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LOI CAM ON

Trude tién t6i xin giri 101 cam on chan thanh va sdu sic dén thay gido PGS.TS
Pham Ngoc Hung - nguoi di truc tiép huéng din, khuyén khich, chi bao va dong gop
nhiing ¥ kién quy bau trong sudt qua trinh toi hoc tap, nghién ctru ciing nhu tir khi toi
bt dau nghién ctru dé tai dén khi hoan thanh luan vin nay.

T6i xin chan thanh cam on cac thy c6 gido khoa Cong nghé thong tin, truong
Pai hoc Cong nghé, Pai hoc Quéc Gia Ha Noi da tan tinh dao tao, cung cép cho to1
nhiing kién thirc v cing quy gia, di tao diéu kién tot nhét cho t6i trong sudt qua trinh
hoc tap, nghién ctru tai truong.

Dong thoi t6i xin chin thanh cam on nhitng nguwdi than trong gia dinh cing toan
thé ban be, dong nghiép di luon giup dd, dong vién toi trong nhitng luc gip phai khod
khan trong viéc hoc tép va nghién ctru.

Cudi cung, t6i xin chan thanh cam on L& Khanh Trinh va Lé Thi Phuong nguoi
da gitp dd, tao diéu kién cho t6i nghién ctru cong cu kiém thir ty dong ATWT va céc
d@)ng nghiép cua toi tai Cong ty Phan Mém FPT d3 tao diéu kién thuan loi cho t6i hoc
tap va nghién ctru chuong trinh thac si tai Pai hoc Cong ngh¢, PH QGHN.



TOM TAT

Luan vin tap trung nghién ctru phuong phap kiém thir tu dong twong tac giao
dién cia cac tng dung Web. Phuong phap nay 1a mot trong nhiing phuong phap kiém
thr dang duoc 4p dung va str dung ngdy cang rong rai trong viéc kiém thir cac san
pham phan mém noi chung ciing nhu Gmg dung Web néi riéng. Phuong phap kiém thir
ty dong twong tac giao dién nguoi dung di duoc dé xudt va cai tién boi mot sb tac gia
v6i y tuong chinh 1a dic ta twong tic ngudi dung cua timg trang Web bang may hitu
han trang thai. M6 hinh dac ta hanh vi ctia cd Website s€ dugc xay dung bﬁng cach
ghép ndi cac md hinh ciia cac trang Web. Sau d6, phuong phap nay sir dung thuét toan
sinh cac duong dan kiém thir (test paths) mot cach tu dong dua trén mé hinh cua
Website sao cho cac duong dan kiém thtr ndy bao phu moi trudng hop cia hé thng.
Tuy nhién, phuong phap nay méi duge ap dung cho pham vi hé théng don gian va con
c6 nhirng han ché nhat dinh trong d6 co viéc xay dung tu dong cho bd dau vao. Luan
van tap trung nghién ctru va ap dung cong cu vao tng dung Web tai cong ty Va cai tién
cong cu dé thuc hién tu dong sinh bo dau vao nham tién t&i muc tiéu tu dong hoéa mot
cach hoan toan. Phuong phap dé xuat va cong cu dugc ap dung tai cac giai doan kiém
thir chap nhan va ap dung cho mo hinh Agile. Két qua thyc nghiém cho thay tiém ning
mg dung ctia cong cu ndy trong viéc kiém thtr ty dong giao dién cho cac ing dung
Web.

Tir khéa: Kiém thir tw dong, twong tdc hanh vi ngueoi ding, mdy hiru han trang
thai, dwong dan kiém thir



ABSTRACT

This thesis researches a automated GUI testing of Web applications. This method
is one of the test methods are being applied and more widely in testing software
product and also in testing Web application. This method has been proposed by some
author with main idea is the model of each Web page of the Website under testing
which describes the user interactions is represented by a finite state machine. The
model that describe the behaviors of the whole Website then is constructed by
composing the models of all Web pages. After that, the proposed method uses an
algorithm to generates automatically test paths based on the compositional model of
the Website so that these test paths cover all possible interactions of the system.
However, proposed method has been developed and applied to test on a simple
systems, and remains certain limited include develop automation for testing input data.
This thesis have been applied successful and improve automation test tool on the Web
Applications of company and generate test input automatically. Proposed methods and
this tool has been applied in the acceptance testing stage of Agile model.The
experimental results show the potential application of this tool for automated GUI
testing of Web applications in practice.

Keywords: Automated GUI testing, user interaction behavior, finite state machine, test
paths, Web application



LOI CAM DOAN

T6i xin cam doan rang luan van thac si cong nghé thong tin “Phwong phap kiém
thir tu dong twong tac giao dién nguoi dung cho cac ung dung Web” la cdng trinh
nghién ctru cua riéng t6i, khdng sao chép lai ciia ngudi khéac. Trong toan bd ndi dung
cua luan vin, nhitng diéu di duoc trinh bay hoic 14 cia chinh c& nhan toi hoic 1a dwgc
tong hop tir nhidu ngudn tai liéu. Tt ca cac ngudn tai liéu tham khao déu c6 xuat xu rd
rang va hop phap.

T61 xin hoan toan chiu trach nhiém va chiu moi hinh thirc ky luat theo quy dinh
cho 101 cam doan nay.

Ha Noi1, ngay 24 thang 03 nam 2016

Tran Thi Thay Hang



DANH MUC THUAT NGU VIET TAT

STT | Tirviét tit Tir diy da Y nghia

1 | API Application Programming | Giao dién 1ap trinh (rng dung
Interface

2 |FSA Finite State Automaton O-t6-mat hitu han trang thai

3 |FSM Finite State Machine May hitu han trang thai

4 | MBT Model- base testing. Kiém thtr dua trén mé hinh.

5 | ATWA Automation  Testing Web | Cong cu kiém tht tu dong
Application cho ung dung Web

6 | GUI Graphical User Interface Giao dién tuong tic nguoi

dung
7 | OCR Optical Character Recognition | Nhan dang ki tu quang hoc
8 | UML Unified Modeling Language Ngon ngit mé hinh héa théng

nhat
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Chuong 1: Gidi thi¢u

Hién nay, ty dong hda duoc ing dung trong rat nhiéu linh vuc, muc dich thuong
da dang va tuy theo nhu céu cua timng linh vuc. Tuy nhién, diém chung nhét cua giai
phép nay 14 huéng dén giam nhan luc, thoi gian va nang cao chit luong cua qua trinh
kiém thir [1]. Trong qua trinh phat trién phan mém, da c6 rt nhidu cic cong cu kiém
thir duoc 4p dung. Nhiéu phuong phép ciing duge ap dung cho timg giai doan voi muc
dich chinh 1a giam thiéu viéc sai sot do kiém thtr san pham mot cach thu cong, tranh
viéc 1ap di 1ap lai mot dong tac, gdy nham chan tir d6 xay ra viéc kiém thr thiéu.

