuong xay ra va duoc phat
hién rat sém vi liic nay project chua c6 déd 6n dinh cao.

=  Mduc do 16i phat hién giam dan vé sau khi project ngay
cang 6n dinh hon.
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10.7 D6 tuong quan vé 16i do khach hang phat hién

Trong khoang thoi gian ttr IUc project trudc da hoan thanh dén
ltic project sau duoc phat trién, ta co6 thém nhiéu thong tin khac.
M6t trong cac thong tin quan trong la sé luong 16i va tinh chét 16i
duoc phat hién va phan hoi vé bo phan HelpDesk béi khach hang.

Ta dung do tuong quan vé 16i do khach hang phat hién nhu
sau :

= Tilé 16i tién doan/I6i duoc khach hang phat hién thuc té
= 487/70=6.9

Nho do tuong quan nay ma ta cé thé tién doan duoc sé luong
16i ma khach hang phat hién duoc khi st dung project phan mém
sép phat trién. Dua vao sé luong 16i nay ma ta qui hoach tuong doi
chinh xac s6 lugng va thoi luong lam viéc clia cac nhan vién trong



2 b6 phan ho tro (Support) va gitp d& (HelpDesk) ngudi dung =
du toan chinh xac chi phi sta 16i.

Bang theo doi cac 16i duoc phan anh bdi khach hang do bo
phan giup d& khach hang ghi nhan va bo phan phat trién phan loai
nhom 16i.

HelpDesk tracking log
Root cause analysys of defects

Corrected after prior project completed
before next project started

2 Total defect—severity 1 Included in analysis
13 Total defect—severity 2 | Included in analysis
55 Total defect—severity 3 & 4 | Not included in analysis

70 Total defects discovered by customers

Defects |Percent defects
Code earmarks corrected per| corrected per
ode earmarlk] code earmark

48.7%
20.0%
13.3%
6.7%
6.7%
6.7%

ARA477 (includes 2 Severity 1s)
GL431
DP268
AP365
BK663
PY315
Total 1

alff=|=]= N e |~

Bat dau project moi
Luc nay ta da co :
= 50 luong hang lénh va sé 16i cua project truéc (duoc thé
hién trong duong cong miéu ta so 16i phat hién duoc).
=  muc do tdm trong cua cac 16i va cach phan phéi ching
theo thoi gian (duoc thé hién trong biéu dé phan phéi muc
do 16i cua project trudc).
So sanh véi s6 lugng hang 1énh cua project dang phat trién, ta
c6 thé tinh s6 luong 16i cho project maoi nay, tir d6 ké hoach hoa
viéc kiém thix, chuan bi tai nguyén phu hop cho viéc kiém thir.



Trong timg chu ky kiém thi, ta tong két va vé sé luong 16i phat
hién truc tiép 1én duong biéu dién cla project trudc dé dé dang so
sanh va noi suy thoéng tin khi can.
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Do cac project c6 qui mo va tinh chat khac nhau, s6 luong 10i
phat hién trong tuan dau sé khac nhau.

Thi du Project hién hanh la A c6 sO |6i phat hién duoc nhiéu
hon project ci va t6c do phat hién 16i trong cac tuan dau cao hon
nhiéu so véi project cl. Day la xu thé ma ta mong mudn. Diéu nay
c6 thé dat ra cau hoi : tai sao ta kiém th(r hiéu qua hon truée ? Cau
tra 10i co thé la do ta dung nhiéu tools kiém thir tw déng hon trudc.

Thi du Project hién hanh 1a B co6 s6 16i phat hién duoc it hon
project cl va téc dd phat hién 16i cing cham hon so vai project ca.
Day la xu thé ma ta khéng mong mudn. Diéu nay co thé dat ra cau
hoi : tai sao ta kiém th&r kém hiéu qua hon trudc ? Cau tra 1oi co
thé la do ta bo di hay lam thiéu 1 s6 hoat dong ma project trudc da
lam. Sau khi xac dinh duoc nguyén nhan rd rang, ta sé khac phuc
dé viéc kiém th(r sé hiéu qua hon cho cac tuan con lai.

