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LOT CAM ON

Loi dau tién t6i xin giri 101 cam on chan thanh va sdu sic dén TS. Pang Puc
Hanh va PGS. TS. Truong Anh Hoang da dinh hudéng dé tai, lién tuc quan tam, tao
diéu kién thuan loi trong subt qua trinh nghién ctru va hoan thanh luan van nay.

T6i xin dugc gui 101 cam on dén cac thiy, c6 trong B mon Cong nghé phan
mém ciing nhu Khoa Cong nghé thong tin di mang lai cho toi nhitng kién thtc vo
cing quy gia va bo ich trong qué trinh theo hoc tai truong.

T6i ciing xin chan thanh cam on dén gia dinh 61, d3 tao diéu kién dé gitp do dé
t61 c6 thoi gian va nghi luc dé hoan thanh ludn vin nay.

Cudi cung, xin giri 101 cam on chan thanh nhét dén cac ban, cac anh chi trong
truong hoc va cong ty Fpt software da tao diéu kién giup dd toi trong qua trinh hoc tap
va thyc hién ludn van nay

Ha Noi, thang 05 nam 2016

Hoc vién: Nguyén Thi Tu



LOT CAM POAN

T61 xin cam doan ludn van nay 1a cong trinh nghién ctru cua ca nhan t61 dudi su
huéng dan cua thay TS. Ping Ptc Hanh, trung thuc va khong sao chép cua tac gia
khac. Trong toan bo ndi dung nghién ctru ctia luan van, cac van dé duoc trinh bay déu
1a nhitng tim hiéu va nghién ctru cta chinh ca nhén t6i hodc 1a dugc trich dan tir cac
ngudn tai liu cé ghi tham khao rd rang, hop phap. Néu c6 van dé gi t6i xin hoan toan
chiu trach nhiém.

Ngueoi viét cam doan

Nguyén Thi Tu
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MO PAU

Pit van dé, dinh hwéng nghién ciru:

Trong nhitng ndm gan day, chiing ta thiy ring nganh céng nghé phin mém phat
trién ngay cang vuot bac o nhiéu linh vuc. Pic biét tinh ung dung cao bt budc cho
phan mém phai c6 mot chat lwong nhat dinh. Viéc phat trién phan mém chi tap trung
vao khau thiét ké, 1ap trinh 1a chwa du. Chung ta can tap chung cao vao ca khau kiém
thir va dic biét hon d6 chinh 13 kiém thtr chirc ning (function). Nhung kiém thir nhu
thé nao dé c6 thé tiét kiém chi phi, toi vu nhat ngudn lyc ma van dam bao chét luong.

Mot giai phap hop 1y cho cac van dé dat ra ¢ trén d6 1a ap dung cac k¥ thuat
kiém thir t6i uu va cc cong cu kiém thtr ty dong cho cac phan mém. Trong thuc té d
¢ rat nhiéu cong cu kiém thir tu dong vi du nhu selenium IDE, QTP, nhung nhin
trung lai chung lai kha go bo va mang nhiéu nhuoc diém.

Luan van dugc thuc hién dya trén y tudng tir nhu cau thue té va kién thac duogc
hoc. Cung véi do 1a qua trinh 1am viéce tir d6 dua ra cach thyuc hién.

Luan van duogc chia thanh 3 chuong, néi dung dugc phan b6 nhu sau:

Chwong 1: Tong quan vé kiém thir phan mém.

Phan nay néu hé thdng co s& 1y thuyét vé kiém thir nhu khai niém co ban vé kiém thir,
quy trinh kiém thtr, cac mure kiém thtr, cac chién luge kiém thur va dic biét 1a cac k¥
thuat trong kiém thtr chirc ning.

Chuwong 2: K§ thuat kiém thir cip dir liéu( Pairwise testing).

Phéan nay s& giéi thiéu vé kiém thir cap dir liéu. Pay 1a mot k¥ thuat trong kiém thur
chic ndng. Trong do6 luan van s€ nghién ctru 2 k§ thuét chinh 1a méang truc giao(OA)
va thir tu tham s6( IPO). Ngoai ra phan nay sé& gidi thiéu vé cong cu sinh ra bd dit liu
kiém thtr theo phuong phap cip dit liéu 1a PICT.

Chuwong 3: Xdy dwng cong cu sinh ca kiém thir theo k§y thuat cip.

Phéan nay s& xdy dung mot cong cu cho phép sinh ca kiém thir dang selenium IDE va
két hop k¥ thuat cap dir lidu trong d6. N6 cho phép sinh mot luc nhiéu testcase.



Chuong 1: TONG QUAN VE KIEM THU PHAN MEM

1.1 Khai niém Kiém thir phin mém (Software Testing)

Kiém thir phan mém 1a qua trinh thyc thi mot chuong trinh hay 1a mot don vi
(Module) cta chuong trinh nhim danh gia chat luong cua san pham phan mém. Kiém
thir 1a mot khau méu chét va 1a bude phat trién cudi ciing dé dam bao chit lwrong phan
mém. Co thé néi don gian 13 kiém thir 1a kiém tra xem phan mém c6 chay dung thiét
ké (design ) va dic ta ctia nd hay khong.

Muc dich cua kiém thtr phdn mém la: tim 15i sai (bug), giai quyét bug va dua ra
nhirng danh gia, chimg nhan vé chat lugng phan mém

1.2 Mot s6 thuit ngir thwong dung trong kiém thir phan mém:

Bug: La mot khiém khuyét trong mot thanh phan hodc hé thong ma né cé thé
1am cho thanh phan hoic hé théng nay khong thuc hién ding chirc ning yéu cau cia
né, Co thé 1a 15i giao dién, 16i chirc ning, 161 nghiém vu. Vi du nhu thong béo sai hoic
dinh nghia dit li¢u khong ding, hodc 1a mot nghiém vu bi sai so voi yéu cau...

MGdi lién hé gitta bug, Defect, fault, Error, failure, incident

Error: Hiéu don gian 14 sai sot trong qua trinh viét code, mot 16i gi d6 khién cho
chuong trinh khong bién dich duoc. Error ¢6 thé do 18i hé théng, chuong trinh or thanh
phan nao d6 1am chuong trinh hoat dong khong dung.

Céc muc do cua bug: Cosmetic, Medium, Serious, Fatal

Testcase: Duogc dich ra trong tiéng viét 1a ca kiém thtr. La mot dang thirc mo ta
mot dir liéu dau vao, mot sd hanh dong (hanh vy) hoac su kién, va mot két qua mong
doi dé xac dinh chirc ning ciia mot tng dung phan mém hoat dong dung hay khong.
Mot testcase co thé co cac phén dac thu khac nhu ma testcase, tén testcase, muc ti€u
test, diéu kién test (conditon), cac yéu cau input data, cac budc thuc hién, va cac két
qua mong doi.

C6 thé nom la rang testcase 1a mot tinh hudng kiém tra, duogc thiét ké dé kiém
tra mot ddi twong c6 thoa min yéu cau dit ra hay khong

Vi du mét testcase dugc tao bang tay:

Kiém
Mong Ghi Két thir Ngay
TT | Diéu kién tién dé | Bwéc thyc hién mudn chid qua vién test
Email: 1. Open webpage: | 4. Login
Tunthcm@gmail.com | https://www.facebook.com/ success
tdn tai 2. Tai [Username] input value | facebook

"tunthcm@gmail.com]
3. Tai [password] input value:
Minhanh2929

4. Click button [Login]

Béang 1.1 Mau ca kiém thtr trong thuc té.



Vi du testcase automation véi cong cu la selenium ide:

Testcasel
open /
type id=email tunthcm@gmail.com

type id=pass minhanh2929
clickAndWaitid=u 0 w

Bang 1.2 Ca kiém thir tu dong selenium ide

@ Untitled (untitled suite) - Selenium IDE 20,1 * - X
Téptin(F) Chinhsia Actions Options Tro gidp
Base URL | https://www.facebook.com/ V]
5ast Slow PE p= ‘\r; @ * 0
Test Case Table Source
Untitled * =
<body> Ll
<table cellpadding="1" cellspacing="1" border="1">
<thead»
<trx<td rowspan="1" colspan="3">New Test</td»</try
</thead><tbody>
Lte»
<tdvopend/tdy
<tdy/?2stype=losanp; jlou=AfcENoQHaYTIqE14-vVNDR] TvvIU9e3qua-clnkiYoKalFGRAgzbERXS781AcsFyg0trlsz 2EFWI 6AXFrACEG] EpoRliiupg(UeddviisI0EcwReany; smuh=38426sanp; 1h=AcEcRlqs:
<tdx/tdy
</try
Lte»
! <tdytyped/tdy

<tdrid=email</tdy
<td>tunthemgmail. come/td>
</try
<trr
<tdytyped/tdy
<tdvid=pass¢/tdy
<tdyminhanh2929</cd>
</try
Lte»
<tdvclickAndfait</td>
<tdvid=u 0_m¢/td>
<tdx/tdy
</try

</thody></table>
</body>

</html>
| v

Runs: 0 < >

Failures 0

log Reference Ul-Element Rollup Infor Clear

| @ e s O B o 4 0 Anaal 7B E ne ;‘

Hinh 1.1 Ca kiém thtr ty dong selenium ide dang ma ngudn



Test Script: Pay 1a mot khai niém ma né lién quan dén cong cu kiém thir tu
dong. N6 1a mot nhém ma 1énh dang dic ta kich ban dung dé ty dong hoa mot trinh ty
kiém tra, gitip cho viéc kiém tra nhanh hon hodc cho nhimng trudng hop ma kiém tra
bang tay s& rat kho khin hodc khong kha thi. Cac Test Script ¢6 thé tao thu cong hoic
tao tu dong dung cong cu kiém tra ty dong.

OK/NG/NA/: La nhiing két qua cua testcase

Build va Release Version: Build va Release Version déu dugc dung dé chi

mot phién ban ctia phan mém. Tuy nhién, ¥ nghia va trudng hop st dung thi khac
nhau.
Build: Thuong dugc dung dé chi 1 version phdn mém trong qua trinh phat trién tai du
an. Cac ban build lién tiép nhau thuong c6 mot khac biét nhd. N6 co thé fix thém mot
bug, thay doi mot requite nho.
Release Version: Pugc dung dé chi mot ban build. Tuy nhién, ban build nay s& dugc
261 dén cho khach hang kiém thir chdp nhan. Nhirng thay d6i gitra cac Release Version
lién tiép nhau thudng 1a kha 16n. Phai ¢ nhiéu build dugc viét va kiém thir tai nhom
du an thi mo1 c6 mot Release Version

Fix bug: Giai quyét bug.



1.3 Quy trinh Kiém thir phin mém
Day 1a quy trinh kiém thir phdn mém duoc ap dung nhiéu & rat nhiéu cong ty
hién nay trong do6 co fpt software.

Bat dau

:

Lap k& hoach

!

Thiét k& tinh hudng

.

Chuan bi diF lidu

!

Thure hién kiém thir

Ghi nhan két qua Panh gia két qua

L )
:

Téng hop & bao cao

Két thiic

Hinh 1.2 Quy trinh kiém thir phan mém



Pau vao, dau ra cia quy trinh

Thir tw Pau vao Hoat déng Paura

1| Requiment cla khach hang | Lap k& hoach kiém | K hoach kiém th&r dwoc chap
Hop dong, don dat hang. thir thuan

2| Testplan d3 duwoc chap | Thiét k& tinh | Test Design, Test ViewPoint
thuat. hudng test ( Test | dugc chap thuin
Tai liéu yéu ciu cla san | design)
pham dugc base.

3| Test Plan, Test design, hodc | Chuan bj dit liéu Test Cases: Unit Test Case,

la Test Viewpoint

Integration Test Case, System Test

Case

- Test Script ( c6 thé khong)
- Test Data (c6 thé khong)
- Test Environment

Defect List, Test Test

evident

Thuwc hién  kiém
thlr, ghi nhan két

qua, danh gid két

4| Test cases, Test data da Report,
chudn bj va duogc chap
thuan

qua

5| According to project plan Téng hop va bao | Téng hop va bdo cdo sin sang.

cao

Bang 1.3 M6 ta quy trinh
Sau day chung ta s€ di mo ta cac budc quan trong trong quy trinh nay:

1.3.1 Lap ké hoach kiém thir ( Test plan)
a. Muc dich: Xac dinh nguén nhan lyc tham gia, lap lich biéu, pham vi kiém thir,
chién lugc kiém thir, quy trinh va cong cu st dung
b. Buéc thuc hién
% Xac dinh céc yéu cau ( requirement) cho viéc kiém thir gom:
- Nghién ctu requirements ciia khach hang, tiéu chi chap nhan, tai liéu dac ta,
tai lieu thiét ké ( design) va nhitng dang budc ciia khac hang ddi véi san pham.,
- Xac dinh xem la nhitng céi gi s& duoc kiém thu, hay chinh xéac 14 pham vi kiém
ther, vi du nhu kiém thir & giai doan nao, cac kiéu kiém thir, cac module phai
kiém thir.
- Xac dinh pham vi kiém thir ( Han ché cua cong viéc, effort, lich trinh cong
viéc, thoi gian kiém thtr hoi quy.
< Xem xét va thong nhat cac yéu cau cho viéc kiém thir
¢ Danh gia rui ro va mac d vu tién
- Danh gid rai ro ddi véi van d lién quan
- Xac dinh va thiét 1ap mtrc d6 wu tién cho cac cac chirc ning co ban dua trén
muc d6 nghiém trong caa van dé&, mong muén cua ngudi ding, mic do quan
trong/ tan xuat st dung dbi vai tiing chirc nang.



Xay dung chién luoc thur:

- Phuong phap kiém tht, giai doan kiém thir (UT, Pre-IT,IT, ST, AT)

- Tiéu chi chap thuan, va danh gia viéc kiém thu (Tiéu chi nay dwa trén
TestDesign/Test Viewpoit/Test case/ Test report)

- Xem xét cac truong hop dic biét, nhan luc va diéu kién co so vat chat dé thuc
hién test.

Xéc dinh ngudn nhan lyc va méi trudng bao gom:

- Con ngudi (s6 luong va ning lyc, kinh nghiém)

- Moi truong kiém thir(Bao gom phan cting va phan mém)

- Cong cu s dung( Tools)

- Tatcacac loai dit liéu kiém thur( test data)

Xac dinh lich trinh kiém thi

Du doan duoc effort test

Tao lich trinh kiém thir va nhitng mdc (milestones) quan trong.

Tao ké hoach kiém thu

Xem xét va théng nhat 1ap ké hoach kiém thu.

