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Tém tit:

Kiém thir tw dong huong dir lieu sw dung dir lieu tach roi voi kich ban kiém thir, luu triv trong
cde dang bang tinh sir dung rdt hiéu qud trong viéc kiém thir vmg dung Web. Muc tiéu ciia bdi bdo ndy
la xdy dung mét cong cu kiém thir tw dong heong dir liéu cho vmg dung Web sir dung nén tang Selenium
WebDriver. Véi cong cu kiém thir nay, nguoi sic dung cé thé kiém thir bat ky trang Web nao ma khéng can

trang bi kién thire vé ldp trinh.

Tir khéa: Kiém thir ph&n mém, Kiém thir tw dong, WebDriver, Framework, Kiém thir hwong dir liéu.

1. Gi6i thiéu

Nganh Cong nghiép Phin mem dang tang
truong theo cap s6 nhan va tao ra rat nhidu ung
dung phan mém hitu ich, trong d6 c6 tmg dung
Web - loai timg dung dang dugc sir dung rét rong rii
va phd bién hién nay [3] Ung dung Web ngay nay
khong ch1 ra tang gia v€ so lugng ma con gia tang
vé yéu cau chat luong va d¢ phurc tap cia ung dung.

Thue té cho thay, viéc thue hién kiém thir
thi cong cho cac tmg dung phan mém noi chung va
ung dung Web ndi riéng bdc 10 nhiéu nhuge diém
nhu: thoi gian thuc hién kiém thur kéo dai, cong viéc
lap di lap lai gdy nham chan, mot s6 18i khong thé
kiém thir thu cong, gap kho khin khi thyc hién kiém
thir hoi quy [L1].

Diéu nay dit ra van d& can phai co mot cach
thire kiém thu dé khic phuc cac nhuoc diém trén
ctia kiém thir thu cong. Vi vay, kiém thir ty dong ra
doi. Viéc st dung kiém thir tu dong trong kiém thir
phian mém 1a mot bude tién quan trong va can thiét
trong quy trinh kiém thir phan mém.

Duya trén cac yéu cau kiém thir cia phan
mém, kiém thir tw dong chia thanh cac hudng phat
trién khac nhau nhu: kiém thtr huéng mé hinh
(Modular Testing), kiém thir huéng dir liéu (Data
Driven Testing), kiém thir huéng tir khoa (Keyword
Driven Testing)... [12]. Trong d6, kiém thir huéng
dit liéu 1a hudng kiém thir duoc sir dung phd bién
nhét trong qua trinh kiém thtr cac ing dung Web.

Kiém thr hudng dir lidu [6] 1a cach kiém
thir c6 thé giam bét thoi gian kiém thir d6i v6i cac
truong hop sir dung cling cac budc thuc hién kiém
thir nhung mdi kich ban kiém thir chi khac nhau
& bo dit liéu dau vao. Véi hudng tiép can nay, dir
liéu kiém thir (Test Data) duoc tach khoi kich ban
kiém thir (Test Script), luu trit dudi dang céc file
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dir liéu nhu XML, Excel, CSV, Database... Cac dir
liéu nay duogc luu trlr theo mot quy ude chung la
‘Key - Value’, cac tr khoa (Key) nay s€ dugc su
dung dé truy cap va truyén dir liéu (Value) vao cac
kich ban kiém thir twong tmg thong qua mot sé thu
vién chung [2].

Mic du ¢ nhiéu framework hd trg viét kich
ban kiém thtr tu dong cho tmg dung Web, tuy nhién
Selenium duoc danh gid 1a framework kiém thir tu
d6ng c6 nhiéu rru thé hon ca nhu: khong mat chi phi
ban quyén, thuc hién kiém thir tu dong trén nhiéu hé
diéu hanh, hd tro kiém thir nhiéu trinh duyét, hd trg
nhiu ngdn ngi l4p trinh [13].

Selenium [5] 12 mot bo cong cu kiém thu
mi ngudén mé bao gdm 4 thanh phan: Selenium
Integrated Development Environment (IDE),
Selenium Remote Control (RC), WebDriver va
Selenium Grid.