Khi project méi tiép tuc

Tiép tuc kiém soat va vé duong cong biéu dién 16i phat hién
cho t6i cot moc ké tiép trong qua trinh phat trién phan mém. T6i 1
lic nao do, thuong la khoang 1/3 thoi gian phat trién phan mém,



t6c do phat hién 16i (s6 16i phat hién/trén tuan) sé dat ngudng va
bat dau giam xudng.
DPiém ubn nay la diém neo quan trong nhat cho hau hét moi
hoat dong phan tich két qua vé 10i :
= Project A co diém ngudng & tuan 6 voi sé luong 1213 16i =
Project A duoc kiém th{r hiéu qua hon project ca.
=  Project B co diém nguéng & tuan 12 voi s6 luong 607 10i
— Project B duoc kiém th( kém hiéu qué hon project ci
va project A.
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Khi project méi két thuc
Tiép tuc kiém thr va vé két qua theo thoi gian. Méi lan vé 1
diém mai vao do thi, ta phan tich diém nay cé bat thuong gi khong
? Né&u co hay dat cau hoi tao sao va tir do cé bién phap khac phuc.
Khi project méi két thuc (gia st theo ké hoach la tuan 24 nhu

trong biéu do), ta ndi suy va ndi réng do thi sang phai cho dén khi
ti€p xuc truc x. Mot so tién doan va udc luong :

=  Project A chira 14 16i duoc tién doan la khach hang sé tim
duoc nén sé co 2 16i ma khach hang thuc su tim ra — chi



phi sta la 2*14000 = 28000$ (giam duoc 952000% so voi
project trudc).

= Project B chira 1377 16i duoc tién doan la khach hang sé
tim duoc nén sé co 196 16i ma khach hang thuc su tim ra
— chi phi sta la 196*14000 = 2744000$% (tang hon
1746000$ so véi project trudce).
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10.8 Puong cong Rayleight - Gunsight cho mau phat hién 16i

Lam sao biét duoc t6c do phat hién 16i trong cac project cong
nghiép cua cac hang lén hién nay ? Nho dé so sanh, danh gia
hoat dong kiém thir trong project ctia minh ?

Rat tiéc, ta khoé long cé duoc cac thong tin xac thuc nay vi cac
cong ty phan mém cé khuynh huéng ddu nhem, khong céng b6 (vi
né anh hudng lén dén hinh anh cong ty).

Hién nay ngudn cung cdp chu yéu la ung dung dudng cong
Rayleight. Bay la 1 cong thuc toan hoc cho phép ta tai tao duong
cong chuan dua vao diém nguéng (gunsight). Budng cong chuan
nay sai léch so véi gia tri that clia nhiéu du an phan mém trong 5
nam gan day dudi 10%.
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10.9 Cac thuéc do khac vé su theo doi 16i
Céc thudc do clia hoat déng phat trién phan mém :
= ma |6i phat trién duy nhét.
= ngay phat hién 16i phat trién.
= muc do trAm trong cua 16i phat trién.
= ngay sua |6i phat trién.
= ma earcode cuUa l6i phat trién.
Céc thudc do cua hoat dong HelpDesk :
= ma I6i khach hang duy nhét.
= ngay phat hién 16i khach hang.
= muc do trAm trong cua 16i khach hang.
= ngay sta I6i khach hang.
= ma earcode cUa I6i khach hang.

Thudc do khac : ODC (Orthogonal Defect Classifi cation) cua hang
IBM.



10.10 Két chuong

Chuong nay da gidi thiéu 1 s6 thuat ng duoc dung trong hoat
dong quan ly qua trinh kiém thir phan mém.

Chung ta cling da gidi thiéu 1 s6 ky thuat phé dung dé ho tro
viéc phat hién 16i nhu phat hién 16i méi dua vao 16i da phat hién
duoc, phat hién 16i mo6i dua vao backlog, phat hién 16i méi dua vao
chum 16i...

Chung ta cling da gi6i thiéu 1 sé ky thuat dé quan ly hoat dong
kiém th&r phan mém nhu dung duong cong phat hién 16i cla cac
project trudc, dung biéu dé phan loai cac nhom 16i clia cac project
trudce, dung duong cong Rayleight...