1.3.2 Thiét ké test ( Test design):
a. Muc dich Thiét ké cho viéc kiém thu.
b. Buéc thuc hién:

DS

L)

K/
0‘0

K/ /7
0‘0 0‘0

Nghién curu tai liéu dac ta, test plan

Xac dinh Pass/Fail cho TestDesign/TestViewPoint (s6 items, ti ¢
normal/abnormal/boundary case...)

Xéc dinh méi trudng cho mdi chic ning

Liét ké Test viewpoint/ Test suites cho mdi chirc ning dya trén tai liéu, business/
domain knowledge, Q&A...

Review TestDegign/Test viewpoint, danh gia do bao phu (coverage) cua test
design.

Approve TestDesign/ test Viewpoint

1.3.3 Chuan bi dir liéu(Implement test):
a. Muc dich: Chuén bi cho viéc test

b. Buéc thue hién

Tao ca kiém thur:

K/ K/
0’0 0’0

X3

%

R/
‘0

L)

X3

%

X3

%

R/
0‘0

Phan tich business process

Phan tich so dd use case, design, requirements, test plan

Xéc dinh test case: diéu kién test, kich ban test, két qua mong muén.
Xac dinh dit liéu kiém thur.

Xac dinh cau trac tha tuc kiém thu

Phan tich test case

Xac dinh thu tuc test



% CAu trdc thu tuc test: xac dinh mdi quan hé va trinh tu thuc hién cua thu tuc test,
diéu kién bat dau va két thic, méi quan hé cua thu tuc test va TC.
% Xéc dinh thu tuc test: Huéng dan cach thuc hién, gia tri dir liéu nhap vao, két qua
mong doi
% Tao test script cho viéc thuc hién TC/Test procedure bang céch:
- Tao
- Genra
- Thuc hién test script

%  Chuan bi data test gom new data va data cii

% Chuan bj méi trudng test bao gom co s& vat chat, thiét bi, cong cu va cac diéu
kién yéu cau khac.

< Review test script va kiém tra lai cac tool

%  Review mdi truong test, cac diéu kién tién dé va data test.

1.3.4 Thwc hién kiém thi¥, ghi nhian két qua va danh gia két qua test

a.Muc dich:Thyc thi kiém thar va danh gia két qua kiém tha

b. Buéc thue hién

% Tiép nhan san pham test tai liéu, software package..

Setup moi truong va cai dat chuong trinh test

Thuc hién test dua trén TestDesign hoic test script, ghi lai cac di liéu thuc té lién

quan dén moi trudng, data test, hoat dong test va két qua.

< Thuc hién phan tich nguyén nhan khi két qua test khac véi expect. Phéi hop voi
cac team khac dé diéu tra bug nhu: 13y log, danh dau phan thay doi dé thay doi
design hodc moi truong test.

% Theo dbi viéc khac phuc I5i

D)

/7 /7
0‘0 0‘0

1.3.5 Tong hop va bao cao:

a. Muc dich: Tém tat lai test result va danh gid hoat dong test

b. Buéc thue hién

% Tong hop cac trudong hop (ca kiém thir) 16i, xac dinh mong mudn trong ting
truong hop.

Tao test report

Review test report

% Maintain document.

Xéc dinh so b hé thong (sau khi tich hop) c¢6 thoa min yéu cau dit ra hay khong.

/7 /7
0‘0 0‘0

%

1.4 Cac mirc kiém thir phin mém

Kiém thir phan mém khong hoat dong mot cach gd bé ma dugc thuc hién mot
cach linh hoat . Diéu d6 phu thudc vao phan mém dé phét trién theo md hinh nao va
giai doan phat trién trong dy an phan mém. [3]



Céc b6 phan don lé >
Cac nhom bd phan >
Toan bo hé théng >

Toan bo hé thdng nhin tir
khach hang

Hinh 1.3: 4 murc d6 kiém thir phan mém co ban

1.4.1 Ki€m tra mirc dorn vi (Unit Test)

Unit test 1a cong doan thuc thi test sém nhét trong chu trinh kiém thir phan
mém. Béi tuong cua unit test 1a nhitng don vi ¢6 kich thudc nho. Hoat dong trong mot
chu trinh don gian. D61 khi n6 cling chi 1a mdt ham, hodc mot churc nang.

Dic diém cua unit test: D& t6 chirc, kiém tra, ghi nhan va phan tich két qua. Néu
phat hién 15i thi dé dang phat hién nguyén nhan, va dé sira chira.

C6 mot nguyén 1y 1a thoi gian t6n trong viée unit test s& duoc dén bu bang viée
tich kiém rat nhiéu thoi gian va chi phi cho viéc kiém tra va stra 161 & cac mirc kiém tra
sau do.

Unit Test thuong do 1ap trinh vién thyc hién. Cong doan nay can duoc thuc hién
cang sém cang tot trong giai doan viét code va xuyén sudt chu ky phat trién phan
mém. Va tat ca cac don vi, cac nhanh déu phai duoc thuc hi¢n unit test.

K¥ thuat dugc dac biét hay dung voi unit test la CFG va DFG. Va tool dugc su
dung nhiéu nhat cho unit test 1 junit va nunit.

1.4.2 Kiém tra tich hop (Integration Test)

Kiém tra tich hop cac thanh phin cta mot ing dung va kiém tra nhu mot tng
dung da hoan thanh. Trong khi Unit Test kiém tra cic thanh phan don vi riéng 1¢ thi
Integration Test két hop chung lai v6i nhau va kiém tra su giao tiép giita chung.

Integration Test cd hai muyc ti€u chinh

e Phét hién 15i giao tiép xay ra giira cac don vi Unit.

e Tich hop cac don vi Unit don 1é thanh cac hé théng nho (subsystem) va cudi
cung 1a nguyén hé théng hoan chinh (system) chuan bi cho kiém tra & mac hé théng
(System Test).

Mot chién luwoc cAn quan tAm trong Integration Test 13 nén tich hop dan timg
Unit. Mot Unit tai mot thoi diém dugc tich hop vao mot nhom cac Unit khac da tich
hop trudce d6 va da hoan tat cac dot Integration Test trudc d6. Luc nay ta chi can kiém



tra giao tiép ciia Unit mai thém vao véi hé thdng cac Unit da tich hop trude do, diéu
nay 1am cho s6 lugng kiém tra s& giam di rat nhiéu, sai sot s& giam dang ké.

C6 bdn loai quan trong nhat can thyc hién kiém tra trong Integration Test:

e Kiém tra ciu tric (Structure Test): Nhim dam bao thanh phan ciu trac bén
trong cia mot chuong trinh chay dung.

e Kiém tra chtic niang (Functional Test):Kiém tra chirc ning ctia chuong trinih
theo yéu cau k¥ thuét.

e Kiém tra hiéu ning (Performance Test):Kiém tra sy van hanh cta hé thong.

e Kiém tra kha ning chiu tai (Stress Test): Kiém tra cic gi6i han cta hé thong.

1.4.3 Ki€m tra mirc hé thong (System Test)

System Test 1a kiém tra toan bd hé théng sau khi tich hop c6 théa méin yéu cau
dit ra hay khong. System Test bat dau khi tat ca cac bo phan ciia phan mém d3 dugc
tich hop thanh cong. Thong thudng loai kiém tra nay tn rat nhiéu cong strc va thoi
gian. O mtrc d6 hé thong ngudi kiém tra ciing tim kiém cac 16i nhung trong tam la
danh gia vé hoat dong, thao tac, sy tin cdy va cac yéu cau khac lién quan dén chat
luong cua toan hé thng.

Piém khac nhau then chét giita Integration Test va System Test 1a System Test
chu trong cac hanh vi va 13i trén toan hé théng con Integration Test chi trong su giao
tiép gitrta cac don thé hodc ddi tuong khi ching lam viéc cung nhau. Thong thuong ta
phai thuc hién Unit Test va Integration Test dé dam bao moi Unit va sy tuong tac giita
chiung hoat dong chinh xac trude khi thuc hién System Test.

Poi hoi nhiéu cong strc, thoi gian va tinh chinh xac, khach quan nén System
Test thuong dugc thuc hién bédi mot nhém kiém tra vién hoan toan doc 1ap voi nhom
phat trién dy an.

Bén than System Test lai gdm nhiéu loai kiém tra khac nhau, pho bién nhat
gom:

e Kiém tra chirc nang(Functional Test): bao dam cac hanh vi cta hé thong thoa
min dung yéu cau thiét ké.

e Kiém tra kha ning van hanh (Performance Test): bao dam t6i wu viéc phan
b tai nguyén hé thong (vi du bé nhé) nham dat cac chi tiéu nhu thoi gian xu 1y hay
dap Gmg yéu cau truy van...

e Kiém tra kha ning chiu tai (Stress Test hay Load Test): bao dam hé thong
van hanh dung dudi ap lyc cao (vi du nhidu ngudi truy xuat cing luc ). Stress Test tap
trung vao cac trang thai to1 han, cac “diém chét”, cic tinh huéng bat thuong....

e Kiém tra ciu hinh (Configuration Test)

e Kiém tra kha nang bao mat (Security Test): bdo dam tinh toan ven, bdo mat
cua dir liéu va cua hé théng.



e Kiém tra kha ning phuc hdi (Recovery Test): 4o dam hé thong c6 kha ning
khoi phuc trang thai on dinh trudc d6 trong tinh huéng mat tai nguyén hoic dir lidu,
dic biét quan trong d6i voi cac hé thdng giao dich nhu ngan hang tric tuyén.

Céc kiém tra trén rit quan trong bao dam hé théng du kha ning lam viéc trong
méi trudng thuc. Nhung khong nhat thiét phai thyc hién tat ca cac loai kiém tra trén.
Tuy yéu ciu va dic trung cia ting hé thong, tiy kha ning va thoi gian cho phép cia
du 4n ma ap dung nhitng loai kiém tra nao.

1.4.4 Kiém thir chap nhin (Acceptance Test)

Acceptance Test thuong c6 ¥ nghia 1a ngudi dung cudi kiém thir chwong trinh
xem san pham phan mém c6 dap ng day du nhimng chic ning ma ho can hoic ¢o
dung voi quy trinh cong viéc ma ho van lam hay khong? Tinh dé str dung, chirc ning,
kha ning chiu tai, .... Pay 1a mtc quyét dinh xem san phim da thyc sy hoan thién dé
chuyén t6i ngudi sir dung. Chinh 1a budc kiém thir sau giai doan realease.

Gan lién voi giai doan Acceptance Test thuong 1a mot tai liéu di kém, phd bién
nhu huéng dan cai dit, st dung, ma nguén.....Tét ca phai duogc cap nhat va kiém tra
chat ché.

1.4. 5 Kiém tra héi quy (Regression Test)

Kiém thtr hoi quy 1a kiém tra lai phan mém sau khi c6 mot sy thay doi xay ra,
dé dam bao phién ban phin mém méi thue hién tét cac chirc ning nhu phién ban cii va
su thay d6i khong gay ra 16i mdi trén nhiing chirc nang von da lam viéc tot. Regression
Test c6 thé thuc hién tai moi mirc kiém thir khéc.

1.5 Mot s6 chién lwoc kiém thir

1.5.1 Kiém thir hop trang (White-box Testing)
Kiém thir hop tréng 1a chién luoc kiém thir dua vao cac céu truc, thuat toan bén
trong ctia chwong trinh. Térc 13 dya vao ma ngudn.

Ky thuat nay thuong dung tai muc kiém tht don vi. Va do Develop thuc hi¢n.
Gifip t6i wu hoa ma ngudn.

Kiém thtr hop trang c6 3 k¥ thuat co ban 1a ra soat ( review code) va cac k¥
thuat kiém thir dong 1a CFG va DFG.

K§¥ thuat ra soat: Cac k¥ thuat ra soat c¢6 thé chia ra lam cac budc sau:

« Ra soat khong chinh thire (informal review): thuc hién bang cach doc cac tai
lidu lién quan va dua ra cac ghi cha, chua can phai phét hién 15i.

* Phan bién chéo (peer review): viéc ra soat dugc thuc hién boi ddi ngii 1ap trinh
du 4n phan mém, moi ngudi cing tham gia thao luan dé dua ra théng nhat chung vé
van dé k§y thuat cho phu hop véi du 4n. Ca doi s& cing nhau ra soat ma ngudn, tim 13
va dua ra cach giai quyét.

« Thong qua (walkthrough): ngudi viét cac ma ngudn, tai lidu dic ta, thiét ké, ..
s€ giai thich tung budc trude toan doéi du an nham dat duoc sy hiéu rd, déng thuan, sau



d6 nhan cac phan hoi gop ¥ cua thanh vién trong do6i dy 4n va dua ra thay d6i hop 1y.
Thanh tra (inspection): cac thanh vién quan trong trong doi du an s€ tham gia hop, mot
danh sach cac van dé can ra soat s& duoc lap va dua ra dé phat hién 13i va sita chita.
Thanh tra khac théng qua ¢ chd nguoi trinh bay ma ngudn, tai lidu dic ta, thiét ké
khong phai 13 ngudi truc tiép viét ma 13 mot nguoi khac, didu nay khién ngudi trinh
bay phai that sy hiéu vé nhitng gi s& giai thich. Vai tro ctia mot s6 thanh vién tham ra
thuc hién k¥ thuat ra soat [6, tr.56-57]:

* Chu tich: nguoi dong vai tro chu tri cudc hop.

« Tc gia: nguodi viét ma ngudn, tai lidu dic ta, thiét ké dong thoi thuc hién cac
thay d6i duoc dé xuit.

« Nguoi trinh bay: ngudi trinh bay cac tai liéu can ra soat, c6 thé 1a tac gia néu &
budc thong qua.

* Ra soat vién: nguoi thuc hién viéc nghién ctru tai liéu, ma nguén va dua ra cac
cau hoi va dé xuit thay d6i.

« Thu ky: ngudi ghi chép lai cac van dé duge phat hién trong cudc hop. * Quan
sat vién: nhitng ngudi chua c6 kinh nghiém vé ra soat, tham gia cudc hop dé hoc kinh
nghi¢m
CFG:

Y tudng ctia kiém thir dong diéu khién chinh 1a viéc xdy dung mot d6 thi dong
diéu khién va thiét ké cac ca kiém thir dya trén cac duong di cta do thi do.

Do thi dong diéu khién 1a dd thi c6 cac dinh twong tng voi cac cau 1énh hay
nhom cac cau 1énh va cac canh 1a cac dong diéu khién giita cac cau 1énh hay nhém céc
cau lénh.