Céc tng dung Web dugc phat trién mot cach manh m& nhung yéu cu cua khach
hang dit ra duong nhu chua dap ung duoc. Cau hoi quan trong trong phat trién phan
mém dit ra 1a: “Lam thé nao dé dam bao dugc chat luong cua cac timg dung Web™.
Kiém thir gan nhu 1a phuong phap duy nhat dé dam bao chat luong cho cac san pham
phan mém trong cac cong ty phan mém hién nay. Giai doan kiém thur 13 giai doan
chiém mét rat nhiéu cong sirc va tién cua, chi phi cho giai doan nay ciing thudng
chiém t&i 40% tong cac nd lyc danh cho mot du 4n phat trién phan mém. Cac cong
viéc kiém thir thuong lam mot cach thii cong nhung van khong thé dam bao phat hién
ra dugc hét tat ca cac 16i. Kiém thir thu cong thuong giy cam giac nham chéan dic biét
tai giai doan kiém thir hoi quy. Mdi khi thuc hién sira mot 16i nhd trong hé théng, kiém
thur vién phai thyc hién kiém thir lai toan bo hé théng, cong viéc lap di 1ap lai mot cach
nham chén. Cac k¥ thuat hay phuong phap kiém thir ty dong dugc biét dén nhu 1a cac
giai phap tiém ning dé giai quyét cac van dé néu trén. Viéc ap dung kiém thir tur dong
khién chung ta c6 thé cat giam di rat nhiéu thoi gian va chi phi khong can thiét.

Phuong phap kiém thtr ty dong twong tac ngudi dung cua tng dung Web 1a mot
trong nhitng phuong phap kiém thtr tu dong dang phd bién hién nay. Phuong phap
kiém thtr tur dong twong tac giao dién nguoi dung duoc chia thanh ba phwong phéap
kiém thir chinh: kiém thtr thii cong, kiém thir bang cach chup va phat lai (capture and
replay), kiém thir dua trén mé hinh [4]. Trén thuc té, c6 rat cong cu kiém thtr tu dong
ap dung cho cong viéc kiém thir nhu [5] d3 mo ta, tuy nhién huéng nghién ctu vé
kiém thir dua trén mé hinh cho tng dung Web dang I3 huéng nghién ciru dugc nhiéu
tac gia dé cip va dua ra nhiéu phuong phap nhung dudng nhu viée kiém thir chire
ning (theo ludng twong tac giao dién ngudi dung) vAn chua co giai phap thoa dang.
Mot s6 nghién ctru trude di dé xuat cac phuwong phap va cong cu thyuc hién viée kiém
thtr chire nang tng dung Web [2,3]. Cong cu va phuwong phap duoc dé xuét boi [3] va
cai tién boi [2] ¢6 ¥ tudng chinh 1a ddc ta mot cach thi cong may hitu han céc trang
thai tuong tac nguoi dung cia ting trang Web, sau do cac ban dic ta may hiru han
trang thai nay thong qua JFLAP [8] dé sinh ra tép tin excel 1am dau vao cho cong cu
kiém thir ty dong. Phuong phéap dua ra ap dung thuat toan sinh cac dudong dan kiém



thir (test paths) mot cach tu dong dua trén mé hinh ctia trang Web sao cho cac duong
dan kiém thir bao phu moi trudong hop cua hé théng. Cong cu xdy dung tich hop Java
va Selenium [7,9,10,11] dé thuc hién kiém thir mot cach tu dong tat ca céc duong dan
kiém thir duoc sinh ra. Tuy nhién, phuong phap niy con c6 nhitng han ché nhat dinh
trong do6 co6 vi¢c xay dung tu dong cho bd dau vao. Céc dit liéu dau vao cho cong cu
phai thuc hién thi céng hon 70% khdi luong cong viée, va thudng xay ra sai sot dan
té1 viée thuc hién 1dp di 1ap lai nhiéu 1an mdt cong viéc. Mot han ché trong phuong
phép [2,3], phuong phap méi chi thuc hién kiém thir ty dong cho mot sé hé théng don
gian, chua ap dung thuc té vao du 4n theo quy trinh phat trién phan mém, dic biét quy
trinh phét trién phan mém theo xu hudng hién nay, quy trinh phat trién theo mé hinh
nhanh - Agile.

Luén van tap trung nghién ctru va dua ra giai phap dé giai quyét van dé néu trén.
Tir cong cu da dugce dé xuat boi [3], luan van nghién ciu ap dung va cai tién cong cu
thuc hién tu dong sinh bd dau vao, str dung JFLAP ho tro, nham tién t6i muc tiéu tu
dong hdéa mét cach hoan toan. Ngoai viéc cai tién bo dau vao cho cong cu kiém thu
duoc dé xuét, luan vin ap dung phuong phéap dic ta mo hinh [12] va ap dung cho hé
théng phurc tap v6i nhiéu loai phan tir Web. Ngoai ra, diém dic biét trong nghién ctru
nay, luan van da thuc hién 4p dung vao giai doan kiém thir chdp nhéan trong mé hinh
Agile [13] tai cong ty FPT Software.

Nbi dung cua luin vin dugc trinh bay trong nim chuong va phan két luan.
Chuong 1 gi6i thiéu vé dé tai, chwong nay trinh bay cac ngit canh, nhitng 1y do chon
dé tai, myc tiéu ctia dé tai va cau triic ctia luan van. Chuong 2 trinh bay vé kiém thir ty
dong, so sanh gitra kiém thir tu dong va kiém thir thu cong, cac kiéu kiém thu tu dong,
néu 1y thuyét ciia kiém thir tu dong dya trén md hinh. Chuong 3 mé ta phuong phap
dic ta trong tac giao dién cho cac ing dung web, trong chuong nay ngudi viét c6 néu
cach dac ta, xdy dung mo hinh dac ta, va cach biéu dién m6 hinh dic ta nhu thé nao.
Chuong 4 mo ta vé viéc sinh va thuc thi cac ca kiém thu tu dong va vi du ap dung.
Chuong 5 gi6i thiéu cong cu va trinh bay két qua thuc nghiém vao mot tng dung Web
tai Cong Ty C6 Phan Phan Mém FPT. Cudi cung 1a phan két luan, dinh huéng mo
rong va tai liéu tham khdo.