I
[ Selenium } { Selenium

IDE RC Grid

[ WebDriver

Selenium J

Hinh 1. B¢ cong cu Selenium [5]
Mdi cong cu dap tmg mot nhu cau kiém thir

khéc nhau cua tng dung Web. N6 thuc sy manh mé
khi so sanh véi cac cong cu kiem thtr tr dong khac.
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Selenium rét linh hoat va d& sir dung. Thém nira,
ngoén ngit 1ap trinh xdy dung chuong trinh kiém
thtr duwgc doc 1ap véi ngon nglr xay dung ung dung
Web. Selenium 1a framework ma ngudén mé& duoc
danh gi 1a t6t nhat hién nay [16].

Trong do6, WebDriver la mot framework
duoc thiét ké dé hd tro 1ap trinh nang cao véi cac
kich ban kiém thir g dung Web. Chung ta c6 thé
xdy dung cong cu kiém thir ddc thu dua trén nén
tang ho trg ctia Selenium WebDriver.

Theo khao sat cuia chung toi thi hién nay trén
thi truong c6 kha nhiéu cong cu kiém thir tu dong
hé trg kiém thir huéng dit liéu nhu UFT (Unified
Functional Testing) [9], Katalon Studio [10],
TestComplete [14]. Tuy nhién, nhitng cong cu nay
thi doi hoi nguoi st dung phai c6 kién thirc nhat
dinh vé 1ap trinh hodc phai chi trd mot gia phi rat
cao dé duoc su dung.

Bai bao nay nghién ctru va xay dung mdt cong
cu kiém thir huéng dir liéu cho ung dung Web dua
trén nén tang Selenium WebDriver. Chung toi Iya
chon xdy dung cong cu nay vi nhitng 1y do nhu sau:

- Ung dung Web hién nay dang tr¢ 1én rat
phd bién, viéc kiém thir ty dong img dung Web 1a
vo ciing can thiét.

- Ung dung Web ngay cang trd nén phire tap,
viéc kiém thir thii cong 1a diéu khong thé. Chung toi
xdy dung mot cong cu co thé kiém thir chirc ning

2.2. Nguyén ly hoat dong
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hudng dit liéu cho bit ky trang web nao va kiém thir
trén bat ky trinh duyét phd bién nao.

- Cong cu chung toi xay dung khéng yéu
cau kiém thir vién phai co kién thirc vé lap trinh.

Phén con lai ciia bai bao c6 cau triic nhu sau:
phan 2 s& gioi thiéu v& mo hinh kiém thir hudng
dir liéu va framework kiém thu tu dong Selenium
WebDriver, phan 3 s& mo ta bai toan, chuong trinh cai
dat va két qua dat dugc. Phan cubi cung la két luan.

2. Mo hinh
2.1. M6 hinh Kkiém thir huwéng dir liéu

Kiém thtr tw dong hudng dit liéu 14 tao ra cac
kich ban kiém thtr noi dix liéu kiém thir hodc cac gia
tri dau ra duoc doc tir cac tép dir li¢u thay vi st dung
cac gia tri cu thé cho mot lan chay kiém thir. Bang
cach nay, kiém thir vién c6 thé kiém tra cac ung
dung xtr 1y cac dau vao khac nhau mot cach hidu
qua. Dit liéu c6 thé luu & mot trong cac kiéu file dir
liéu nhu: XLS, XML, CSV, DataBase.

Véi cach xdy dung kich ban kiém thir nay
thi kich ban kiém thtr s& cung cip logic kiém thir ¢6
thé sir dung lai dé giam thoi gian, cong sirc khi bao
tri va ting pham vi kiém tra. Céc gia tri dir lidu dau
vao va két qua mong doi (theo cac tiéu chi kiém tra)
¢6 thé duoc luu trir trong mot hodc nhiéu ngudn dir
liéu hoac co s¢ dir li€u, dinh dang va td chue thuc té
tuy thude yéu cAu thue hién cu thé.

Kiém thtr " & -
si Kich ban kiém thir S Ung dung cin kiém thi
Diliéu ’ v
Paura Piura

Hinh 2. M6 hinh kiém thir tw dong huong dir liéu [7]

Thong thudng, tap dir liéu bao gdm céc gia
tri dau vao va két qua mong doi dau ra.