Vi du minh hoa
DFG:

1.5.2 Kiém thir hop den (Black-box Testing)

K¥ thuat kiém thir hop den xem chuong trinh nhu 1a mdt hop den. Pugc thuc
hién bang cach cho chay chuong trinh va quan sat dé tim ra nhitng hanh vi, nhiing hoat
dong mong mudn va khong mong muén.

Céc phuong phap kiém thir hop den tap trung nhiéu nhit vao cac yéu cau chirc
nang cta phan mém. Ngoai ra con co thé co cic yéu cau khac nhu kha ning chiu tai,
load test.

Vé dic diém kiém thtr chire nang cua chuong trinh, luan van dua ra riéng mot
phan trong phan 1.6 dudi day.

1.5.3 Kiém thir hép xam (Gray box testing)

Kiém thtr hop xam doi hoi phai c6 s truy cap toi cau tric di lidu va giai thuat
bén trong cho nhitng muc dich thiét ké cac ca kiém thir, nhung 13 kiém thir & mirc
nguoi st dung hay muc hop den. Viéc thao tac to1 dir ligu dau vao va dinh dang dir
lidu dau ra 1a khong rd rang, gibng nhu mot chiée “hop xam”..



1.6 Kiém thir chirc niang.

Kiém thtr chirc ning 1a mot tp hop cac k¥ thuat giup cho viéc kiém thir chtrc ning
nang ctia hé théng phan mém. Xem hé théng phan mém c6 hoat dong dung véi nhiing
yéu cau

1.6.1 Cac Kiéu dir liéu ( type of variables)

Ching ta s& xem xet mot s6 kiéu dir liéu phd bién nhu numeric, arrays,
substructures, and strings
Numeric Mién cta bién sb duge dinh nghia theo 2 céach sau:

Thir 1: Mot tap cac gia tri roi rac ( discrete ). Vi du 13 bién mode = {23,79}

Tha 2: Mot doan, vai gia tri lién tuc. Trong contigous segment dugc dac trung
béi gia tri nhod nhét va gia tri 16n nhat
Arrays:

Kiéu dir liéu ¢ cac phan tir co kiéu dii liéu gidng nhau. MJi phan tir riéng 1&
duogc truy xuat bang cach chi s( indices) .

- Mot mang co thé c6 mot hodc nhiéu chiéu. A[1][j] 1a mot phén tor & dong 1, cot
j ctia mang hai chiéu. Thudng dugc st dung & cac vong lip for, while..

- Nhitng phan tir riéng 1é dugc xem xét nhu 13 bién sb. Tt ca cac gia tri can
dugc xuat hién trong kiém thir trong quan sat hanh vi cia chuong trinh tong khi xu 1y
cac gia tri dic bi¢t.

- Mot phan cta mot mang c¢6 thé duoc lam sang to mot cach chung nhu 13 mot
cAu triic con riéng biét véi nhitng nhitng thudc tinh tng dung phu thudc dic ta.
Substructures: Loai dit liéu co6 nhiéu phén tr dir liéu,.. moi phﬁn ttr co thé co nhirng
kiéu dit liéu khac nhau..

Strings:Kiéu dit liéu chudi

1.6.2 Khai niém kiém thir chirc ning:

Theo Howden, mét chirc nang dugc xac dinh la mdt tap cua cap (X, Yj), trong
d6 xi 1a mot vector ctia bién nhap, va yi 1a mot vector ciia bién xuat. Trong kiém thur
chtrc nang, mot chuong tinh P dugc xem nhu 1a mdt chirc ndng khi truyén vector nhap
Xi vao mot vector xuat Y, gia st Y; =p(X;)

Viduyl: Cho Y, =sqrt(xy). ks

O day p 1a 1a chirc nang tinh cin bac 2, cin bac 2 ( Y1) cta sé nguyén khong
am(Xy),két qua duoc gan cho ( Y1)

Vi du 2: Cho y = sort(x). Chuong trinh P trong vi du nay la su thuc hién cia
mot thuat toan sép xép, day 1a mot thu tuc sép xép dugc mot mang y, tr mot vecstor
dau vao x = {AN}. O diy A 13 mot mang va N 1a sd phén tir cta trong A.

Mot chire ning gdm 3 phan tir chinh 1a ddu vao, dau ra va thanh phan bién d6i
thong tin ciia dau vao cho dau ra.

Tém lai Chling ta c6 thé tom tit mot s6 diém chinh trong kiém thu chic nang nhu sau:



- Indentify: nhan dang bién dau vao va diu ra ctia chwong trinh va mién dir liéu
cua chung

- Tinh toan: két qua mong muén cho mdi su lua chon gia tri dau vao.

- Xac dinh gia tri dau vao, cai 12 nguyén nhin cho chuong trinh dé dua ra duoc
su lya chon outputs .

Tao ra dit liéu kiém thtr bang viéc phan tich mién dau vao ( input domains) va
mién dau ra.

1.6.3 Phan 16p twong dwong (Equivalence class partioning )

Mot mién dau vao (input domain) c6 thé qua 16n dé tat ca cac phan tir ¢6 thé
duogc st dung khi kiém thir. Tuy nhién mién nay c6 thé dugc phan chia thanh nhing
mién con hitu han dé lya chon kiém tra. Mdi mién con nay dugc goi 13 1 16p tuwong
duong EC va dong vai trd nhu [ mot tai nguyén chira it nhit mot gia tri dé kiém tra.

Pay 1a phuong phap dién hinh dé giam bt tong sd lugng testcase, dé han ché
tdp cua cac testcase cod thé kiém tra duoc, ma van co thé cover duge s luong 16n
requirements.

EC 1a mét tap hop (nhdm) ciia cac dau vao duge xir 1y tuong tu nhu nhau, hanh
vi tuong tu va ciing c6 két qua mong mudn ( expected result). N6 thuong dai dién cho
mot diéu kién (condition) hodc 1a mot ( Vi tir) predicate.

Nguyén tic phan ving tuong duong cho mot sb truong hop

[1]. Mot diéu kién dau vao (input conditon)chi rd 1a mot day [a,b]:

Xac dinh 1 16p twong duong hop 1&(valid) cho a<=x<=b;

Va 2 16p twong duong khong hop 1€(invalid) 1a x<a va X>b;

[2]. Mot diéu kién dau vao (input conditon) xac dinh 13 tap cia cac gia tri.

Tao Ec cho mbi phﬁn tur cta tap. Va moét EC cho mot member invalid.

[3]. Mot input condition x4c dinh cho mdi gid tri riéng 1&.

Néu hé thong c6 mdi valid input khac nhau, thi tao ra mot Ec cho mdi valid
input.

Vi du. néu input tir mdt menu, thi tao ra mot EC cho mdi menu item.

[4]. M6t input condition x4c dinh sb ctia nhiéu gia tri valid( say N):

Tao ra 1 EC cho corect number, va 2 EC invalid 1a gia tri 0 va gid tri 1én hon 100.
Néu mot chuong trinh nhan 100 sb tu nhién dé sip xép, thi tao ra 3 16p twong duong 1a
EC valid nhap 100 sd.

EC invalid: 14 khong nhép s6 nao, va nhap 16n hon 100 s6.

[5] Mot conditon input xac dinh 1a mot gia tri “ must-be”: ky tu dau tién cua
password phai 1a mot ky s6. Thi chung sta s& yéu cau tao ra 2 EC.

Mot la gia tri ding| ky tu dau tién cta password phai 1a ky tu s6. mot gia tri saij
ky tu dau tién khong 12 mot sb.

[6] Phan chia Ec, néu nhirg phan tir trong phan ving di duogc chia cua Ec duoc
xir Iy mot cach khac nhau thi chia cit EC d6 thanh cac Ec nho hon.

Vi du xac dinh EC:



Khi da xac dinh Ec tuong duong, -2 s€ xac dinh duoc cac ca kiém thir theo
cac budc sau:
Budc 1: Gan mét sé duy nhat cho mdi 16p twong duong.
Budce 2: Dbi véi mdi Ec valid, chua cover boi 1 testcase, viét testcase mai cover
cang nhiéu EC cang t6t.
Budce 3: D6i v6i mdi Ec invalid chua cover bai 1 testcase, viét 1 testcase mébi
cover mot va chi mot Ec do.
Vi du: Xem xét phan mém tinh toan thué dua theo AGI(Adjusted Gross Income):
If AGI is between $1 and $29,500, the tax due is 22% of AGI.
If AGI is between $29,501 and $58,500, the tax due is 27% of AGI.
If AGI is between $58,501 and $100 billion, the tax due is 36% of AGI
EC1 valid AGI =[$1; $29,500] ->TC=20000%
EC2 invalid: AGI <$1;--> TC=-10000%
EC3 valid: AGI =[$29,501; $58,500]> TC= 30000%
EC4 valid AGI [$58,501;$100 billion] > TC= 60000%
ECS5 invalid AGI>$100 billion > TC= 150bilion$

1.6.4 Phan tich gia tri bién( Boundary value analysis)

Diéu kién bién cho mdi 16p twong duong duge phan tich dé tao ra testcase.

Diéu kién bién 13 tinh trang truc tiép & phia trén, dudi cua cac lop twong duong
dau vao va dau ra. Viéc phan tich gia tri bién khac véi phan hoach twong duong.

Mot sb quy tic:

[1].Néu diéu kién dau vao xac dinh 13 mot khoang gid tri giita a va b, thi bién s&
la a, b va cac gia tri sat trén va dudi cua a va b.

[2]. Néu mot diéu kién dau vao xac dinh mot sb gia tri, cac testcase s€¢ dugc tao
dé kiém thu gia tri cuc dai, cuc tiéu, cac gia tri sat trén, sat dudi gia tri cuc dai, cuc
tiéu.

[3]. Ap dung ca ddi véi diéu kién dau ra.

[4]. Néu cdu trac dir liéu chuong trinh bén trong quy dinh cac bién, thi tao TC
tur cac bién cta no.

1.6.5 Bang quyét dinh ( Decision tables)

La mot k¥ thuat don gian nhung manh dé mo ta mot hé thong phuc tap. Kiém
tra dugc sy phdi hop giita cac dicu kién dau vao.

Bang quyét dinh bao gdbm mot tap cac conditions(causes), effects( result) duoc
sdp xép vao mot column bén trai cua bang, theo form.



Rules or Combinations

Conditions Values Ky K> K5 Hy R K R Ry
| Y, N.— Y Y Y Y N N M N
() Y, N.— Y Y M | Y Y N
[ Y, N.— Y Y | Y M
Effects

£ | 2 1

£ 2 | 2 |

E; 2 | 3 | |

Checksum b 1 1 1 1 1 1 1 1

O column thtr hai, bén canh cac condition, ching ta c6 mot sb gia tri co thé ¢c6
ctia n6 1aYes(Y), No(N) va gach ngang--. O bén phai cia ¢t values, ching ta c6 mot
tdp cua cac rules. Modi su to hop cua 3 condition cd ton tai mot sb rule tu tap
{R1,R2,R3,R..R8}

Trong mdi mot rules, cac gia tri cua condition cé thé 1a yes, no, hodc la gach
ngang va bao gdom mot sb danh sach effects lién quan{E1,E2,E3}. Cho mdi effect
thich hop, mot s6 thu tu dic biét trong do effect co thé mang ra ngoai néu nhu mot tap
cac diéu kién dugc trong d6 dugc thoa man.

N6 ton tai mot s6 nguyén tic(rules) cho mdi sy két hop cia cac condition.

Mdi quy tic s& bao gdm mot cu tra 1oi Y(yes), N(no),-- (don’t care) va bao
gém mot tap cac anh hudng lien quan.

Thay vi d6, mdi mot rule trong bang quyét dinh duoc thé hién thanh mot
testcase.

Céc budc dé trién khai testcase trong viéc ap dung k¥ thuat bang quyét dinh:

Budc 1: Xac dinh cac condition va cac effects cho mdi don vi riéng biét.

Mot condition la mdt trang thai dau vao riéng bi¢t hay la mot EC cta (input
condition) . Mot effect 1a mot trang thai dau ra. Xac dinh mdi quan hé logical giita
nhitng condition va effect.

Budc 2: Liét ké tat ca cac condition va effects vao trong form cia bang quyét
dinh. Viét xudng nhiing gia tri cho cac condition c6 thé mang. Pit condition quan
trong nhét & trén, va condition mang nhiéu gié tri & cudi cung.

Budc 3: Tinh toan s luong c6 thé két hgp. N6 bang véi s lwong cia céac gia
tri khac biét 1am ting thém ngudn luc cia sd luong cac conditions.

Néu tat ca condition chi don gian 12 Y va N thi ta s& co 2"mber of condition.

Néu 1 condition ¢6 3 gid tri va 3 condition con lai ¢ 2 gia tri thi ta s€ co 3tx
2° =24,

Budc 4: Hay dién vao cic columns voi tat ca sy két hop c6 thé mdi columns
tuong tng véi mot su két hop cua cac value. Mdi mdt row(condition) lam nhu sau:



1. Xac dinh 16 nhiing yéu t6 1ap lai(RF): Chia s6 con lai cia két hop bang s6
clia cac gid tri ¢ thé cho mdi condition do.

2. Viét s6 1an RF gi4 tri dau tién, roi s6 lan RF tiép... cho dén khi row khong
tréng.

Tiép dén cac dong sau, ... dén row 1.

Budc 5: Giam sy két hop (rules). Tim kiém sy phdi hop khong khac biét va
thay bang --, vi tri ddu gach ngang va ndi column noi ma nhing column gidng hét
nhau. Trong khi 1am diéu nay, hiy dam bao ring moi anh huéng 13 nhu nhau.

Budc 6: Kiém tra covered cua diéu kién dau vao su két hop cac rules. Cho mdi
mot column tinh sy két hop ma no6 dai dién. Mt dau gach ngang dai dién cho nhiéu su
két hop cua nhiéu dién kién. Lam ting 1én nhiéu 1an cho mdi ddu gach ngang xudng
mot column. Thém vao tong s6 va so sanh v6i bude 3. N6 ¢ thé gidng nhau.

Budc 7: Thém nhimng effects vao column ciia bang quyét dinh. Poc nhiing
column bang mdi column va xac dinh anh hudéng. néu nhiéu hon mot effect c6 thé xay
ra su két hop duy nhat, sau do chi dinh mdt s6 thtr tu cac effect. Do d6 x4c dinh thi tu
ma nhimng tac dong can dugc thuc hién. Kiém tra sy thong nhat ciia bang quyét dinh.