Chuong 2: Tong quan vé kiém thir phan mém tu dong

2.1 Kiém thir phan mém tw dong

Nhu ching ta di biét, san pham phan mém duoc kiém thtr tat nhién s& luon ludn
dam bao dugc chét luong khi dua ra moi truong st dung. Kiém thtr phan mém 13 thue
hién tim ra 15i tiém an trong phan mém. Nhung khong han 1a chi tim 13i. Viéc kiém
thir can phai xem xét dén mirc do hiéu qua, hiéu suit cua cong viéc kiém thir, phai dam
béo vira nhanh chéng nhung lai ton it chi phi nhét co thé.

Kiém thir ty dong da giai quyét dugc phan nao d6 vin dé nay. Kiém thir ty dong
c6 thé giam cong sirc duoc yéu cau dé kiém thir, hodc ¢6 thé ting viéc kiém thir trong
mot giéi han cho phép. Kiém thir tu dong co thé chi can thuc hién trong vai phat ma
kiém thtr thi cong phai thuc hién trong vai gio.

Trong thuc té viéc kiém thu tu dong va kiém thu phﬁn mém thu cong c6 nhitng
vu va nhuge diém 1a khac nhau. Kiém thir phan mém khong phai 1a cong viéc dé dang
va cling can phai c6 ki nang. Nguoi kiém thtr chi can tao mot bo cac ca kiém thir (test
cases), thuc hién ching, quan sat va so sanh vdi tai li€u chuin va ban da c6 thé thuc
hién kiém thir. Tuy nhién, cong viéc quan trong nhat trong kiém thir d6 1a can phai lya
chon ra bo céc ca kiém thir nao dé c6 thé tim ra duoc nhiéu 161 nhat c6 thé.

Do6i voi kiém thi, chung ta co thé dua ra bén diéu quan trong can quan tam dé
viéc kiém thir dat dugc két qua t6t nhat d6 1a: Chat luong cta bo céc ca kiém thir, hiéu
qua cia viéc tim 13i, tiét kiém chi phi, dé dang bao tri. Vi vy viéc kiém thtr chi 14 tim
16 1a chua du, chung ta cAn phai quan tim dén cac yéu té 1am cach nao dé tim duoc
nhiéu 16i nhung lai ¢dam bao chi phi khong vuot qua mirc [4].

Kiém thir ty dong ciing can phai c¢6 ki nang nhung ky ning dé danh cho viéc
kiém thtr tr dong hoan toan khac v6i kiém thir thii cong. Diéu nhéan thiy dau tién va sy
khéc biét dau tién do 1a vé mit chi phi. Pé cam théy duoce 1oi ich thuc su cua kiém thu
tu dong, nguoi dung can phai lya chon va cai dat mot cach can than. Chat lugng cua
kiém thir tr dong doc 1ap voi chit lwong cua kiém thr. Ty dong kiém thir anh huéng
duy nhat dén viéc 1am cach nao dé tiét kiém chi phi va cai tién hodc bao tri. Tuy nhién,
mdi mdt 1an cai dat kiém thu tu dong chi phi thuong vuot va trdi hon so voi viée tao
va bao tri. Néu chi st dung duy nhit mot 1an cong cu kiém thir ty dong chi phi s& rat
cao va nhu vay kiém thir tu dong lai khong mang lai loi ich. Do do, ddi véi cong viéc
phai thuc hién lai nhidu 1an, va kéo dai trong nhiéu thoi gian thi kiém thir ty dong 1a
mot lua chon tot va mang lai lgi ich cling nhu hi€u qua cong viéc cao.



2.2 CAc phwong phap kiém thir tw dong

2.2.1 Cac mirc dd kiém thir tw dong

N6i dén kiém thir, chung ta s& dé cap dén quy trinh, dén phuong phép kiém thtr,
dén cac kiéu kiém thtr. Tuy nhién, tai nghién ctru nay ngudi viét mudn dua ra céac kiéu
Kiém thtr tw dong.

Mo hinh V-Model d3 qua quen thudc dbi véi nhitng nguoi 1am trong cong viée
kiém thir. M6 hinh thé hién mot cach rd nhét cac hoat dong cua kiém thir tir giai doan
kiém thtr mtrc don vi, kiém thtr tich hop, kiém thir hé théng cho dén kiém thtr chép
nhén. Tuong tng v6i mdi mot cong doan trong viée phat trién phan mém 13 mot hoat
dong kiém thir. Vi mbi mot mirc kiém thir, chung ta déu c6 thé ap dung kiém thir tu
dong. Theo tai liéu [5], dua trén mo hinh vira néu chiing ta c6 thé chia kiém thir tu
dong thanh ba kiéu:

Kiém thir mtrc don vi (Unit test)
Kiém thtr tich hop (c6 thé 1a tich hop cic mo dun hodc tich hop hé thong)

Kiém thtr giao dién nguoi dung (kiém thtr chire nang, kiém thir luéng)

Kiém thir ty ddong mirc dom vi (Unit test): Kiém thir mic don vi 1a kiém thir mirc
dau tién dugc thyc hién khi phat trién san pham phan mém. Cong viéc kiém thir mirc
don vi dugc thuc hién nhanh, tin cdy vi chi thuc hi€n véi1 mot phén nhd trong ma
chuong trinh, mirc don vi. Kiém thtr vién thuong 1a 18p trinh vién, khi tao ra mot ham
hoac mot thu tuc, ngay sau do 1ap trinh vién thuong tao luén céc ca kiém thir dé thuc
hién kiém thir ngay 1ap tirc ma khong can phai chd cho dén khi lap trinh hoan thién san
pham. Kiém thir ty dong mic don vi chiém khdi luong cac bo kiém nhiéu nhét va cac
cong cu thudng da dang nhat. Cac cong cu kiém thir tr dong ap dung cho muc kiém
thir nay: cong cu phan tich md ngudn, hay céng cu di danh gid mic do bao phu v.v.
(Hinh 2.1)