Khi b nhéd chira ca dir liéu dau vao va két
qua mong doi dau ra, kiém thir theo hudng dir lidu
bao gém cac hoat dong sau dugc thyc hién trong
vong lap:

« Liy dit liéu du vao tir ngudn dir lidu

* Nhap dir li¢u ty dong vao tng dung can
kiém thir thong qua kich ban kiém thir.

« Thuc hién so sanh két qua thuc té sau khi
thuc thi kiém thtr tng dung véi két qua mong doi
trong tap dir liu.

* Tiép tuc vong lip véi bo dir lidu dau vao
tiép theo.
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2.3. Selenium WebDriver

Selenium WebDriver [7] 1a mdt framework
ma ngudn mé gitip xay dung chuong trinh kiém thir
thyc thi cac hanh dong 1én trang Web mot cach tu
dong. WebDriver chay truc tiép trén trinh duyét va ho
tro' hau nhu tit ca cac trinh duyét pho bién nhu Firefox,
Chrome, IE, Opera, Safari. WebDriver chay trén tat ca
cac nén tang nhu Windows, Linux va Macintosh. Dy
la mot cong cu rat hitu ich cho viéc kiém thir chtc nang
ctia mg dung Web va kiém tra kha ning tuong thich
v6i trinh duyét. WebDriver hd tro viét kich ban kiém
thir trén nhiéu ngon ngir khéc nhau bao gém Java, C#,
Python, PHP, Ruby, Perl. Vé mit ban chat, WebDriver
1 mot goi cung cap cac API hay goi 14 thu vién.

Journal of Science and Technology 47



ISSN 2354-0575

Browser |

[

e

Hinh 3. Kién triic Selenium WebDriver [15]

3. Bai toan va chuwong trinh
3.1. Bai toan
Bai toan dat ra la xay dyng modt cong cu

kiém thtr chirc ndng hudng dit liéu thuc hién kiém
thir dwoc trén nhiéu trang Web khac nhau va trén
nhiéu trinh duyét khac nhau nhu Google Chrome,
FireFox, IE, Opera, Safari ma khong yéu cau ngudi
sir dung can trang bi kién thirc vé lap trinh.

Van dé dat ra 1a mdi trang Web c6 s luong
d6i tuong can tuong tac trén trang la khac nhau, dan
dén sb luong dau vao kiém thir 1a khac nhau. Nhu
vay can xay dung phan mém véi s6 lwong dau vao
1a tly bién. Dong thoi mot ddi tugng trén trang Web
¢ thé xac dinh duoc bfmg nhiéu cach khac nhau
duya trén ma HMLT cua trang Web d6, bao gdm cac
kiéu dinh vi nhu: Id, Name, Class Name, XPath,

CssSelector, LinkText, Partial Link Text, Tag name.

Input: tép dit liéu dau vao bao gdm céc
thong tin: m truong hop kiém thir, kiéu dinh vi cua
timg ddi tugng trén trang, gia tri dinh vi cua timg
ddi tuong, gia tri dir liu can nhap cho ddi tuong
d6 va két qua mong doi trong tng véi timg truong
hop kiém thir.

Output: két qua ciia mot truong hop kiém
thir nhan gid tri Pass hogc Fail. HO trg bao c4o thong
qua email, xuét t&p Excel va chup anh man hinh lic
thuc thi kich ban.

3.2. Dir liéu

Dt li€u trong bai nay ching t6i1 xay dung thir
nghiém cho chtic nang tao tai khoan cua Google. Tép
dix liéu cho kich ban kiém thtr ¢6 cdu trac nhu sau:

Bang 1. Cdu triic testcase hwéng dit liéu

TC | Locator | Locator | Locator Locator 4 Locator 5 Button Value | Value Value Valuoe Value Act_Loc Exp
ju ) 1 z 3 1 2 3 4 L
' TCO | Id@fus | Name@ | ld@user | CssSelector | Name@C | XPath@/ Linh | Linhs | 12345 | 12345 | XPath@ " [@id | Enter
1 tName |lastNa | name @#passwd> | onfirmPa | /*[@id= Sutehy | 6 ] ="view_comtane | first
me div.aCsJod.o | sswd “account ") form/di+v{2}d | name
JeWuf > div DetailsN ividiv[1]/div[1)/
> div.XbohP ext”)/con div[1)/div/div[2]
> input tent/span fdiv[2]
TCO | 4@ | Name@ | @ CesSelector | Name(@C | XPath@ | L2 Tinh? | Lethili | Iethilin | XPath@//*[(@d | Enter
2 firstNa | lastNa | Usemam | @#passwd> | onfirmPa | /*[@id= 411ute | nh h ="view_containe | last
me me e div.aCsJod.o | sswd "account hy r"}form/div{2)d | name
JeWuf > div DetailsN ividiv[1)div[1])
> div.XbshP ext"Jeon div[2)/div/div{2]
> input tent/span Idiv[2]
| TCO | Id@firs | Name@ | Id@User | CssSelector | Name@C | XPathi@/ | L& Linh | Linhle | Linh2 | Linh? | XPath@ ™ [@id | Venty
3 tWame |lastNa | name {@#passwd > | onfirmPa | ~[@id= 411 411 ="headingText"] | your
me div.aCsJod.o | sswd “account phene
JeWuf > div DetailsN number
= div. XbohP ext")feon
> input tent/span.
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Céu trac tép dir liéu bao gdm cac phan:

- TCID: 1a ma ctia mét trudng hop kiém thir.
M&i mét dong twong g voi mot trudng hop kiém
thur.

- Locator 1- Locator 5: dung dé xac dinh cac
dbi tugng trén trang Web can tuong tac khi kiém
thir bao gdm 2 phan: phan truée dau @ la cac tir
khoa bao gdm: Id, Name, Class Name, XPath,
CssSelector, LinkText, Partial Link Text, Tag name;
sau ddu @ la gia tri ctia cach dinh vi tuong tmg. Ty
thudc s6 dbi tugng trén trang Web can tuong tac, sb
lugng cac truong Locator c¢6 thé ting hodc giam.
Tuy thudc vao ma HTML ma trang Web duoc xay
dung, cac tir khoa xac dinh dbi tugng duogc lya chon
la khac nhau.

- Button: xac dinh ddi tugng 1a Button trén
trang Web. Cach viét twong tw nhu Locator phia trén.

Nguyén ly hoat dong

Dhu vio

Ung dyng céin
kiém thir
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- Value 1 - Value 5: gia tri du vao twong ting
voi cac dbi tugng dugc xac dinh boi cac Locator
trén. M&i mot dong 1a mot bo gia tri dau vao twong
g cho mot truong hop kiém thir. Mdi bo dir liéu
dau vao dugc xac dinh thong qua cac ky thuat kiém
thtr hop den nhu: Phan vung twong duong, Phan
tich gia tri bién, Ky thuat bang quyét dinh [8].

- Act_Loc: x4c dinh vi tri ciia ddi twong trén
trang chira két qua thuc t& sau khi thuc hién kich
bang kiém thu.

- Exp: két qua mong doi cua trudng hop
kiém thir.

3.3. Xay dung lrng dung kiém thir

Trong phan nay chung t6i s& mo ta chi tiét
nguyén ly hoat dong va cac chuong trinh cai dat
chinh cta cong cy.

Biura

Bio cdo két qua

Ungdung Email Excel

Bé kich bin =
T ;X‘
Main hinh chyp lic thye thi

Hinh 4. Nguyén Iy hoat dong cua cong cu

Hoat dong cua cong cu kiém tht tu dong
hudng dit liéu nay c6 thé phan tich thanh 3 budc
chinh nhu sau:

- Bwée 1: Nhap cac yeu cau dau Vao cho
chuong trinh bao gom: (1) Ung dung can kiém
thi: Puong link cia trang Web can kiém thur
(Application Under Test). (2) Trinh duyét: lua chon
trinh duyét thyc hién kiém thir. (3) Tép dit liéu kiém
thir: Nhap cac truong hop kiém thir va dit liéu kiém
thir c6 cAu trac duge xay dung nhu Bang 1.