Budc 8: The columns in the decision table are transformed into test cases.

Decision table — based testing is effective under certain conditions as follows:

* The requirements are easily mapped to a decision table.

* The resulting decision table should not be too large. One can break down

a large decision table into multiple smaller tables.

* Each column in a decision table is independent of the other columns.

Nhiing column trong bang quyét dinh s& dugce chuyén doi thanh nhirng testcase.
Bang quyét dinh dugc dua vao dé kiém thir mang lai hiéu qua trong nhiing diéu kién
nhét dinh nhu sau:

Requirements duoc dé dang anh xa( mapped) ti bang quyét dinh.

Két qua bang quyét dinh khong phai qua 16n: nguoi ta ¢ thé pha mot bang
thanh nhiéu bang nho hon.

M3di cot trong bang quyét dinh khong phu thudc vao cac column khac.

Vi du ap dung:

Xem xét thu tyc tra luong. Consultants working hon 40h mot tuan dugc tra
luong theo ty 1& s6 gio 1am viée ciia ho cho 40h dau tién va gap 2 1an ty 18 s6 gio lam
viéc cho nhitng gid thiép theo. Consultants working 1am viéc it hon 40 h mdi tudn,
duogc tra lwong cho gid ho di lam ¢ muc ty 16 sb gio ciia ho va dua ra bao cdo ving
mit. nhan vién lau dai lam viéc it hon 40h mot tudn duoc tra theo mitc luong cua ho
va dua ra bao cao Véng mit. nhan vién 1au nam 1am viéc hon 40h mdi tuan duoc tra
luong theo murc luong cua ho.

Ching ta cdn mo ta thu tuc tra luong trén st dung k¥ thuat bang quyét dinh dé
tao ra testcase.

Budc 1: Xac dinh cac condition va effects:



C1: lao dong thuong xuyén:

C2: lam viéc <40h

C3: lam viéc =40h

C4: Lam viéc >40h.

El: Tréa luong.

E2: Pua ra bao cao ving mait.
E3: Tra luong theo gio

E4: Tra luong gap 2 1an theo gio.
Budc 2: Tao ra bang quyét dinh

Rules or Combinations

Conditions  Values 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
C Y, N Y Y Y Y Y Y Y Y N N N N N N N N
C> Y, N Y Y Y Y NNNNYY Y Y N N N N
C3 Y, N Y Y NNY Y NNY Y N N Y Y N N
C, Y, N Y N Y N Y N Y NY N Y N Y N Y N
Effects
E,
E
E4
E4

Budc 3: Tong sb cua su két hop 1a 16: 2*

Budc 4: Xac dinh RF( repeating factors)

RF cuarowl: 16/2 =8§;

RF cua row2: 8/2 =4;

RF ctuarowl: 4/2 =2;

RF cuarowl: 2/2 =1;

Vi vay dong dau tién s& duogc dién voi 8 Y, 8 N.

Dong thr 2 s& duoc dién 1a 4Y 4N.

Dong thir 3 s& dién 1a 2Y,2N

Dong thir 4 s& dién 1a 1Y,IN ..

Budc 5: Giam céc rules.

Néu 1a lao dong c6 dinh va lam viéc nho hon 40h thi C3 va C4 khong can quan
tam.

Thay vi viy, ta s€ gidm rule 1,2,3,4 thanh cac rules don ma khong anh hudng
dén effects.

Néu 1a lao dong cb dinh va lam viéc < 40h 1a N, thi C3 va C4 khong phai 1a
van d¢, thay vi do rules 5,6,7,8 co thé giam bt thanh rule don — Khong chil y téi.

Néu C1 1a N va C2 1a Y thi C3 va C4 khong quan trong. Thay vi do,
9,10,11,12 s€ dugc gidm thanh rule don ma khong anh hudéng dén effect.



Néu C1va C21aN, nhung C3 13 Y thi rule 13,14 c6 thé dugc giam thanh rule

don.
Rules 15 va 16 thi van vay.
Sau khi giam ta c6 bang sau:

Rules or Combinations

Conditions Values 1 2 3 4 5 6
Ci Y, N Y Y N N N N
C> Y, N Y N Y N N N
C; Y, N — — — Y N N
Cs Y, N — — — — Y N
Effects
Ly
E>
Ey
Ey
Checksum cho columns 1,2,3,4,5, 6 1a 4,4,2,1,1. Téng cua checksum la 16,
gidng véi gia tri duge tinh & budc 3.
Conditions Values 1 2 3 4 5 6
C, Y, N Y Y N N N N
C, Y, N Y N Y N N N
Cs Y, N — — — Y N N
Cs Y, N — — — — Y N
Effects
E,
E, 1 1
E 2 2
E4 1 1 1
Ey 2
Checksum 16 4 4 4 2 1 1

Buéc 7: trong budc nay, nhiing effect duge thém vao cho mdi column(rule).

Column dau tién, néu C1 va C2 dugc thda man, thi nhan vién phai dugc tra luong va

co bao cao Véng mat dua ra. ; thay vi d6 E1 va E2 dugc danh ddu. nhula 1 va 2 caa

bang quyét dinh.

Vi du 4p dung trong thyc té: Chirc nang #002 tai cphone.

1.6.6 Kiém thir ngau nhién( Random testing)

Trong k¥ thuat nay, dau vao duge lua chon mét cach ngau nhién tu tap mién

dau vao cta hé thong.
Budce 1: Xac dinh input domain.

Budc 2: Bau vao dugc lua chon mdt cach doc 1ap tr mién.



Budc 3: Kiém thir hé thong duoc thuc hién trén cac nhitng dau vao. Cac inputs
tao thanh mot tap céc kiém thir ngﬁu nhién.

Budc 4: Két qua cua ramdon testing s& dugc so sanh véi dic ta ciia hé thong.
Kiém thir s& that bai néu nhu dau vao bt ky dan dén két qua khong chinh xac, ngugc
lai thanh cong.

1.6.7 Poan 16i (Error guesing)

Error guessing — dodn 16i. Pua ra mot chuwong trinh va thyc hién phong doan ca
bang truc gidc va kinh nghiém, cac loai 16i c6 thé va sau d6 viét cac testcase dé dua
ra cac 16i do.

Error guessing 1a mot quy trinh c6 tinh tryc gidc cao va khong thé dy doan
trude.

Y tuéng co ban 1a liét ké mot danh sach cac 16i c6 thé hay cac trudng hop dé
xay ra 18i va sau d6 viét cac ca kiém thtr dua trén danh sach d6. Mot y twong khac dé
xac dinh céc ca kiém thir ¢6 lién d6i véi cac gid dinh ma lap trinh vién co thé da thuc
hién khi doc dac ta (trc 1a, nhitng thir b1 bo sot khoi dic ta, hodc 1a do tinh co, hodc 1a
vi nguoi viét c6 cam giac nhitng dic ta d6 1a rd rang). Noi cach khéac, ban liét ké
nhing trudng hop dic biét d6 ma co thé di bi bo sot khi chuong trinh dugc thiét ké.

1.6.8 Category partition (CPM)

Day 1a phuong phap kiém thir chtrc ning cd dién.

1. Phan ving mién dau vao cua don vi chic ning dé kiém thir thanh 16p
tuong duong.

2. Lua chon dir liéu tir EC ctia phan vung, phuong phap CPM dua trén dac
ta k¥ thuat ctia hé théng. Cong viéc chinh cua nguoi thiét ké kiém thtr 13 phat trién
categories ( hang muc). Mdi category dugc phan thanh cac EC cua nhiing dau vao
duoc goi la su luya chon.

Su lua chon trong mdi category phai tach roi nhau, va cung véi cac lua chon
khac trong category phai cover dugc cac input domain.

Céc budc cua phuong phap CPM:

Budc 1: phan tich ddc ta. Phuong phap nay bit dau bang viéc phan tich ( phan
nhd) cac dic ta chirc ning thanh cac don vi chic ning nhd. Méi mot don vi chirc ning
dugc nhan dang nhu sau:

- Nhitng tham s ctia don vi chtic ning.

- Dic trung ctia mdi tham sd, d6 13, mdi phan tir dac chung d6 anh hudng
dén thuc thi cua don vi.

- Mot d6i tuong trong moi trudng, cai trang thai ctia né c6 thé anh hudng
dén céc thao tac cta don vi chirc nang.

- Pic chung ciia mdi d6i twong moi trudng.

Nhiéu tham s6 ..

Budc 2: Nhan dang categories:



Mot categorie 1a cai dugc phan loai cua thude tinh chinh cua tham sb hay la mdt
diéu kién moi truong.



Chwong 2: KIEM THU CAP DU’ LIEU

2.1 Tong quan

Pairwise testing 13 k¥ thuat kiém thtr thudc pham vi ciia kiém thir chirc ning.
Muc dich cta né 1a tao ra bd dit liéu kiém thtr c6 kich thuéc nho nhung cé thé cover
dugc nhiéu 161 nhét c6 thé. K thuat nay duoc biét dén gan 20 nim nay, nhung nd chi
phd bién va gia ting trong vong 5 nim nay va hién nay da tré thanh mot ky thuét
khong thé thiéu trong kiém thir phan mém.

Nhiéu k¥ thuat nhu 14 BVA va EP da néi trong chuong 1, gitp cho viéc chuyén
d6i sd luong 16n cua bién vao trong mot tdp nho nhidu. Va qua nhiéu nim mot sb
chién lugce két hop di duoc dua ra dé gidp nhan vién kiém thir chon liwa dugc tip con
cta to input ddu vao nhu random testing, each-choice and base choice va cudi cing
chién luoc t-wise testing, voi pairwise testing da tré thanh manh nhat trong sé nay.

Trong chuong nay t6i s& tim hiéu vé kiém thir cip dit liu vai 2 k¥ thuat co ban
la mang tryc giao va IPO. Chepter 9 [1]

Ngoai ra toi s& trinh bay vé& bo cong cu sinh ra bo dit liéu kiém thir theo ky thuat
pairwise do la PICT[4]

2.2 Vector Kiém thir (Test vector.)

Test vector dugc goi la test data, 1a mot thé hién cua dau vao cho chuong trinh.
N6 1a mot dang cua nhitng gia tri cta tat ca bién dau vao( it is a certain configuration
of the value of all the input variables).

Gia tri ciia nhiing bién riéng biét di chon trong cac phuong phap kiém thu
chtrc ning khac phai dugc phdi hop dé tao ra vector kiém thar. Néu chuong trinh c6 n
bién dau vao, mdi bién s& c6 k gia tri twong ung thi co ki ko ks . kp..knco thé
phéi hop dé tao ra dit liéu kiém thir.

2.3 Kiém thir cap dir liéu ( Parirwise testing)

Pau tién chung ta hiy xem xét khai niém kiém thir két hop tat ca “all-
combination testing” hay c6 thé goi theo mot cum tir khac 1a allwise. N6 duoc hiéu
don gian 1a kiém thtr tat ca cac két hop c6 thé co cla cac gia tri cia mot tp cac bién.
Chung ta xét n bién dau vao 1a :

V ={Vy V2 V3 _Vn1Vn}

Véi mdi bién dau vao ta chon k gia tri quan tdm. Vay theo nhu “ all
combination testing “ ta phai xem xét k" vectors kiém thtr. Nhu vay thi sd lugng test
case s& rat 16n. Khi ma sb lugng bién 16n va gia tri nhiéu.

Thay vi nhu vay ching ta c6 thé xem xét va ap dung kiém thir cap dir liéu ( pairwise
testing). Pairwise duoc hiéu 1a tat ca cac két hop d6i mot (cip ) c6 thé co cua céc gia
tri cua tap bién dau vao. Mdi cap gia tri do s€ duoc xuét hién it nhat mot 1an trong mot
truong hop kiém thir. N6 1a mot trudng hop dic biét cia “ all combination testing”.
N6 thuong dugc goi la “all-pair/two-way testing”



Vidu: Ta xét 3 bién X,Y,Z 1 3 bién dau vao cua hé théng S.
X = {true,false}

Y ={0;5}
Z={Q;R} o 7
Theo " all combination testing ”, tong sO truong hop kiém thir 1a = 2x2x2=8 vector
kiém thir
Testcase ID Input X Input y Input z
TC1 True 0 Q
TC2 True 0 R
TC3 True 5 Q
TC4 True 5 R
TC5 False 0 Q
TC6 False 0 R
TC7 False 5 Q
TC8 False 5 R
Nhung vé6i pairwise testing ta s& chi cd 4 vector:
Testcase ID Input X Input y Input z
TC1 True 0 Q
TC2 True 5 R
TC3 False 0 Q
TC4 False 5 R

Tich kiém cac truong hop kiém thir nhu vay, nhung liéu chung c6 hiéu qua trong viéc
cover 16i khong.

Kiém thtr duoc tat ca cac két hop c6 thé co cua gia tri cia tdp cac bién duong
nhién sé& t6t hon. Hiéu qua dugc dua ra theo thong ké dugc dua ra tai [5] thi pairwise
c6 thé phat hién ra duoc 70% cac 16i. Con four way testing thi c6 thé phat hién ra
100% cac 16i. Va duong nhién thi all combination ciing cover dugc 100% céc 16i.

Sau day chung ta s€ di nghién ctru mot s6 phuong phap k¥ thuat dé phdi hop bo dir
liéu kiém thur.
2.3.1 Mang trwc giao ( Orthogonal array ( Lrun(Leverfactors)))

Phuong phap dugc nghién ctiru boi nha thong k& CR.Raoo va sau nim 1940
Genichi Tagumi 13 ngudi dau tién st dung ¥ tudng mang truc giao trong nhiing thiét
ké thi nghiém vé quan 1y chat lugng toan dién( total quality management). Vi viy ma
phuong phap nay dugc biét dén 1a phuong phap Tagumi, di dugc sir dung trong nhing
k¥ thuat thiét ké thir nghiém trong linh vuc san xuét va cung cap mét cach cé hiéu qua,
hé théng dé ti wu hoa thiét ké dam bao hiéu xuat, chat lugng va chi phi.



Phuong phap duoc st dung thanh cong tai nhat va my, véi muc tiéu la thiét ké
c6 do tin cdy cao, chat luong san pham cao vdi chi phi thip trong nganh coéng nghiép
dién tir 6 t6 va ti€u dung.

Mandl 1 nguoi dau tién st dung khai niém ciia mang truc giao trong viéc thiét
ké cac testcase cla pairwise.

Uu diém ciia phwong phap

- Pam béo su két hop cua tat ca cac bién duoc lua chon.

