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)
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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.