- Buée 2: Xir Iy timg truong hop kiém thir
va kiém thir ty dong ing dung Web thong qua kich

Khoa hoc & Cong nghé - S6 19/Thang 9 - 2018

ban kiém thir dugc xay dung va dua trén nén tang
hd trg cua Selelinum WebDriver. Chwong trinh thye
hién ty dong cac thao tac kiém thir trén trinh duyét
duogc chon voi tiing dong dir liéu trong t€p dir li¢u:
nhap dir liéu vao cac dbi tugng trén trang thong qua
cac Locator va Value; nhan nat Button trén trang
dugc xac dinh boi Button va so sanh két qua thuc té
v6i két qua mong doi Exp. Két qua thuc té dugc xac
dinh thong qua cot dit li¢u Act Loc.

- Buée 3: Dua ra két qua kiém thir qua ba
kénh: trén giao dién cong cu, glri email va xuat
ra excel. Chuong trinh hd tro co thé giri mail t6i
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nhiéu nguoi lién quan cing mot lac. Két qua kiém
thir dwoc xuat ra tép Excel gitip cho kiém thir vién
c6 thé téng hop bao cio mot cach d& dang, nhanh
chong va thuan tién hon.

Ngoai ra chuong trinh con cung cip tinh
nang: Chup anh man hinh luc thyc thi kiém thir giap
kiém thir vién d& dang trong viéc tim 18i hon.

Céac chuwong trinh chinh dwge xay dung:

Chuwong trinh 1: Xir Iy tép dir liéu dau vao:

Buée 1: Thyc hién chuyén dir ligu tir tép
Excel sang dang list. Ching ta s€ thao tac véi dir
liéu trén list.

Bwéc 2: St dung vong lap thuc hién cac
cong vi¢c sau:

Xét dong dau tién cua list, chinh 1a tiéu d&
cua cot dir liéu:

Néu bit ddu boi tir “Locator”, “Button”,
“Atc” thi xét cac ky tu dau trude phan @ trong 6 dit
lidu. Cac ky ty dau 1 ky hiéu cua 8 kiéu dinh vi dbi
tugng trén trang Web dugc xac dinh boi Selenium
WebDriver: 1d, Name, Class Name, XPath,
CssSelector, LinkText, Partial Link Text, Tag name.
Dua vao kiéu dinh vi, ung dung s€ tuong tac voi ddi
tuong trén trang Web.

Néu bat dau boi tir “Value” thi ldy gia tri
nhap vao cho ddi twong trén trang Web twong tng.

Néu 1a “Act Loc” ding dé ldy ra két qua
thue t& sau khi thuc thi kich ban kiém thir véi mot
b6 dit ligu cu thé.

Néu 1a “Exp” thi dua ra két qua mong doi
tuong Gmg cho kich ban kiém thir do.

Buée 3: Thuc hién so sanh két qua thuc té
v6i két qua mong doi:

Néu két qua thyc té va két qua mong doi
gidng nhau thi tra vé két qua 1a Pass. Pong thoi
cong két qua sb luong trudng hop kiém thir Pass
thém 1 don vi.

Néu két qua thyc té va két qua mong doi
khong giéng nhau thi tra vé két qua 1a Fail. Dong
thoi cong két qua sb luong trudng hop kiém thir Fail
thém 1 don vi.

Téng sb truong hop kiém thir dugc tinh dya
trén do dai cua list.

Chwong trinh 2: Chuyén dbi di liéu tir tép
dir liéu sang dang list (danh séch).

Buéc 1: Tao dbi tuong Excel st dung thu
vién Microsoft.Office.Interop.Excel.

Buére 2: Sir dung vong lap doc lan lugt timg
dong dit liéu chuyén sang list bao gdm ca dong tiéu
.

Chwong trinh 3: Thyc hién gui email tdi
cac thanh vién lién quan.

Bwére 1: Khai bao sir dung dich vu Google
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SMTP ctia gmail.