- Tao ra mdt bo testcase hi€u qua va nga"m gon

- Tao ra mdt tap céc testcase co su phan bd ( déng déu )cua tat ca cac su két hop
trong k¥ thuat pairwise.

- Pon gian dé tao ra va it13i so véi duge tao bang tay( phuong phap khéc).
Nhuoc diém cua phuong phép.

- Khéng phai cai gi cling c¢6 thé st dung.

- Khong phai tat ca déu c6 thé ap dung k¥ thuat ndy. Vi du nhu k¥ thuat nay chi
ap dung ddi véi cac bién rdi rac.

Cac budc cia phwong phap mang truc giao:
Bude 1: Xac dinh sb 16n nhét( max) cua bién doc lap cua hé théng. So nay s€ dugc
gan lam factors . 1 input variables = s& la 1 factor.
Buéc 2: Xac dinh s6 16n nhat gia tri ciia mdi bién dau vao. S6 nay dugc gan 1a Levels
cua mang truc giao.
Budére 3: Tim mang truc giao phtt hgp véi s6 run nho nhat.
Ta c6 Lun(XY) trong d6 x: Levers, y Factors;( L,,(Lever
Trong bang nay ta s¢€ co:

factors))

Runs: Sb luong cia rows trong mang, cling chinh 1a s test cases duoc tao ra
b1 phuong phép OA nay.

Factors: S6 Cot cia mang truc giao.

Levers: S6 16n nhat cua values, duoc mang béi mot bat ky mot factor don nao
do.
Budée 4: Anh xa mdi bién vao 1 factors va mdi gi tri vao 1 levers trén bang
Budc 5: Check for any “left-over” levers in the aray that have not been mapped.
Choose arbitrary valid value..
Buéc 6: Chuyén d6i run thanh testcase.
Sau day la bang gitp cho viéc lya chon mang truc giao phu hop:



Maximum Number of

Maximum Columns at These Levels
Orthogonal Number of Number of
Array Runs Factors 2 3 4
Ly 4 :
Ly b 7 7
Ly 9 4 — 4
Lz 12 11 11
Lis 16 15 15
Lig 16 5 — — 3
Lig 18 3 1 7
Lss 25 6 — — —
Ly 27 13 — 13
L3 32 31 31
L%, 32 10 1 — 9
L3 36 23 11 12
L 36 16 3 13
Lso 50 12 1 — —
Lsy 54 26 1 25
L 64 63 63
L, 64 21 — — 21
Ly | 40 — 40

Hinh 2.1 Bang lya chon méang truc giao tily theo s6 lugng lever va factors.

Mot so vi du ve chi tiet cia mang truc giao:

La(2°)
Factors
Runs 1 2 3
1 1 | 1
2 | 2 2
3 2 | 2
4 2 2 |

Hinh 2.2 Mang truc giao L4(2°)

Lo (3%



Factors

Runs 1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

Hinh 2.3 Mang truc giao L (3%).

Mot s6 miu bang khac cé thé tham khio tai 2 website sau day:
http://www.york.ac.uk/depts/maths/tables/orthogonal.htm
http://www.freequality.org/documents/tools/Tagarray files/tamatrix.htm

Vi du: Hay xem xét mot trang web, dugc xem trén mot so trinh duyét va véi mot vai
plugin va mdt s6 h¢ diéu hanh, thong qua mét s6 két noi khac nhau nhu sau:

Browser Netscape, IE, FF

Plug in Real player, media player
Os Window, linux,macintosh.
Connection Lan,PPP, Isps

Budc 1: C6 4 bién doc lap, 1a Browser, Plug-in, Os,Connecter ---Factor =4;
Budc 2: Mbi bién mang 2 or 3 gia tri, maxvalue = 3,>lever=3;
Budc 3: Chon méng truc giao phit hop 13 Lg(3%)

Factors
Runs 1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2



http://www.york.ac.uk/depts/maths/tables/orthogonal.htm
http://www.freequality.org/documents/tools/Tagarray_files/tamatrix.htm

7 3 3 2
8 3 1 3
9 3 3 2 1

Buéc 4: Anh xa céc bién vao cac factors, cac gia tri vao cdac levers;
Theo thtr tu: Browser =1; plug-in =2; connection =3; Va tuong tng

Netscape =1; IE=2, FF=3

Real player=1, media player =2

Window=1, linux=2,macintosh=3

Lan=1,PPP=2, Isps=3

Ta s€ dugc mang truc giao sau day.

Factors
Run Browsers Phug-in oS Connection
1 Netscape Realplayer Window Lan
2 Netscape 2 Linux PPP
3 Netscape Mediaplayer Macintosh Isdn
4 IE Realplayer Linux Isdn
5 IE 2 Macintosh Lan
6 IE Mediaplayer Window PPP
7 FF Realplayer Macintosh PPP
8 FF 2 Window Isdn
9 FF Mediaplayer Linux Lan

Bude 5: Yéu td Phug-in ¢6 3 mirc, nhung chi ¢6 2 gia tri cho bién dugc dnh
xa, 1. Chung ta phai cung cap mot gia tri trong 6, viéc lya chon gia tri tiy y nhung
phai coverage. Bit ddu & phia trén cua cot phug-in va vong thong qua cac gia tri c6 thé
khi dién vao left-over. Ching ta c6 bang sau:

Factors
Runs Browsers Phug-in OS Connection
1 Netscape Realplayer Window Lan
2 Netscape Readplayer Linux PPP
3 Netscape Mediaplayer Macintosh Isdn
4 IE Readplayer Linux Isdn
5 IE Mediaplayer Macintosh Lan
6 IE Mediaplayer Window PPP
7 FF Readplayer Macintosh PPP




8 FF Readplayer Window Isdn
9 FF Mediaplayer Linux Lan
Budc 6: Tao ra 9 testcase tir moi run.

+ MObi browsers s& kiém duoc kiém tra & tat ca cac Plug-in, tit ca 6 va
Connection.

+ Mbi plug-in s& duoc kiém tra voi tat ca moi trinh duyént va moi OS va
connection

+ MGdi os s& duoc kiém tra véi tit ca browser, plug-in, va connection

+ M&i connection s& dugc kiém tra voi tat ca browser, plugin, Os

2.3.2 Thit tw tham s6 (In parameter order )
Tai va Lei da dua ra mot thuat toan dugce goi 1a IPO, dé tao ra céc testsuite cho
pairwise testing ctia cac bién dau vao.
Thuét toan:
Input: Tham sb P1.P2,Ps...Pi,. PnVO11=1,23.n;
va D(pi) ={V1V2,V3,Va,...Vg}
Out put: Mot bo test suite T thoa man coverage pairwise
Tém tét thuan toan:
Strategy In-Parameter-Order
begin
/* for the first two parameters p, and p, */
T:={(vq, v,) | v; and v, are values of p, and p,, respectively}
if n=2 then stop:
/* for the remaining parameters */
for parameter p,,i= 3,4, ..,ndo
begin
/* horizontal growth */
for each test (vy, v,, .., v ;) in T do
replace it with (v, v,, .., v, , v.), where v. is a value of p,
/* vertical growth */
while T does not cover all pairs between p;, and
each of p, p,, ..., p.y do
add a new test for p;, p,, .., p;To T;
end
end
Hinh 2.4 Thuat toan IPO.



Algorithm IPO_H(T, p;)
// T is a test set. But T is also treated as a list with elements in arbitrary order.

{ assume that the domain of p; contains values v, v, ..., and vg;
m = { pairs between values of p; and values of py,pa,..., and p;— };
if (|71 <q)

{ for 1 < j < |T|, extend the jth test in T by adding value v; and
remove from 7 pairs covered by the extended test:

}

else

{ for 1 < j < g, extend the jth test in 7 by adding value »; and
remove from 7 pairs covered by the extended test:
for ¢ < j <|T|, extend the jth test in 7 by adding one value of p;
such that the resulting test covers the most number of pairs in 7, and
remove from 7 pairs covered by the extended test;

Hinh 2.5 Thuét toan Horizontal growth

Algorithm IPO_V(T, )
{ let 7' be an empty set:
for each pair in 7
{ assume that the pair contains value w of pg, 1 < k < ¢, and value u of p;;
if (7" contains a test with “—~" as the value of p; and u as the value of p;)
modify this test by replacing the “—" with w:
else
add a new test to 7' that has w as the value of pg, u as the value of p;,
and “=" as the value of every other parameter;

5
=TUT",
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Hinh 2.6 Thuét toan vertical

Cic buwéc cu thé cia thuit toan:
Buée 1: Vi 2 tham sé ddu vao p; VA p, tao ra test suite
T={(v{,vp)|viva Vv, theo thtr tu 1a nhitng gia tri ciia cia p; va p,}
Budre 2: Néu i =2, ngung. Con khong véii=3,4,,, n s€ 1ap lai bude 3 va bude 4
Buéc 3: Cho D(pi) ={V1V2,V3,Va,...Vq}
Tao cip 7;={cap giita cac gia tri clia p; va tat ca cAc gi4 tri clia p1,P2, Ps...Pi1}
Néu |T| <=q thi
Xét j chay tir 1>|T|( 1<=j<=|T|), mé rong kiém thir tha j trong T bang cach
thém vao gia tri vj va di chuyén tir z; cip d6i da phi boi kiém thir 43 mo rong.



Con néu khéng (|T|>q )

- Xét véi j €[1;q], md rong phan tir thir j trong T bang cach thém thém vao gia
tri vj varemove tr z; c@p da dugc cover boi kiém thtr mo rong nay.

- Con véi j e (q; |T|) mé rong kiém thir thir j trong T bang cach thém vao mot
gia tri(vj) cua p; gia su rang két qua kiém thir covers duoc hau hét sé luong cua cip
trong i, varemove tir 7; cip da duoc cover boi phan tir mé rong.

Budc 4:

Hay gan cho T°=® ( tap rong) va | 7| >0;

Véi mbi cip trong z; cip chira gid tri w ctia p, 1<k<i, va nhitng gia tri u clia
pi y hédy lam:

- Néu T’ chira mét kiém tra v&i — nhu 1a gi tri ctia P, va u nhu la gia tri cta p;),
thay d6i kiém thir nay va thay thé - bang w

- Con néu khong

+ Thém vao mdt kiém thtr méi trong T’, cai c6 w nhu 1a gia tri cua px, U nhu la
gia tri cua P; va —nhu la gia tri ctia tat ca cac tham sd khac.

-T=T UT’.

Minh hoa thuat toan IPO:

Ap dung v6i hé thong S véi 3 bién dau vao o trén 1a x,y,z va

D(x) = {True,False}

D(y) = {0:5}

D(z) = {Q:R}

Budc 1: Tao ra mot testsuite gdm 4 testcase twong tng cho 2 tham sb dau tién 14 x va

y.
(True, 0)
T (True, 95)

(False, 0)
L(Fa]se, 5)

Buéc 2: C6 3 bién (p) 1a x,y,z nén i = 3>2, tiép tuc thuc hién budc 3 va 4 véi i bang 3.
Buéc 3 Véi bién thit 3 1a z, 6 D(z) = {P,Q,R}” [D(pi) ={ViVa,Va,Vy, ... vg}] ” vy q(z) =
3 tao tap m 3 ={ cap gilra gia tri cua z va x,y};

True, 0), (True, R) w

Ta co:
(True, P), | (
(False, P), (False, Q), (False, R)
s
TLopn 00, OB
h, P 60, GAR J
VaD(p)={P.Q.R} 2 q=3; T =4; T>q;
Xét v6i j=[1;T], mé rong kiém thir thit j trong T bang cach thém gia tri v; (v;) la
lan luot 1a cac gia tri cua psla z (P,Q,R) ta dugc 3 cdp (True;0;P); (True;5;Q);
(False;0;R) va T sé 1a 4 cd@p tuong Gng sau day:



(True, 0, P)
7 (True, 5, Q)

(False, 0, R)

(False, 5, )

Remove tor nhitng cap da duoc phu béi 3 cip trén do la
True;P};{True;Q}(False;R);(0;P);(0;Q);(0;R) tur tap 73 di:

(True, R)
T — (False, P), (False, Q)
T 0, 0)
(5, P), (5. R)

Vi q<j<=T, tlrc 1a v6i j = 4; mé rong kiém thir j trong T bang cach thém mot
gia tri cla p;, gia st rang két qua kiém thir covers hau hét s6 truong hop( nhiéu nhat co
thé) cua cap trong m; va remove tir m; cip da duoc phil boi phan tir mé rong;

O day ching ta dang mudn xét thém gia tri nao trong 3 gia tri P,Q,R trong z vio cip
(False;5;...;)cua T

Vén dé 1a lua chon gia tri nao trong 3 cai la P;Q;R; Hay xét cai nao c6 thé cover dugc
nhiéu nhét trong tap ms;

Néu ching ta chon P; tuong Ung s€ co Ty(False;5;P) s€ cover duogc 2 cdp tu n3;(
false;p) va (5;p);

Néu chiing ta chon Q; Tuong tng 1a Tu(False;5; Q) s& cover dugc 1 cip tir n3 1a
(False;Q) .

Néu ching ta chon R; Tuong tng 1a T4(False;5; R) s€ cover dugc 1 cap tur n3 1a (5;R)
Vay ching ta s€ chon gia tri P Tuong tng 1a T4(False;5; P) va s€ cover dugc 2 cap tur
n3 1a ;( false;p) va (5;p);

Sau khi remove 2 cap da phu trong Tta s& c6 3 cubi cung 13

(True, 0, P) (True, R)
T — |7 (True, 5, Q) —‘ B |7 (False, Q) —‘
= | (False, 0, R) B=1 0,0
L (False, 5, P) J L (5, R) J

Budc 4:

T’=d ( tap rong) va | 7| =4> 0;

- V&i cap dau tién trong 7, ( True,R), voi gia tri True cta x, va gia tri R cta z,

Thuat toan sé tao ra T’={(True,--,R),

Thay thé -- bang gié tri 0, or 5. Ta s& ¢6 twong Gmg 1a (True,0,R) or (True,5,R)

- Vi cadp 2 (False, —,Q) ta s€ c6 (False, 0,Q) or (False, 5,Q)

- Vi cap thir 3 ta s& c6 (0, Q) vy s& thay bang (--,0, Q) va sé& thay thé gia tri bang
(True, 0, Q) or (False, 0, Q)

- Véi cap tht 4: ( 5,R) s& thay bang ( --,5,R) va s& thay bang (True, 5,R) or (False,

5,R)



Vay T cudi cung sé& c6 cac cip nhu sau:

(True,0,R) or (True,5,R) da bao ham cip cudi cing.