Kiém thir tw dong mirc tich hop (Integration test and System Test): Kiém thir tich
hop thyuc hién nhimg phan ma kiém thr mtc don vi chua bao phu va chua duoc kiém
thtr. Kiém thtr tich hop thuong mat nhiéu thoi gian, cham, va dé thuc hién ty dong
thuong kho, yéu cau can phai thuc hién 14p trinh nhiéu hon so voi kiém thtr mirc don
vi. C4c cong cu kiém tht tu dong 4p dung cho muc kiém thtr nay: phén tich dong
(dynamic analysis) tu dong do tim cac 16i do tran bd nhé v.v. (Hinh 2.1)

Kiéu kiém thir tw dong twong tic giao dién ngudi dung: Kiém thir tvong tic giao
dién nguoi dung 12 kiém thir tat cac cac chirc niang va cac duong dan kiém thir cuia g
dung. Cong viéc thyc hién kiém thtr twong tac giao dién thuong kho khin vi ¢6 nhiéu
rang budc gitra cac thanh phan, chitc ning. Vi du, mot s chirc ning cta ing dung phai
thuc hi€n theo moét trinh tu phirc tap cua céac su kién cia giao dién nguodi dung. Kiém



thtr tw dong tuong tac giao dién ngudi dung thuong chiém phan nhé hon so voi kiém
thir ty dong mirc don vi va mirc kiém thir tich hop nhung khong vi thé ma kiém thir tu
dong tuong tac giao dién nguoi dung lai khong hitu ich, kiém thir twong tac giao dién
ngudi dung da ¢ nhitng loi ich dang ké.
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Hinh 2.1. Phan loai cac cong cu kiém thir ty dong twong tmg trong vong doi
phat trién phan mém [4]

2.2.2 Kiém thir twong tic giao dién ngudi dung

Giao dién nguoi dung 13 phan trung gian gitra ngudi sit dung va hé théng. Nguoi
str dung tuong tac voi giao dién nguoi dung dé thuc hién cac nhiém vu. Mot giao dién
ngudi dung 13 mdt phan quan trong cia twong tac hé thong. Ngudi dung c6 thé dua
trén cac giao dién dé c6 thé hiéu hé théng nhu thé nao va quyét dinh sir dung hay
khong str dung. C6 nhiéu phuwong phap khac nhau ma yéu té dau vao va yéu t6 dau ra
str dung céc kiéu cam bién nhu hinh anh va 4m thanh. Cac phuong phap khac nhau nay
o thé st dung mot cach Kkét hop trong cung mot hé thé)ng va cho cung mot nhi¢m vuy.
Nguoi sit dung c6 thé nhin thiy cac dit 1iéu dau ra cua hé théng bang man hinh may
tinh va co thé nhap cac gia tri dau vao tir cac thiét bi nhu chuét, ban phim, cam bién
bang cham vao man hinh. Cac cach ma nhiing phuong phép nay dugc thuc hién chi thé
hién duoc cac kiéu twong tac khac nhau [6].

Theo tai liéu [6] tuong tac giao dién ngudi dung duoc chia ra lam hai kiéu chinh:
dong 1énh (Command-line) va tuong tac giao dién nguoi dung (GUIS).
Giao dién dong Iénh (Command-line): 1a nhitng vi du cta giao dién nguoi dung
dong bod va tuan tu. Cac hop thoai giita hé thong va ngudi dung duoc thiét 1ap theo mot



trinh tu cac cau hoi va cau tra 10i. Tai mdi mot budce, hé thong s& chd cho dén khi
ngudi dung giri 1énh. Sau d6 hé thdng s& thuc hién xtr 1y, giri két qua dau ra, va thuc
hién budc tiép theo. Mot kiéu vi du cho dang giao dién nay 1a Unix Shell

Giao dién twong tac ngwoi dung (GUIs) hd tro da dang va phong phti hon giao dién
dong 1énh (command-line). GUIs ¢6 cac biéu mau dé dién (form fill-in), lwa chon thuc
don (menu selection), hay thao tac truc tiép. Mot giao dién c6 thé c6 nhiu ctra s6 va
man hinh twong tac véi nhiéu dbi twong khac nhau nhu: thuc don, nat 4n v.v. Tat ca
bao gdm ca vin ban duoc tron 1an trong giao dién giup tao ra mot ban giao dién hoan
chinh, bat mat hon giao dién chi dung mdt minh van ban dé thé hién. Giao dién tuong
tac ngudi dung con da dang phong phu hon trong viée tuong tac nhd hd tro: chuyén
ddi gitra cac ctra s6, kéo tha, nhap chudt v.v. Dic biét, ngudi dung c6 thé 1am gian
doan mot nhiém vu dé tuong tac véi mot cura sO hay hop thoai. Giao dién tuong tac
ngudi ding co cac kiéu khac nhau: siéu van ban (hyper-text), dua trén web (web-
based), dua trén biéu mau (form-based), thao tac tryc tiép, da nhanh (rick client), da
phuong thirc (multi-modal), va thyec tai do (virtual reality).

Phuong phap kiém thir tw ddng twong tic giao dién nguoi ding

Dbi voi kiém thir twong tac giao dién nguoi ding, ching ta ¢6 thé thyc hién thu cong,
phén tich tinh, hoic st dung céc céng cu kiém thir tw dong nhu: kiém thtr bang cach
chup va phét lai (Capture/Replay Testing), kiém thir ddu vao ngiu nhién (Random
input testing), kiém tha don vi (Unit Testing Frameworks), kiém thir dya trén mé hinh
(Model-based Testing) [tr39-50, 6].

Kiém thir bing cach chup va phat lai (Capture/Replay): Pdi voi cong cu nay,
kich ban kiém thtr s& dugc kiém thir vién thyc hién bang cach twong tac voi giao
dién thong qua cac hanh vi nhu: di chudt, nhép chuot, nhap dir licu dau vao, chon
thuc don, v.v. Cac tuong tac nay s€ duogc cong cu hd tro chup lai vé1 muc dich dé
phat lai trinh tir nay cho cac 1an sau. Loi ich ctia cong cu 14 c6 thé phan tich va nhan
dang duoc cac loai ki tu Otica (OCR), c6 kha nang quan sat tdt, tao ra duoc cac kich
ban kiém thir v6i nhidu ngdn ngit kich ban khac nhau. Tuy nhién, trén thyc té cong
cu chup va phat lai chua thyc sy 1a mot cong cu kiém tht tu dong tdt va hitu ich.
Cong cu con nhitng han ché: chi thuc hién duoc khi di c6 san phém, bi phu thudc
vao kiém thir vién dic biét khi dua cac gia tri dau vao, khong hd tro thiét ké ca kiém
tht va danh gia mirc d6 bao phu cua ca kiém thu, va phai thuc hién lai kich ban
kiém tht tir dau khi thay ddi cai dat. Vi du cho mot sb cong cu chup va phat lai:
Win Runner (www.mercury.com) , Rational Robot (www.ibm.com) v.v.