Bude 2: Thyc hién Iy cac thong tin tir cong
cu bao gdbm: Dia chi email nguoi giri, Pia chi email
nguoi nhan (s6 lugng email ngudi nhan co thé 1a
mot hodc nhiéu nguoi, tuy thude vao s6 email dugc
nhap), Tiéu d& thu, Noi dung thu. Noi dung thu bao
gdm cac thong tin sau: Tong sb truong hop kiém
thir, s6 lugng truong hop kiém thir “Pass”, sb lwong
truong hop kiém thir “Fail” va két qua cia timg
truong hop kiém thir cy thé. Va tép dinh kém anh
giao dién ing dung Web luc thyc thi kiém thir.

Buée 3: Thuc hién ciu hinh gui thu va dua
ra thong bao khi thyc hién gtri thanh cong.

3.4. Két qua thye hién
Sau khi thuc thi kich ban kiém thir, két qua
thu duogc nhu sau:
Bang 2. Két qua kiém thir

Tiéu dé | Két qua Ghi chu

Total: |125 Téng sb trudng hop kiém thir

Pass: 103 Téng sb truong hop kiém thir
thanh cong

Fail: 22 Téng s6 truong hop kiém thu
khéng thanh cong

TCOl |Pass Két qua kiém thir cia ma TCO1

TC02 |Pass Két qua kiém thir cia ma TC02

TCO03 |Fail Két qua kiém thir cia ma TC03

Tir théng tin & Bang 2, chung ta ¢6 mot sd
phan tich: ching ta c6 thé tinh dugc ti 18 test case
da thanh cong trén tong sb lugng test case. Tur d6
¢6 thé dua ra quyét dinh dd dung kiém thir duoc
hay chua. Pong thoi thong tin két qua cu thé cua
ting test case cho phép ching ta biét truong hop
kiém thir ndo chua thanh cong, thong tin ndy duogc
chuyén cho bén lap trinh vién dé thyuc hién chinh
stra. Ngoai ra, viéc luu anh chup man hinh lac thye
thi gitip viéc tim 18i duge nhanh chéng hon.

Mot loi thé cua cong cu so voi cac cong cu
khac 1a ty dong chup anh man hinh Gtng dung Web
lac thyc thi kiém thir va ty dong giri két qua kiém
thtr t61 nhing nguoi lién quan thong qua email.

4. Két luan

Bai bao nay c6 dong gop nhu sau: chiing toi
xay dung mot cong cu kiém thu tu dong hudng dix
lidu co thé kiém thir chirc ning bat ky trang Web
nao trén ba trinh duyét phd bién 1a Chrome, Firefox
va IE, ddng thoi khong yéu cau nguoi sir dung c6
kién thire 14p trinh.

Cong viéc tiép theo cua chung toi 13 mo
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rong két qua dat duoc ciia bai bao bang 2 cong viéc.
Tht nhét, chung toi muén mé rong dau vao dir liéu
khong chi trén file dit liéu Excel, ma trén nhiéu dang
file dit liéu khac, cu thé nhu XML, CSV, Database;
m& rong kiém thir trén hai trinh duyét 1a Opera va
Safari. Thir hai, ching toi mudn trién khai kiém thir
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trén g dung mobile, cu thé 1a img dung Android
va IOS.

Sau khi di tim hiéu va so sanh nhu vay,
chung t6i tin rang cong cu nay c6 thé dugc mo rong
va ¢6 thé mg dung hd tro kiém thir tu dong chtic
nang hudng dir liéu mdt cach hiéu qua.
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DATA DRIVEN AUTOMATION TESTING FRAMEWORK FOR WEB APPLICATIONS
USING SELENIUM WEBDRIVER

Abstract:

Software testing is the main technique to ensure quality and finding bugs. In general, this is a
difficult and time-consuming task. Web applications are becoming more and more complex. Due to the
peculiarities of such applications, so manual testing is often poorly performed or skipped by testers. Test
automation can help to avoid this situation.

Data-driven automated testing with test scripts stored in spreadsheet formats is very effective in
testing Web applications. The goal of this paper is to develop a self-guided data-driven testing tool for web
applications using the Selenium WebDriver framework. With this testing tool, users can test any web page
without programming knowledge.

Keywords: Software Testing, Automation Testing, Selenium WebDriver, Framework, Data Driven Framework.
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