(False, 0,Q) or (False, 5,Q) c6 thé bao ham dugc

(True, 0, Q) or (False, 0, Q)

(True, 5,R) or (False, 5R)

Vay cudi cung ta s& chon duogc 2 cip (True,5,R); (False, 0,Q)
Hop TvaT taora

(True, 0, P)
(True, 35, Q)
T (False, 0, R)
| (False, 5, P)
(False, 0, Q)

i (True, 5, R) i

2.4 Cong cu PICT.( Pairwise Independent Combinatorial Testing)

Trén day chung ta da tim hiéu vé k¥ thuat pairwise, v6i 2 k¥ thuat chinh 1a OA
va IPO. Chiing ta hoan toan c6 thé chay bang tay véi 2 k¥ thuat nay dé sinh ra bo dir
liéu kiém thar. Va tai phan nay toi s& gidi thiéu mot cong cu cho phép sinh ra bo dir
lidu kiém thir phat trién theo ¥ tudng cta pairwise. D6 1a PICT.

2.4.1 Nguyén tic thiét két cna PICT:

PICT duoc thiét ké dua trén 3 nguyén tic trong tam la:
Nguyén tic 1: Téc dd cua viéc generation test.( speed of test generation)
Nguyén tic 2: D& st dung
Nguyén tic 3: M& rdng cta cac cong cu cdt 161 khac.

2.4.2 File dau vao caa PICT:
Pau vao cho PICT 1a mot tap tin don gian. Tap tin ndy co it nhat 1 thanh phan

va nhiéu nhat 3 thanh phan nhu sau:

parameter definitions

[sub-model definitions]

[constraint definitions]

Tap tin ludn duoc dinh nghia theo thir tw & trén va khong duoc trung lip. Viét chd
thich bang ky tu # & ddu dong. N6 ¢6 thanh phan mé rong 1a .txt
Vi dul vé ndi dung file dau vao cua PICT:

TYPE: Primary (10), Logical, Single, Span, Stripe, Mirror, RAID-5




SIZE: 10, 100, 500, 1000, 5000, 10000, 40000

FORMAT: quick, slow

FSYSTEM: FAT, FAT32, NTFS (10)

CLUSTER: 512, 1024, 2048, 4096, 8192, 16384, 32768, 65536
COMPRESSION: on, off

Vidu 2:

# This is a sample model for different dates
#Negative Testing
Hour: ~0, 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, ~13, ~14, ~15, ~16, ~17, ~18, ~19, ~20,

~21,~22,~23

AMPM: ~AM, ~PM, 24HR

#the numbers in parenthesis symbolise weight

#Weights can force PICT to prefer certain values

#Weights are positive integers

#One takes precedence over two

#Weights may not always be honoured because PICT must handle two contradictory

requirements

#Cover all combinations with the least number of test cases
# Choosing values according to their weights
Day: Monday(2), Tuesday(1), Wednesay(16), Thursday, Friday, Saturday, Sunday

Month: January, February, March, April, May, June, July, August, September,

October, November, December

a. Cach viét phan: [parameter definitions]
MJdi tham sb va gia tri dugc viét trén mot dong, va cac gia tri dugc phan cach

bang dau phay [,]

<ParamName>: <Valuel>, <Value2>, <Value3>, ...

Dau [:] ngan cach giita bién va gia tri.
b. Céch viét phan: [sub-model definitions]
Cho phép ban gép mot sd tham sd vao nhom . Piéu nay hiru ich néu sy két hop

cua cac tham s6 can dugc ki€m tra k¥ ludng hon or 1a n6é can dugc tach ra khoi cac

thong sb khac trong mé hinh.

{<ParamNamel>, <ParamName2>, <ParamName3>, ... } @ <Order>

Mot vi du hitu ich khi tham s6 phan ctmg va phan mém dugc két hop v6i nhau.

Binh thudng g, mdi test case s& c6 thé tao ra mot cau hinh phan cing riéng. Dit tat ca

cac tham so phan cung vao sup model s€ sinh ra it cac cau hinh phan cung khéc nhau

va c¢6 kha ndng lam gidm céc chi phi test.



PLATFORM: x86, ia64, amd64

CPUS:  Single, Dual, Quad

RAM:  128MB, 1GB, 4GB, 64GB
HDD:  SCSI, IDE

Os: NT4, Win2K, WinXP, Win2K3
IE: 4.0,5.0,5.5,6.0

APP: SQLServer, Exchange, Office

{ PLATFORM, CPUS, RAM,HDD } @ 3

{OS,IE}@2

c. Cach viét phan: [Constraint definitions]
Constraint gdom c6 2 loai 13 conditional (IF-THEN-ELSE) and unconditional.
Conditional Constraints:

Mbi lién hé giita tham s6 va gia tri 1a mot phan nguyén tir cia mot predicate.

Cac mdi quan h¢ sau day dugc sit dung nhu la: =<>, >, <=<,<=, va like. Like trong

do c6 *(khdp toan bg) va ?(mot ky tu)

[Size] < 10000

[Compression] = "OFF"

[File system] like "FAT*"

Toan tr In dugc st dung dé xac dinh mot tap cac gia tri ma théa man quan hé
xac dinh nao do.

IF [Cluster size] in {512, 1024, 2048} THEN [Compression] = "Off";

IF [File system] in {"FAT", "FAT32"} THEN [Compression] =
"Off";

IF, Then, ELSE c¢6 thé chita nhiéu term duoc joined bdi cac toan tr OR, AND,

NOT. Diu ( dugc st dung dé datlai do wu tién.
IF [File system] <> "NTFS" OR
([File system] = "NTFS" AND [Cluster size] > 4096 )
THEN [Compression] = "Off";
IF NOT ( [File system] = "NTFS" OR

([File system] = "NTFS™ AND NOT [Cluster size] <= 4096 ))
THEN [Compression] = "Off";

Parameters c6 thé dugc so sanh v&i tham so khac, nhu 1a vi du



#

# Machine 1

#

0OS_1: Win2000, WinXP

SKU _1: Professional, Server, Datacenter, WinPowered
LANG 1: EN, DE

#

# Machine 2

#

0S _2: Win2000, WinXP

SKU_2: Professional, Server, Datecenter
LANG_2: EN, DE

IF [LANG_1] = [LANG_2]
THEN [OS_1] <> [0S_2] AND [SKU_1] <> [SKU_2];

Unconditional Constraints (Invariants)
Xac dinh gidi han hop 1¢ cua mot mién

2.4.3 Cach thirc sinh test case cua PICT.

Qua trinh xtr 1y trong PICT duoc thé hién qua hai giai doan chinh: preparation
va generation.

Trong giai doan 1, PICT sé& tinh toan tat ca cac thong tin can thiét cho giai
doan sau. Diéu nay bao gom thiét lap tap P cua tat ca cic tham so twong tac dé cover.
Mdi mot su két hop cua gia tri co thé c6 cua cap dir li¢u cua tap bién dau vao dugc
cover duoc phan 4nh trong ciu triic twong tac (in a parameter-interaction structure.)

Vi dy, c6 3 tham sé A, B va C. A, B ¢6 2 gia tri. Va ¢ ¢6 3 gid tri. Va pairwise
s& tao ra 3 cdu truc twong tac tham sd ( parameter-interaction structures) 1a AB, AC va
BC. Mdi cdu tric s& c6 mot so slots, mdi slots trong tng voi két hop gia tri 6 thé co.
4 Slots cho AB, 6 slot cho AC va BC.

AB AC BEC

o0 00 00

A: 0, 1 01 01 o
E: 0, 1 translates to 10 02 02
c: 0,1, 2 11 10 10
11 11

12 12

M3i slot ¢6 thé duge danh dau 1a uncovered, covered or 1a excluded(loai trr).
Tat ca céc slot uncovered trong tit ca cac tham s tuong tac tao thanh tip cua su két



hop dugc covered. Néu bat ky rang budc duoc dinh nghia trong mot mé hinh chung
dugc chuyén d6i thanh tdp exclusions tdp ma gia tri két hop & d6 phai khong duoc
xudt hién trong output cudi cung. Slot tré thanh covered khi thuit toan sinh ra céc test
case thoa min sy két hop riéng( dic biét). Thuit toan két thuc khi khong c6 mot slots
nao khong duogc cover.

Trong giai doan 2, sinh test case s& sir dung thuat toan sinh ca kiém thu Ia
greedy heuristic. N6 x4y dung mot ca kiém thir & mot thoi diém va voi giai phap tdi
uu hoa.

Thuat toan khong gia dinh bat ky cai gi vé sy két hop co thé duge cover. No
thao tac trén danh sach su két hop cai ma xuat ra trong giai doan chuan b.

Su linh hoat ctia thuat toan cho phép thém nhiing thong tin thu vi mot cach dé
dang. Thuat todn cling kha hi€u qua. Va ciling kha nhanh dé dat dugc muc dich.

# Assume test cases vy,.. 759 are already produced
# 8lots in P reflecting combinations selected by vi,..7—1 are set to covered

If there are any unused seed combinations not viclating any exclusions
Add a sced combination to vy
Mark all slots in P coversd by the seed combination as coversd

While there are parameters with no values in

If r; iz empty
Choose a parameter interaction p Irom I' with most wncovered slots
Pick the first uncovered combination from p

Elsa
# Assume values [y,....li_| have already beer chosen and added to

Lock at subset () of F that covers at least one parameter with mo
reprezentation in I), .., 0|

Look at slots in () which values are consistent with already chosen values in [, ..lr 1

If there exist uncovered combinations
Pick a slot with values which vhen added to r; would cover the most wncovered
combinations with [y,....[, ; and the rosulting partial test case v; would not
contain an ercluded combination
Elee
Pick randomly a covered combination which when added to by,.., [ 1 would not
contain an ercluded combination

Add wvalues of this combination zo
Mark the chosen combination in [° as covered

Hinh 2. 7 thudt toan sinh ca kiém thir cta PICT

2.4.4 Sy wu viét caa PICT
PICT trd 1én manh mé& hon céc tool khac nho vao nhitng dic diém sau:
a. Tao ra mét sw phdi hop day da( manh) ( Mixed Strength Generation)
Co thé két hop duoc nhiéu hon bo 2 tham sd. Vi du hoan toan c6 thé két hop
duoc theo bd 3 tham sb.



Vi dy, su tuong tac cia cac tham so B, C, D c6 thé yéu cau mot sy cover tot
hon so véi cac tuong tac A or E. Chung ta c6 thé tao ra tat ca sy két hop bd 3 cé thé cod
cua B, C, D va cover tat ca cac cap cua tham s6 khac con lai.

AB AC AD AE BC BD BE CD CE [E
00 00 OO0 00 Q0 QO 00 00 00 OO
translates to 01 01 o1 01 01 1 01 01 01 01
10 10 10 10 10 10 10 10 10 10
11 11 11 11 11 11 11 11 11 11

We aw e
coooo
RN

AB AC AD AE EBCD BE CE DE
00 OO OO0 00 OO0 OO0 00 00
o4 01 014 04 004 01 01 01
10 10 10 10 Od0 10 10 10
translates to i1 11 41 11 41 11 11 11
100
104
110
111

FEe cymae
i &
o0 o oo
[ g

Hinh 2.8 CAu tric tuong tac tham sb dugc tao ra cia PICT.

Dic diém nay duoc thé hién nhu thé nao: chinh 1a cach thé hién cia dic diém b.

b. Tao phan cip tham sé (Creating a Parameter Hierarchy)

Dé bo sung cho cac dic diém trén, PICT cho phép ngudi sir dung tao phan cép
cho cac tham sb. Pay 1a mot k¥ thuat hiru ich ¢ thé duoc sir dung trong mé hinh test
domain v6i su phan cip rd rang cta tham sb test.

Tasumi, khi mé ta vé qua trinh phan tich tham sé test, phan biét giita tham s
dau vao va tham s6 moi trudng. Thong thuong, cac tham s dau vao cé thé duoc kiém
so4t va thiét 1ap d& dang hon nhiéu so véi tham sé méi truong. Do d6 doi khi mong
mudn dé han ché s6 luong ctia méi truong t6i murc toi thiéu.

Hay tham khao vi duy sau:

Dé cover tit ca su két hop co thé c6 cua 9 tham sb, PICT tao ra 31 case test,
trong d6 c6 17 case su két hop cua cac tham sb phan ctimg khac nhau. La platform,
cpu, ram. Thay vao d6 cac thong sb phan cimg c6 thé duoc thiét ké 1a sub- model thi
s& tao ra 54 case nhung trong d6 chi c6 9 case c6 su két hop doc dao cac tham s phan
cung.



Test domain consisting of ‘input’ and ‘environment’ parameters:
# Input parameters Type: Single, Spanned, Striped, Mirror, RAID-5
Size: 10, 100, 1000, 10000, 40000

Format method: Quick, Slow

File system: FAT, FAT32, NTFS

Cluster size: 512, 1024, 2048, 4096, 8192, 16384

Compression: On, Off

# Environment parameters

Platform: x86, x64, ia64

CPUs: 1,2

RAM: 1GB, 4GB, 64GB

# Environment parameters will form a sub-model
{PLATFORM, CPUS,RAM } @ 2

c. Loai trir sw két hop khéng mong muén ( Excluding Unwanted Combinations)

Dinh nghia ciia pairwise testing cho chung ta biét mot diéu 1a 13 cac bién tham
s6 phai 1a doc 1ap (independent) . Piéu nay that hiém trong thyc té. D6 1a 1y do tai sao
rang budc la mot tinh nang khong thé thiéu ctia mot cong cu taora bo dir licu kiém
thir. Ching mé ta han ché cta nhitng mién kiém thir, rang 1a sy két hop nay 1a khong
duoc.
PICT su dung m{t ngdn nglt twong ty nhu chinh rang budc d6 lam rule. Bo6 chinh la
bo ba IF Then EISE.
PICT dich nhitng rang budc vao trong mot tdp hop duoc goi l1a exclusion va su dung
chung dé danh dau slots pht hop 1a excluded trong cau tric tuong tac tham sb.

Phuong phéap nay dat ra hai van dé thuc té

1. Lam thé nao dé dam bao rang tat ca cac két hop ma can phai duoc loai trir
trong thuc té duoc danh dau loai tru.

2. Lam thé nao dé xtr Iy loai trir d6 14 chi tiét hon

Diéu dau tién co thé dugc giai quyét bang cach tinh toan nhitng loai trir doc 1ap.
xem xét vi du trong hinh 2.9 . Rang budc trong vi du nay tdo ra mot su mau thuan. A=
0 thi A =1. Vay nén tat ca moi sy két hop c6 A=0 déu phai duoc loai tri.