Kiém thir diu vao ngiu nhién (Random Input Testing): Kiém thir diu vao ngiu
nhién Random input testing con duoc goi 1a kiém thtr stochastic hay kiém thir
monkey. Viéc kiém thtr duwoc thyuc hién chi dya trén gia tri bat ki duge dua vao ma
gia tri d6 khong can phai mang ¥ nghia. Kiém thir dau vao ngiu nhién duoc thuc
hién boi bat ki ai ngay ca khi ho khong hiéu vé chuong trinh, ho chi can dua dit liéu
bat ki, hodc don gian chi 1a thao tac chudt va ban phim bat ki voi chuong trinh.
Theo danh gia ctia Microsoft thi 10-20% s6 16i chuong trinh dwgc tim ra theo cach
nay. Tuy nhién, phuong phap ndy c6 nhitng han ché khong thé bao phu tat ca cac
tredong hop. Ngoai ra, cac 161 tim thiy c6 thé khong ndm trong pham vi ciia chuong
trinh, 16i duoc tim ra kho tai hién va kho diéu tra. C6 hai kiéu cong cu ap dung
phuong phap kiém thtr ndy: Dumb monkeys, Smart monkeys.

Kiém thir don vi (Unit Testing Frameworks): Kiém thir twong tic giao dién
ngudi dung hd tro cho giai doan kiém thtr mirc don vi thuong duogc ap dung phd
bién nhét, dién hinh 1a JUnit (www.junit.org), NUnit (www.nunit.org). Cong cu nay
hd tro tot trong viéc t6 chirc va thuc thi cac ca kiém thir, cu thé 1a cho viéc kiém thir
cac API. Cach thuc hién phé bién nhat 1a 18p trinh céac ca kiém thtr mot cach thu
cong dua trén cac hanh vi twong tac Véi giao dién. Doi voi cong cu nay, kiém thir
tuong tac nguoi dung duoc coi nhu 1a kiém thir cac APL Céc ca kiém thir phai duoc
1ap trinh dé md phong hanh vi twong tac ctia ngudi dung véi giao dién, sau d6 bang
cach quan sat dau ra dé kiém tra két qua cé thuc sy nhu mong doi. Han ché cua
cong cu d6 1a cac truong hop hodc cac ca kiém thr déu ngin, nhu vay dé dang bo
qua nhiéu truong hop va din dén bo sot 16i. Ngoai ra, viée thyc hién 14p trinh céc ca
kiém thir doi hoi kiém thir vién phai c6 kinh nghiém trong cong viéc 1ap trinh va
luén ludn phai ning cao k¥ ning lap trinh. Mot sé cong cu ap dung phuong phap
nay: Abbot (abbot.sourceforge.net/), Jemmy (jemmy.netbeans.org).

Kiém thir dua trén mo hinh: Kiém thu dua trén mo hinh duoc xem nhu la mot
cong cu kiém thtr gitip ty dong sinh ca kiém thir twong tac giao dién ngudi ding,
Cong cu nay ap dung bang cach kiém tra ty dong san phdm hodc chuong trinh ¢6
dung nhu mé hinh dugc thiét ké hay khéng. Mirc cao hon cong cu d6 1a c6 thé thuc
hién sinh cac ca kiém thtr cung két qua thuc té so voi mong doi. Han ché cia cong
cu kiém thir ty dong nay do 1a kho ap dung ciing nhu xay dung véi mot s loai giao
dién tuong tac ngudi dung. Mot sd cong cu ap dung phuong phéap nay: TGV (www-

verimag.imag.fr/~async/TGV), AGEDIS (www.agedis.de), Autofocus
(autofocus.informatik.tu-muenchen.de), QuickCheck
(www.md.chalmers.se/~rjmh/QuickCheck), and Spec Explorer

(research.microsoft.com/SpecExplorer).


http://www.agedis.de/

2.3 Kiém thir ty dong dwa trén mé hinh

Co nhiéu khai niém khac nhau vé kiém thir dya trén md hinh. Tuu trung lai,
chung ta ¢ thé hiéu kiém thtr dya trén mé hinh 1a mot phuong phap kiém thir noi ma
cac ca kiém thir duoc sinh ra tir md hinh dic ta hanh vi cia hé thdng dang dugc kiém
tht. M6 hinh nay dugc biéu dién bﬁng may htru han trang thai, 6tomat, dac ta dai $0,
biéu d6 trang thai bang UML, v.v. [1].

Pé kiém thtr mot ung dung mot cach tu dong dya trén mo hinh. Trudc hét kiém
thur vién s€ phai tao ra mot kich ban bﬁng cach ghi lai cac hanh vi hodc cac hoat dong
cua hé théng hay tng dung d6. Bo kich ban nay duogc tao ra dua trén yéu cau, chuc
ning ctia hé thong. Thong thudng, bo kich ban nay kiém thir vién s& tao ra bang cach
thu cong, viéc kiém thr thii cong nay tiém an nhiéu rui ro, ton thoi gian va mat cong
stre. Kiém thur tu dong dua trén mo hinh chinh la viéc tao tu dong cac kich ban kiém
thur tr m6 hinh dugc xay dung.

Ban kich ban duoc sinh ra tir moé hinh chinh 1a dau vao cho cac ca kiém thir.
Tuong ing v6i b dau vao ta sé sinh cac gia tri ddu ra mong mudn. Két thuc budc nay,
chung ta c6 ca kiém thtr. Theo quy trinh kiém thir ty dong dwa trén mo hinh dwgc dinh
nghia trong [1], chiing ta c6 nim budc can phai thuc hién: Sinh mé hinh, sinh ca kiém
thtr, chay céc kich ban kiém thtr, so sanh két qua dau ra thuc té voi két qua dau ra dy
kién, va cubi cung tir d6 quyét dinh co6 hanh dong tiép theo 1a sira d6i mé hinh, tao
thém ca kiém thir, dimg kiém thtr hay danh gia chat luong ctia phan mém. Cong viéc
dau tién 13 sinh mé hinh dic ta hanh vi cua hé théng. Cong viéc dac ta hanh vi cua hé
théng thuong duoc st dung bang cac cong cu mé hinh héa. Tir mé hinh d6, gitip cho
viéc hiéu hé théng mot cach téng quan va rd rang, thuan lgi cho viéc kiém thu cling
nhu phat trién san pham.



Chuong 3: Phuong phap dac ta twong tac giao di€én cho
cac rng dung Web

Nhu chuong 2 dd dé cap, phuong phap kiém thir ty dong tuong tac giao dién cho
cac tng dung Web 1a phuong phap kiém thir dugc s dung rong rdi va phd bién. Dé co
thé kiém thtr tr dong duge mot ing dung Web bang phwong phap nay, trude hét chung
ta can phai xay dung hoic dic ta tuong tac giao dién. Viéc dic ta can ap dung kiém
thtr dya trén moé hinh. Ly thuyét vé kiém thtr dya trén mé hinh ciing d3 dugc chung toi
dé cép trong chuong 2.

M6 hinh 12 mot su biéu dd hoa, mo ta chi tiét hé thong, dong thoi mé ta chi tiét
cac khia canh, cic dic tinh cia hé théng. M6 hinh can phai du chi tiét dé giup ta hiéu
va doan nhan dugc hanh vi ciia hé thong. Co nhiéu phuwong phap dic td mé hinh nhu:
may hitu han trang thai, 6-t6-mat trang thai, mdy trang thai UML, chudi Markov, vin
pham, bang quyét dinh, v.v. [1]. Phy thudc vao phwong phap va céng cu kiém thir,
chuing ta s& lya chon phuong phéap dic ta hé thong twong Gmg. Trong chuong 3, chiing
t6i chi trinh bay mdt phuong phap dic ta tuong tac giao dién tng dung Web duoc st
dung cho nghién curu nay.

3.1 Phuwong phap xay dung mé hinh cho toan by wng dung
Web

Khi thyc hién dic ta tuong tac giao dién cho mot ng dung Web 4p dung may
trang thai hiru han 6-t6-mat, nguoi dung thuong gap kho khan trong viéc xac dinh cac
trang thai, c6 qua nhiéu trang thai, c6 qua nhiéu dudng chuyén trang thai, nhung c6 thé
13 thira hodic c6 thé 1a thiéu khi xac dinh trang thai dé dwa vao mé hinh. Cong viéc du
tién khi thyc hién kiém thir ty dong cho tng dung Web 13 can phai phan tich ing dung,
tap trung dua ra mdt md hinh téng thé vé chic nang cua tmg dung can kiém thir. Hinh
3.1 12 mot vi du mo ta ludng hoat dong ctia mot trang Web. Trang Web duoc phan cap
theo dang hinh cay tir 16n t6i bé. Dau tién 1a man hinh Login, sau khi thuc hién Login
thanh cong, Menu s& duoc hién thi dé nguoi dung lwa chon. Cac chirc ning chinh cua
trang Web s& dugc phan cdp tiép thanh ba phan: Organisation List, Services,
Geography.

Trong hinh 3.1 13 mot nhanh phan cip chic ning ctia Organisation List bao gdm:
Organisation Details, Bu/Directorates Details, Support Materials Details. Ngoai chirc
ning chinh cua Organisation List, con c6 cac chtc niang phu bd tro 1a: Popup,
Departement Details, Team Details.
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Hinh 3.1. Tai liéu thiét ké man hinh cua du an



Theo tai lidu [12] ¢6 chi ra cach tiép can va phuong phap xay dung mé hinh hiéu qua
cho toan bg ung dung Web tuan tu theo cac budc nhu sau:

1) Cac tng dung Web dugc phan chia thanh cac cum

2)  Phan tach, xac dinh duoc ting trang Web can kiém thir.

3) Xay dung mo hinh 0-t0-mat hiru han trang thai cho ting cum da dugc xac dinh
tai budc 1

4)  Ghép ndi cac mé hinh 6-t6-mat hitu han trang thai tai budc 3 thanh mot 6-t6-
mat hiru han trang thai cho toan bd tmg dung Web.

Minh hoa 6-t6-mat hiru han cua toan tmg dung Web dugc mod ta nhu hinh 3.2. Tai
budce 1, trang Web dugc phan chia thanh cadc cum 16n, nhu hinh 3.1. Sau do, téi budc
2, trang Web s€ dugc phan tach thanh cac trang thai nho hon 1a A, B va C. Sang budce
3, thuc hién xay dung mo hinh 6-t6-mat hitu han cho timg trang thai 1é6n A, B, va C, d6
la c&c md hinh 6-t6-mét ai trong Ung trang thai A va cd&¢c md hinh 6-t6-mat bi, ci twong
ung trang thai B, C. Budc 4, thuc hién ghép ndi cac md hinh A, B, C ta dugc mot 6-t6-
mat hiru han trang thai cho toan by tng dung Web.

Hinh 3.2.
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Hinh 3.3. Minh hoa 6-t6-mat hitu han trang thai cua toan tng dung Web

3.2 Pic ta twong tic giao dién ciia tirng trang Web bing 6-to-
mat hiru han trang thai

Phuong phap dac ta tuong tac giao dién ung dung Web duogc ching to1 st dung
cho luén vin nay 1a phuong phéap dic ta twong tac giao dién bing 6-t6-mat hiru han
trang thai. May hiru han trang thai (Finite State Machine - FSM) hay thuong duoc goi
13 6-t6-mat hiru han trang thai (Finite State Automaton) duoc biét dén nhu 13 phuong
phéap dic ta phd bién nhat cho thiét ké va kiém thir phan mém néi riéng va cac hé
théng noéi chung. FSM rat hiéu qua trong viéc dic ta hanh vi dva trén viéc chuyén
trang thai ciia cac hé thdng [1].