A: O, 1
E: 0, 1
c: 0,1
IF [A] = O THEN [E] = O;
IF [E] = O THEN [C] = O;
IF [C] = O THEN [&] = 1;

Before and after calculating dependent exclusions:

Before and after excluding dependent combinations:

AB AC BC AB AC BC
00 &6 00 8e &6 00
4 01 4 = 8 o o
10 10 10 10 10 10
11 11 11 11 11 11

Hinh 2.9 Vi du vé rang budc trong PICT

Type: Single, Spanned, Striped, Mirror, RAID-G
Size: 10, 100, 1000, 10000, 40000

Format method: Quick, Slow

File system: FAT, FAT32, NTFS

Cluster size: 612, 1024, 2048, 4006, 8192, 18384
Compression: On, Off

# Thers are limitations on volume size

IF [File system] = "FAT" THEN [Size] <= 4096;
IF [File system] = "FAT32" THEN [Size] <= 32000;

# And not all file systems support compression

IF [Fila system] <> "NTFS" or

([File system] = "NTF3" and [Cluster size] > 4096)
THEN [Compression] = "ODff";

]

Hinh 2.10 N1 dung file ¢6 chttc nang rang budc trong PICT.

biéu tht 2, hay xem vi du 2.11, trong d6 c6 loai trur 3 phén tr duoc tao ra,
nhung cic cu tric tham sé tuong tac chi dé& cap dén 2 tham sb tai mot thoi diém. No6i
cach khac, khong c6 mot cau tric twong tic ABC dé danh dau loai trir sy két hop cta
AB, AC hay BC.



[llput:
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IF [A] = O AND [E] = O THEN [C] = O;

Execlusions:

A:0, B:0, C:1

Before and after adding new parsmeter interaction A BC:

EE AC AD BC BD CD ABC
00 00 00 00 00 00 000«

AE AC &l BC EBD CD 01 01 01 01 01 01 &M
00 00 00 OO0 00 00 10 10 10 10 10 10 010
o1 01 01 01 01 01 = 11 11 11 11 11 11 011y
10 10 10 10 10 10 100w
11 11 11 11 11 11 101+
110V
111+

Hinh 2.11. Rang budc 3 bién.
d.Seeding file: Cho phép nhin thay file luén trén command
Seeing c6 hai rng dung tham ra.
1. N6 cho phép xac dinh twong minh nhiing két hop quan trong. Tinh truc
quan.
2. NO c6 thé dugc sir dung dé giam thiéu su thay d6i o dau ra khi ma mo ta

Test parmmeters:

Typs: Single, Spanned, Striped, Mirrer, RAID-&
Size: 10, 100, 1000, 10000, 40000

Format methed: QCuick, Slow

File system: FAT, FAT32, HIFS

Cluster size: E12, 1024, 2048, 4096, B192, 16384
Compression: On, Off

Secding file:

Type Size Format method File system Cluster size Compression
Single 100 Quick NTFS 4008 Dff
Hirror Slow FAT32

e. C thé test véi cac gia tri pha dinh (Testing with Negative Values )

Ngoai viéc test tat ca nhitng su két hop hop 18, nguoi ta thuong st dung dé
kiém tra gi4 tri ngoai pham vi cho phép dé dam bao phan mém xir 1y cac diéu kién 15i
dung. Trong vi du 12, mot s6 a or b bat ky 13 sb thuc hop 18. tuy nhién n6 chi co y
nghia khi a va b déu 16n hon or bang khong. Vi 1y do d6 can phai xir 1y trude khi tinh
toan.

PICT cho phép danh dau gia tri khong hop 18 trong hinh 12, cac dau ra ciia mo
hinh phai c6 thudc tinh sau.



1.

Tat ca gia tri valid s& duoc két hop vai tat ca gia tri hop 1é khac trong

treong hop 1a positive.

2.
3.

Néu mot case chura gid tri invalid thi chi c6 mét gid tri nhu vay.
Tat ca nhirng gié tri khdng hop 1& dugc két hop véi tat ca céc gia tri

valid dugc goi la negative test case.

test

Viéc thuc hién thuc té cua PICT sir dung 2 giai doan. Pau tién, trén cac tham sd

Routine to be tested:

float SumSquareRoots( float a, float b

{

1if ( a < 0 ) throw error;
1if ( b < Q) throw error;

return { sqrt{ a } + sgrt{ b ));

1

Sample model with tnvalid values marked with “*"

A: #LessThanfero, Zero, GreaterThaniearo
B: #LessThanZero, Zero, GreaterThanieroc

Resulting test cases:

A B

Zaro GreaterThanfero
faro faro
GreaterThanfZerc Zero
GreaterThanfZero GreaterThanfero
#LazsThanZaro GreaterThanfero
#LazsThanZaro Laro
GreaterThanferc #*LessThanfero
Zaro #LossThanZero

(positive)
(positive)
(positive)
(positive)
(negative)
(negative)
(negative)
(negative)




g. Thiét 1ap két qua mong mudn (Specifying Expected Results )

Sample model for int Smiint[] Array, int Start, int Count) with expected results spocified:

# Input parsmcters:

Array: +Mull, Empty, Valid
Start: +Teolow, InRangs, +TooHigh
Comunt: «TooFew, Scms, ALL, +TooMamy

# Result paransters:

FResult: Pass, DuelfBeunds, InvalidPointer

# Result rules:

IF [Array] IN ["Empty®, *Walid*) KD
[Start] IN |[*InRamge®) AR
[Count] IN |[*Scme™, "ALl1®|

THEN [$Result] = “Pass”;

IF [ArTay] = "Kall®
THEN [#Result] = "InvalldPointer®;

IF [Start] IN {*Toolow®, 'Tunliilm.'l- Ok
[Comnt] IN [*TooFew®, *TooMany®}
THEHN [#Result] = *OutlfBcunds®;

Test cases contain input dets snd expectod resales:

Array Start Conk fRemult

Empty InHangs ALl Pags

Walid TInRangs  Some Pass

Walid InRangs ALl Paszs

Enpty  InRangs  Soms Fass

Empty InRangs  sTooMamy  DutdfEcunds
Bopty =Tooligh all CutdfEounds
Walid InRamge  «TooMamy COutOfBounds
Enpty InRange  «TooFew  Out0fBounds
+*Holl  InRangs ALl InvilidPointer
Enpty eToolow  Scme futdfEounds
Walid [IoRangs  eTooFew  [uiDffounds
«inll InRange  Soms Imval idPointer
Walid «Tooligh Some [mt0fEmnds
Walid eToolow All Cfut0fEounds

2.4.5 Cai dat va chay PICT

1. Download tia link: http://download.microsoft.com/download/f/5/5/f55484df-8494-
48fa-8dbd-8c6f76cc014b/PICT33.msi

2. Thuc hién cai dat

3.Tt Run ->CMD.

4.Tro dudong dan dén thu muc dit file dé chay PICT

| filepict2 - Motepad

File Edit Format View Help

Tunt3, haiptll,haipt9
passl, pass2, pass3
Diachi: Ha MNoi, Hoa Binh, Bac Ninh
Gioitinh: Mam, MNu
IF[Username] ="Tunt3" THEN [Gioitinh]="Nu";

p5ername:
Pass:

5. PICT vidu.txt > filedaura.txt
Két qua hién thi trén command


http://download.microsoft.com/download/f/5/5/f55484df-8494-48fa-8dbd-8c6f76cc014b/pict33.msi
http://download.microsoft.com/download/f/5/5/f55484df-8494-48fa-8dbd-8c6f76cc014b/pict33.msi

BN Command Prompt
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filedaura - Motepad
File Edit Format View Help

Username Pass Diachi Gioitinh
Tunt3 pass2 Bac Ninh Mu
haiptll pass? Hoa Binh Mam
haipt9 passl Bac Ninh Mam

haiptll pass3 Ha Noi MNu
haipt® pass2 Ha Noi MNam

Tunt3 passl Hoa Binh Mu
haiptll pass3  Bac Ninh Mam
haipt9 pass3 Hoa Binh Mu

Tunt3d pass3 Ha Noi MNu
haiptll passl Ha MNoi Mu

2.4.6 U'ng dung cta pairwise testing hay ciing chinh 1a PICT .
PICT dugc st dung trong 2 trudng hop sau.
a. Ap dung viét itc khi viét bang tay.

Véi k¥ thuat mang truc giao va IPO, ching ta hoan toan cé thé tao ra bo dit liéu
kiém thir tot. Tuy nhién phai thuc hién chay bang tay. Gid ddy ching ta ko phai nghi
ngoi, tinh toan gi nhiéu nita dé dua ra duoc cac trudng hop kiém thtr. Chi viée ap dung
lay cac value va viét cac ca kiém thir. Tiét kiém thoi gian xuy nghi va tinh toan.

b. Str dung lam data diu vao cho selenium webdriver.

Vi du cy thé nhu chung ta hoan toan viét duoc testcase selenium drier dé léiy
dir liéu tir file excell va chay lan luot cac gia tri trong timg row do.

Lay dir lidu tr file excell 1én:

File excell c6 két qua dugc xuat tir pairwise

PASSW Res
STT USER NAME ORD ult ITC
1 tunthcm@gmail.com minhanh2929 pass



mailto:tunthcm@gmail.com

2 luuminhvu5114@gmail.com | minhanh2929 pass
3 luuminhquyet20102015 minhanh2929 pass
4
5
6
7
8

Chay selenium webdriver + apache poi

19.

import
import
import
import
import
import
import
import
import
import
import

pub

java.io.File;

java.io.FileInputStream;
java.io.IOException;
java.util.concurrent.TimeUnit;
org.apache.poi.xssf.usermodel.XSSFCell;
org.apache.poi.xssf.usermodel.XSSFRow;
org.apache.poi.xssf.usermodel.XSSFSheet;
org.apache.poi.xssf.usermodel.XSSFWorkbook;
org.openga.selenium.By;
org.openga.selenium.WebDriver;
org.openqga.selenium.firefox.FirefoxDriver;

lic class ReadExcellfile {
private static WebDriver driver = null;
public static XSSFWorkbook wordbook = null;
public static String filepath= "D:\\DRIVERSELENIUM\\Selenium_java

poi_excell\\src\\testData\\Testdata.xlsx";

20.
21.

public static String sheetname ="sheetl";
public static void main(String[] args) throws  IOException,

InterruptedException {

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,

driver = new FirefoxDriver();
driver.manage().timeouts().implicitlyWait(1@, TimeUnit.SECONDS);
//Khdi déng facebook
driver.get("https://www.facebook.com/");
// Doc file
int rowcount=0;
File file = new File(filepath);
FileInputStream stream = new FileInputStream(file);
wordbook = new XSSFWorkbook(stream);
XSSFSheet sheet = wordbook.getSheet(sheetname);
rowcount = sheet.getLastRowNum();
for (int i =1; i<=rowcount; i++ )
{
XSSFRow row = sheet.getRow(i);
XSSFCell celll = row.getCell(1);
XSSFCell cell2 = row.getCell(2);
String datacelll = celll.getStringCellValue();
String datacell2 = cell2.getStringCellValue();
driver.findElement(By.1id("email")).sendKeys(datacelll);
// tim phan t&r c6 id"pass" va input value vao
driver.findElement(By.1id("pass")).sendKeys(datacell2);
// supmit 1én form.



mailto:luuminhvu5114@gmail.com

46.

driver.findElement (By.xpath("//form[@id="login_form']/table/tbody/tr[2]/td[3]/1label/input")

).click();

a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

).click();

57.
58.
59.
60.
61.
62.

//Péng trinh duyét
System.out.println("Dang den phan row thu "+i);
driver.quit();
driver = new FirefoxDriver();
driver.manage().timeouts().implicitlyWait(1@, TimeUnit.SECONDS);
//Khdi déng facebook
driver.get("https://www.facebook.com/");
//driver.findElement(By.id("userNavigationLabel")).click();
// Thread.sleep(5000);
//

//driver.findElement(By.id("u_f_2")).click();
System.out.println("Ra day chua");




Chwong 3. XAY DU'NG CONG CU SINH CA KIEM THU TU PONG.

3.1 Y twéng ctia bai toan:

Hién nay da c6 mot ) cong cu hd tro cho viéc kiém thur tu dong ung dung Web nhu
selenium ide, QTP. Tuy nhién chiing mang nhiéu nhugc diém.

Nhu Selenium ide chi c6 thé tao ra cic ca kiém thir khi web d3 hinh thanh. Va sau khi
tao boi chinh né thi khi chay lai né ciing bi dirng & nhiéu chd. Nhung déy 1a cong cu
ma t6i thay tdm dac. T6i mong mudn cé thé Gmg dung dugc nd vao trong coéng viée
thiét ké ca kiém thir va thyc hién kiém thir cua minh,

Tuy nhién, selenium ide chi c6 thé tao ra test case khi trang web d6 dd hinh
thanh. Viéc tao ra testcase trude do 1a khong thé. Hon nita trong qué trinh dua ra kiém
thir thi no ciing thay doi lién tuc. Va viéc tao ra cac ca kiém thir trén selenium ide mat
kha nhiéu thoi gian. Vi vay t61 mong mudn co thé tao ra mot cong cu co kha nang tu
sinh ca kiém thr dang selenium ide va ngoai ra con c6 dugc nhiing dic diém sau :

+ Puogc sir dung lai trong selenium ide.

+ Van dam bao dugc khi webpage thay doi.

+ Tao trudc khi webpage hinh thanh.

+ Két hop dugc k¥ thuat pairwise vao trong do.

Trong luan vin nay, toi xin gidi thidu cong cu kiém thir ty dong duoc phat trién
theo y tuong da dit dé ra.

3.2 Phan tich bai toan:

Pé thue hién y twdng trén, toi dwa ra mot so6 van dé sau:

« X4c dinh nhitng thanh phan trén trang web can kiém tra tuong tac.

+ Pia chi URL cua trang can kiém thir.

+ Cac thanh phén trén trang can kiém thir nhu 1a: Textbox, combobox, button,

link, radio button, verify text.

+ Céc thanh phan trén trang c6 thé twong tac qua thudc tinh nao chung.

* Viéc dira mot bién c6 nhiéu gia tri vao s& xtr Iy thé ndo. Xay dung cac thuat
todn ra sao, su dung thuat toan nao dé co thé sinh ra duoc nhiéu ca kiém thu cung mat
lac. Lam sao toi ¢6 thé ing dung dugc pairwise vao trong thuat toan nay.