Dua trén cac yéu cau va chtrc ning cta hé thdng, c6 thé 1a cac tai liéu thiét ké,
kiém thtr vién dua ra dugc mo hinh dua vao 6-t6-mat hiru han trang thai. V&1 muc dich
chinh cta ludn vin mong mudn, kiém tra tinh dung din cua thiét ké so véi chuong
trinh. Dé v& duoc may hiru han trang thai, ching ta can hiéu cac thanh ph an cta 6-t6-
mat, 6-td-mat hiru han trang thai duoc thé hién qua cac thanh phan nhu sau:

- Tap céac dau vao, tap cac dau ra, va tap cac trang thai

- Dt li¢u dau ra la két qua cua cd@p dir liéu dau vao va trang thai



- Trang thai tiép sau 1a két qua ctia cip dau vao va trang thai tdi bude tiép theo

Dé ¢ cach nhin mot cach hé théng va toan hoc, tai liéu [3] da dua ra dinh nghia 3.1
va 3.2 nhu sau:

Pinh nghia 3.1: Hanh vi tuong tac giao dién cia mot trang Web duoc dic ta bing 6-
to-mat trang thai (Finite State Automaton - FSA) M =<8, s, Y, 9, F >, trong d6:

- S l1a tap hitu han khac rdng cac trang thai clia trang Web

- S¢ €S la trang thai dau tién dugc tai lén cua trang Web

- Y tGng voi tap su kién c6 dang [diéu kién]su kién

- 1a ham chuyén trang thai: 4: S x ¥— S

- FCS 1a tap céc trang thai két thic, twong tng voi cac giao dién xuit hién

cuoi cung sau mot chudi cac su ki¢n lién ti€p.

ChU v 3.1: Dang <[diéu kién]sw kién> cé nghia la <sw kién> chi xdy ra khi <diéu
kién> dwoc théa man. O-té-mat hivu han trang thai rgng, ky hiéu la M =[] la o-t6-mat
hitu han trang thdi va co tdp cac trang thdai S = @ [3].

Véi dinh nghia néu trén, &p dung cho viéc ddc ta tuong tac giao di¢n cua tung
trang Web, ta coi mdi mot trang Web nhu mot 6-to-mat hiru han trang thai. Mdi mot
giao di€n cuia mot trang Web, tai mot thoi diém dugc mo hinh héa nhu mot trang thai.
M&i yéu cau cta ngudi dung duge md hinh hoa nhur mot hanh dong tao ra ham chuyén
trang thai. Pé thyuc hién dic ta twong tac giao dién cho ca mot tmg dung Web, trudc
hét can dic ta cho mot giao dién Web.

Sau day 1a mot s6 khai niém can ban giup ching ta dic ta mot trang Web nhu 1a
mot 6-t6-mat hiru han trang thai.

Phin tir Web (Web Element): Phian tir Web 13 cac thanh phan co ban céu tao
nén mot trang Web. M&i phan tir Web c6 nhiéu thanh phan nhung dé dic ta mot trang
Web chiing ta cdn mé ta mot sb cac thanh phan co ban nhu: thé mo dé khai bao bt
dau mot phan tr Web; cac thudc tinh, trong d6 thudc tinh id, class, name thuong dugc
str dung dé xac dinh vi tri ctia phan tir Web trén trang Web; ndi dung ctia phan tir Web
thuong duoc st dung dé xac dinh trang thai cia phan tir Web va thé déng nim & vi tri
cudi cung cua phan tir Web.

Trang thai trang Web: Trang thai trang Web la giao dién cua trang Web tai mot
thoi diém, moi trang thai Web 13 mot tap hop céc trang thai cua timg phan tir trong mot
trang Web.

Sw kién: Su kién bao gdm cac hanh dong (action) tac dong 1én cac phan tir Web
tai mot thoi diém, 1am thay doi trang thai cua trang Web do. Co nhiéu su kién tuong
tac nguoi dung trén giao dién Web, trong d6 cd 4 su kién chinh dugc ching toi st
dung dé dic ta hanh vi Web nhu sau: sy kién addtext dung dé nhap mot doan ky ty vao



0 textbox, su kién deltext dung dé x6a doan ky tu ¢ 6 textbox, su kién click 13 su kién
nhép chudt vio mot nat (button) hodc mot dudng dan, su kién select dung dé chon mot
hoic nhiéu, dugc str dung cho cac phan tir combobox, checkbox, listbox, dropdown list,
radio list.

3.3 Xay dung mo hinh dic ta twong tac giao di€én cho toan bg
ung dung Web

Nhu muc 3.1 dua ra 1a phuong phép dac ta cho tirng trang Web. Nhung trén thuc
té, toan bo Gmg dung Web 13 sy két hop cuia nhiéu trang Web. Néu ching ta dic ta
ngay md hinh cho toan bo tng dung Web thi diéu nay vo cung kho khin, thdm chi xay
ra nhiéu 161, dic biét 1a m6 hinh cho hé théng 16n va phuc tap. Trong nghién ciru cua
[3] di dua ra cach ghép ndi gilta nhiéu trang Web hay ghép ndi lan luot ting 6-td-mat
hiru han trang thai nho lai v&i nhau thanh mot 6-t6-méat hitu han trang thai 16n cho ca
ung dung Web.

Trang Web moc: Mot trang Web M; = < S;, Sy, 2, 0i, Fi > duogc goi 1a trang
Web mdc, néu trang Web duoc dung 1am mbc dé cac trang Web khac ghép ndi vao,
hay n6 1a trang Web khéi dau ciia ing dung Web. M =< S, s, ¥, 6, F > la trang Web
sau khi ghép ndi, véi So= S

M6 hinh ctia toan bo ing dung Web dugc xdy dung bang cach ghép néi mé hinh

clia tat ca cac trang Web lai v6i nhau bang phép toan ghép ndi dugc dinh nghia tai [3]
nhu sau:
Pinh nghia 3.2: Gia st M; = < Sy, Sg1, Y1, 01, F1 > VA My = < Sy, Sz, Y, 0o, F2 > lan
luot 1a cac 6-t6-mat hiru han trang thai cua 2 trang Web. Phép ghép ndi cia M; va M,
12 6-t6-mat M = < S, s, ¥, 8, F >, ki higu 1a M = My | Mz (M 14 trang Web médc). Néu
M = [T, Mz =[], hodc Sy, € F, va Sy, ¢ F, thi M = My||M; = []. C4c truong hop
khdc M = My || M, v6i S =S USy, ¥ =31 UY, d =31 Ud,vaF =Fy UF, va cac
trang thai bat dau duoc xac dinh theo quy tic:

- Neu sy, ¢F,va s, g G thi M=T1

Néu sy, € Fy thi M; duoc dit 1am trang Web mdc va Sg = Sog

Cac truong hop con lai thi Sp = Sg;
Chu y 3.2: M =[] la ky hiéu 6-t6-mat hitu han trang thai rong, tirc nd c6 tip cac trang

thai 1a rong.