Va toi thay rang IPO ma t6i da nghién ciru ¢ trén kha hay. Toi da quyét dinh sir
dung y tudng cua n6 dé lam demo cho 1an nay.

* File selenium ide xuét ra c6 dang nhu thé nao. Nhiéu file hay it file. Pua ra
mot testscript cho tat ca hay dwa ra nhiéu ca kiém thir.

Toi da théy rﬁng trong selenium ide thi mdi mot su kién s& duoc dinh nghia 1a
mot dong gdm c6 3 column. Column thir nhat ludn ludn thé hién loai sy kién input,
Column thtr 2 chinh la céac id cta su kién input d6. Va column thtr 3 chinh 1a value ctua
input do.

Dong nao ¢ trén s€ dugc thuc hién truoc, dong nao ¢ dudi s€ thuc hién sau.

T6i ciing thy rang nén dua ra nhiéu ca kiém thir thay vi 1 script.



3.3 Giai quyét van dé.
Dé gidi quyét cho truong hop ma trén trang ¢ nhicu thanh phan, ban dau tién t6i dwa
ra v kién 1a mot thanh phan nhu texbox s& cho phép truyén nhitng thudc tinh nhu
name, id, va allvalue. T6i dua ra chirc ning add textbox cho céi trang nio ma c6 nhiéu
textbox.
Va twong tu voi button, toi s& cho phép truyén tén button, id ctia button do.
- DBé giai quyét viéc dua ra thir tw t6i cho thém thudc tinh order.
- V& thuit toan ap dung, ban dau tién, t6i mong mudn sir dung ¥y tuéng ctia PICT dé
1am ¥ tudong cho thiét ké nay. Nhung toi thdy IPO kh4 hay. Va cudi cing t6i dd chon
no.
- T6i thém mot dau vao cho rang budc, dudi dang don gian.

3.3 Giai quyét bai toan.
Tt nhitng phan tich do t6i tao ra mgt form nhu sau:

o) Create IT Selenium IDE

URL | |

oupue | |
FileMName | |
Comboment¥Web
Cir Type | o] CiName [ ] Order [ ] AddNew
CillD | | CuiValue | |
Condition Value
Create| TC
Then | -]
ListView
CrtlType CrtIName CrtliD Walue CrtlOrde

Hinh 3.1 Form nhép li¢u



STT Tén item trén form | Y nghia Pinh dang nhap

Information web

1| URL Nhap URL trang web Item link web
2 | Output ITC Nhap duong link lvu
3 | Select path Lwa chon foder lvu test case
4 | File name Nhap tén file testcase Chir va s6 tiéng anh
Phan comboment web
5 | Crtl Type Loai control Tiéng anh
6 | Crtl Name Tén control Tiéng anh
7 | CrtlID ID ctia control Tiéng anh
8 | Crtl Value Value cla control Tiéng anh, ngan céch dau [,]
9 | Crtl Order Th& tv cta control S6
10 | Button Add new Thém mot control vao listview
Phan Contrains
11 | IF
12 | Crtl name Tén cla control
13 | Crtl Value Value cua control
14 | Condition Conditon cua control
15 | Create ITC Tao testcase selenium ide
16 | Then

Phan List view

Hién thi danh sach céc control sé tao test case ‘ Hién thi

Bang 3.1 Béang mo ta cac item trén form

Y twdng thiét ké nhw vy, toi dé suat tach thanh 2 giai doan code doc lap.
Giai doan 1. T61 thyc hién code thuét toan IPO. Thuat toan nay s€ sinh ra mot list cac
value két hop theo thuat toan pairwise .

Két qua thuc hién giai doan 1. Puoc déng géi 1a thu vién : IPOIid.

M4 ngudn ctia thuit toan HorizontalGrowth:

private static void IpoHorizontalGrowth(TestSet testSet, IpoTestItem testItem,
PairInventory pairInventory)
{
// logging
_logger.Log("START IPO_H");
_logger.Log(pairInventory);

int tCount = testSet.testCaselList.Count;
int q = testItem.values.Length;
// if |T| <= q
if (testSet.testCaselList.Count <= testItem.values.Length)
{
// for 1 <= j <= |T|
for (int j = @; j < tCount; j++)
{
// extend the jth test in T by adding value vj
var testCase = testSet.testCaselList[j];
testCase.setTestValue(testItem.itemId, testItem.values[j]);
// and remove from m pairs coverd by the extended test
pairInventory.RemovePairs(testCase, testItem.itemId);

// logging
_logger.Log(testCase);
_logger.Log(pairInventory);




}

else

// for 1 <= j <= q
for (int j = 0; j < q; j++)

{
// extend the jth test in T by adding value vj
var testCase = testSet.testCaselist[j];
testCase.setTestValue(testItem.itemId, testItem.values[j]);
// and remove from m pairs coverd by the extended test
pairInventory.RemovePairs(testCase, testItem.itemId);
// logging
_logger.Log(testCase);
_logger.Log(pairInventory);

}

// for g < j<=T

for (int j = q; j < tCount; j++)

{

testItem.values[@];
9;

string bestValue
int maxRemovable
int removable = 0;

var testCase = testSet.testCaselist[j];
var tmpTestCase = testCase.Clone();

for (int k = 0; k < q; k++)

{
tmpTestCase.setTestValue(testItem.itemId, testItem.values[k]);
removable = pairInventory.PredictRemoveCount(tmpTestCase,
testItem.itemId);
if (removable > maxRemovable)
{
maxRemovable = removable;
bestValue = testItem.values[k];
}
}

// extend the jth tesst in T by adding one value of pi

// such that resulting test cover the most number pairs in n
testCase.setTestValue(testItem.itemId, bestValue);

// and remove from m pairs covered by the extended test
pairInventory.RemovePairs(testCase, testItem.itemId);

// logging
_logger.Log(testCase);
_logger.Log(pairInventory);

Ma nguon cua thudt toan verticalGrowth




private static void IpoVerticalGrowth(TestSet testSet, IpoTestItem testItem,
PairInventory pairInventory)
{
// logging
_logger.Log("START IPO_V");

IpoTestCase masterTC = testSet.testCaselist[0];

// let T' be an empty set
List<IpoTestCase> testCaselList = new List<IpoTestCase>();
// for each pair in n
foreach (IpoPair pair in pairInventory.pairlList)
{
// assume that the pair contains value w of pk, 1<=k<i, and value u of pi;
// if (T' contains a test with - as the value of pk and u as the value of
pi)
IpoTestCase findTC = null;
foreach (IpoTestCase testCase in testCaselist)
{
if (testCase.getTestValue(pair.itemIdl) == null &&
pair.itemValue2.Equals(testCase.getTestValue(pair.itemId2)))

{
findTC = testCase;
break;
}
}
if (findTC != null)
{
// modify this test by replacing the - with w
findTC.setTestValue(pair.itemIdl, pair.itemValuel);
}
else
{
// add a new test to T' that has w as the value of pk, u ass the value
of pi
// and - as the value of every parameter
IpoTestCase newTestCase = new IpoTestCase();
testCaselList.Add(newTestCase);
foreach (string itemId in masterTC.itemMap.Keys)
{
if (itemId.Equals(pair.itemIdl))
{
newTestCase.setTestValue(pair.itemIdl, pair.itemValuel);
}
else if (itemId.Equals(pair.itemId2))
{
newTestCase.setTestValue(pair.itemId2, pair.itemValue2);
}
else
{
newTestCase.setTestValue(itemId, null);
}
}
}

}

// fill missing value

foreach (IpoTestCase testCase in testCaselist)

{
var itemIdList = testCase.itemMap.Keys.TolList();
foreach (string itemId in itemIdList)

{
if (testCase.getTestValue(itemId) == null)
{
testCase.setTestValue(itemId, masterTC.getTestValue(itemId));
}




// logging
_logger.Log(testCase);

}
// T=TUT'
testSet.testCaselList = testSet.testCaselList.Union(testCaselList).ToList();

}

Ma nguodn cua thuat toan ipo.
public static TestSet CreateTestSet(List<IpoTestItem> testItemlList)

{
_logger.InitLog();

TestSet testSet = new TestSet();
testSet.Add(new IpoTestCase());

_logger.Log("==========================");
_logger.Log("START IPO");

int n = testItemList.Count;
// begin

// for the first two parameters pl and p2
// T := {(vl, v2) | vl and v2 are values of pl and p2, respectively};

if (n > 0)
{
testSet.UpdateTestItem(testItemList[0]);
}
if (n > 1)
{
testSet.UpdateTestItem(testItemList[1]);
}
// if n = 2 then stop;
if (n > 2)
// for the remaining parameters
// for parameter pi, i = 3, 4, ..., n do
for (int i = 2; i < n; i++)
{
// logging

_logger.Log("IPO i=" + i);
// begin
PairInventory pairInventory = new PairInventory(testItemList, i);
// horizontal growth
// for each test (v1, v2, ..., vi-1) in T do
// replace it with (vi1, v2, ..., vi-1, vi), where vi is a value of pi
IpoHorizontalGrowth(testSet, testItemList[i], pairInventory);
// vertical growth
// while T does not cover all pairs between pi and each of pl, p2,
pi-1 do
// add a new test for pl, p2, ..., pi to T;
IpoVerticalGrowth(testSet, testItemList[i], pairInventory);
// end

}

Giai doan 2. Lz“'lp ghép thuat toan vao, viét ham tao testcase dang selenium ide.




private void btnCreateITC_Click(object sender, EventArgs e)

{
// xuat file html

Console.WriteLine("Req 1 -------------- ")
// type

string url = txtUrl.Text;

string outPut = txtOutPut.Text;

string fileName = txtFileName.Text;

if (url == "") {
MessageBox.Show("ban chua chon url");
return;

}

if (outPut == "")

{
MessageBox.Show("ban chua chon outPut");
return;

}

if (fileName == "")

{
MessageBox.Show("ban chua chon ten file");
return;

}

List<String> listType = new List<string>();

List<String> listCtrID = new List<string>();

List<int> listIndex = new List<int>();

List<int> listOrder = new List<int>();

List<IpoTestItem> testItemList = new List<IpoTestItem>();

int i = 0;
for (i = grdList.Items.Count - 1; i >= 0; i--)
{

testItemList.Add(new IpoTestItem(i.ToString(),

grdList.Items[i].SubItems[3].Text));
listType.Add(grdList.Items[i].SubItems[@].Text);
listCtrID.Add(grdList.Items[i].SubItems[2].Text);
listOrder.Add(int.Parse(grdList.Items[i].SubItems[4].Text));
listIndex.Add(i);

}

try

{
TestSet testSet = IPOLib.CreateTestSet(testItemList);
int k = @;
foreach (IpoTestCase testCase in testSet.testCaselist)
{

String html = ExportDatatableToHtml(listOrder, listType,
listCtrID, listIndex, testCase, url);
System.IO.File.WriteAllText(outPut + "\\" + fileName + k +
" HTML", html);
k++;
}
MessageBox.Show("Xuat file html thanh cong !");
}
catch (IOException ex) {
Console.WriteLine("IOException source: {@}", ex.Source);
MessageBox.Show("Xuat file html ko thanh cong !");




3.4 Két qua cuaa tool

3
3
3
4
3
3
4
3
4

! Create IT Selenium IDE - O
f LRL |hﬂp5:f’fwww.facebook.comf’ |
OutPutiTC |C:\Users\n1inhld\Desktop\Luan van cuoi | Select Foder
FileMame |nguyerrth'rtu |
CombomentWeb
e | S S—
CwllD | | CulValue | | Undate
Condition Value
! Create|TC i
Then | ]
ListView
i Type CrtlName CrllD Value CrtlOrder
“exthox Usemame idusemame turthem minhvu, minhguyet 1
“extbo pass idpass pass] pass2 pass3 2
“exthox gioitinh idgt nam,nu 3
jutton login idlogin 5
£
Hinh 3.2 Két qua xuat ra trén list view
nguyenthitul 37/2016 2:48 AM HTML File 1KB
nguyenthitul 5772016 2:48 AM HTML File 1KB
nguyenthitu? 3A7/2016 2:48 AM HTML File 1KB
nguyenthitu3 372016 2:48 AM HTML File 1KE
nguyenthitud 5772016 2:48 AM HTML File 1KB
nguyenthitus 37/2016 2:48 AM HTML File 1KB
nguyenthituf 517/2006 2:48 AM HTML File 1KB
nguyenthitu? 372016 2:48 AM HTML File 1KE
nguyenthitud 37/2016 2:48 AM HTML File 1KB

Hinh 3. 3 Két qua xuat file trén forder lua chon




@ nguyenthitud (untitled suite) - Selenium IDE 2.9.1 - x
Tiptin(F) Chinhsia Actions Options Tra gidp

Base URL [hitps://www.facebook.com/ |
5ask Slow D> E U? = ‘ (; (_) - ‘;
Test Case Table Source
<html ><head><meta http-equiv="Content-Type" content="text/html; charset=UIF-28" /><link rel="selenium.base" href="https://www.£facebook.com/"/></head><body><table border="1px' w
<td>0pend/td>
<td></td>
<td</td>
</trx>
<tr>
<td>type</td>
<td>idusername</td>
<td>tuntheme/ td>
</tr»
<r>
" <td>typed/td>
<tdvidpass</tds
<tdrpassl</td>
</tr>
<tr>
<tdrtype</td>
<tdridgte/td>
<td>nam</td>
</tr>
<tr>
<td>click</td>
<tdridlogin</td>
<rdye/tdy
</try
</tablex</body></html>
r——
Runs: 0 < >
Failures: 0
Log Reference Ul-Element Rollup Infor Clear

m@csUBBg 8 O dwaslcOEE 6 g

Hinh 3.4 Két qua file dwoc tao khi mé bang selenium ide

3.5 'ng dung céng cu vao thwc té:
Ap dung vio trong trang facebook.com

3.6 Panh gia wu nhwo'c diém cta cong cu

Uu diém:

C6 thé tu sinh nhiéu ca kiém thtr dya trén diéu kién input.
Chuong trinh gon nhe, dé sir dung.

Tiét kiém thoi gian, nhan luc va chi phi thuc hién.

Str dung lai trén selenium ide.

Tao dugc ngay ca khi trang web chua hinh thanh

C6 thé tng dung cho nhiéu trang web khac nhau.

Nhuoc diém:
- Khi chay nhiéu trang van bi nhitng dirng do khéng c6 time out.
- Céc thanh phan con chua day du, thiéu verify text.
- Thiéu time out
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