3.4 Vi du minh hoa cho dac ta trang Web

DPau vao cua viéc dic ta tuong tac giao dién cho ing dung Web Ia tai li¢u thiét ké
nhu hinh 3.1. Duya trén tai liéu thiét ké, ta c6 cdi nhin tong quan vé tng dung Web, tir



do xay dung dac ta cho tung trang Web. Theo nhu mo ta tai hinh 3.1 img dung Web
bao gdm céc trang sau:

Login: Trang thuc hién viéc ding nhip cta tng dung Web, c6 3 kiéu
nguoi dung.

Organisation List Screen, Service, Geography: ba trang trang Web thé
hién cho ba chirc nang chinh cua ing dung Web.

Organisation List Screen: Hién thi danh sach tit ca cac to chirc
Organisation Details Screen: Trong truong hop ngudi dung mudn tao méi
hodc cédp nhat thong tin mot t6 chire nao do.

Bu/Directorate Details Screen, Department Details, Team Details,
Support Materials Details: Céc trang thudc vé mot to chirc. Ngudi dung
¢6 thé tir Organisation Details dé di dén cac trang Web nay.

Pop-up screen: Pay 1a mot pop-up xuat hién trong trang Organisation
Details dé c6 thé Iya chon ngudi chiu trach nhiém cho t6 chc.

Pé xay duyng mo hinh cho mg dung Web nay, kiém thir vién can phai xac dinh

dugc chinh xac cac trang théi, cac phﬁn tir element ciia Web va céc su kién cua trang
Web. Tir d6, kiém thir vién c6 thé xdy dung duoc mdy trang thai dic ta cho timg trang
Web. Theo nhu tai liéu thiét ké Hinh 3.1 trang dang nhap (Login) 1a trang thai dau tién
va s& 1a may hiru han trang thai dau tién cua tng dung Web.

Sau khi hoan thanh viéc ding nhap, trang chinh duoc hién thi nhu hinh 3.3. Dé
vao chirc nang Organisation, nguoi dung chon menu “Organisation”, tuong ty nhu vay
v4i cac trang Services va Geography. O-to-mat hitu han trang thai tht hai s& 1a mot

trong nhiing chirc nang trén. Trong pham vi luan van, chung td61 quan tam ddc ta cho
chirc nang Organisation.

Eﬂ FPT SERVICE COMPANY

ORGANISATION SERVICES GEOGRAPHY PREMISES

Hinh 3.4. Menu chinh sau khi dang nhap vao hé théng

Danh sach t6 chtrc (Organisation List) duoc coi 1a mot trang thai cia Web. Giao
dién trong Hinh 3.4 1a mdt trang thai th{r hai cua trang Web (trang thai Organisation
List). Nguoi dung chon mdt muc trong danh sach to chirc dé cap nhat, hé thong s&



chuyén tir trang thai bat du sang trang thai tiép theo, nhu trong Hinh 3.5 14 trang thai
ngudi dung di chon mot T6 Chirc dé cap nhat (trang thai Organisation Details).

ORGANISATION SERVICES GEOGRAPHY PREMISES

Organisation List

Al |09 |[ABCDEF|GHIJ|KLMN|OPQR|STUV|WXYZ

[CInclude In-active
Head Offce Addres Linel

Cong tv TNHH FPT Information Service 17 North Central Expwyl SE15 088 Linh19 nguyen manh

Kién triic va ndi thit Thei Dai 19 Maurer Court Greenwichl SE15 0SS Desiree Hector Yes
Pai hoc FPT 17 North Central Expwy1 SE15 0SS Linh19 nguyen manh Yes
Cao dang Thye Hanh FPT 10 Maurer Court Greenwich SE10 0SS Nicole Angie Yes
Céng ty TNHH Cung tmg Kién Vang m;fgz‘i“;ﬂ lig;z:\;f;: ;;’i‘)bﬁhh“ Khile, SE10 0SS Nicole Angie Yes
Céng Ty TNHH Dich vu BVTQ Qué An $432A, Khu 1. Thi tran Phé Méi. Huyén Qué V&, Bac Ninh SE10 0SS Linhl8 nguyen manh Yes
Data Solution IT Company 123 Holyhood Drive, Los Angeles SE11 088 NganlT1 Carey Yes
Total System Services 13 North Central Expwy1 SE15 0SS Desiree Hector Yes
Ban quan I chuong trinh hop téc véi WHO 138A Giang V3, Phirémg Kim Ma, Quén Ba Dinh, Ha N&i SE14 0SS Nicole Angie Yes
Hitachi Solution Toukyou-to, Bunkyou-ku, Hongou. 7-choume SE15 0SS Darnell Deanna Yes
Fujixerox Company 7-3-1 Hongou, Bunkys-ku, Tokys-to, 113-0033 JAPAN SE15 0SS Son Bui hong Yes
Céng tv Cung g may in Phi Long 10452 North Central Expwy SE14 0SS Nicole Angie Yes
Céng tv TNHH Phit trién Quéc Lim One Washington Square SE15 0SS Minh nguyen ngoc Yes
Cooper Industry 50-11, Motoyoygicho - Shibuyaky Tokyo PC106 Nicole Angie Yes

Hinh 3.5. Trang thai bét ddu ciia Danh sach T6 Chirc (Organisation List)

ORGANISATION SERVICES GEOGRAPHY PREMISES

Organisation Details

Service Feature

Information Premise Detail  Materials| BU/Directorates Tnactive || Save || Back

Organisation Name * Kién tric va néi thit Théi Dai Preffered Organisation [}
Organisation Short Cung cép cdc 46 nbi that gia dinh va Expression of Interest a
. khach
Description * o san Type of Business * abattoir] (manufacture) E

Lead Contact * Desiree Hector SIC Code

&d

10111

AddressLine 1 * Tur vén nbi tht van phong hién dai *

Van phong bai tri néi thit lich lam ||

19 Maurer Court Greenwich1 Organisation Full

Address Line 2 S 3/2 - Trén Phé - Ha Néi Description chuyén nghiép khéng chi thé hign  +
Address Line 3 Phone Number * 0438636976

Post Code * SE15 0SS E Fax 0438636977

City/Town Ha Noi Email thoidaicompany @gmail.com.vn
County Viét Nam Web Address http://thoidai com vn

Nation/Country United Kingdom - Charity Number 5423

Company Number

0384

Hinh 3.6. Trang thai Chi tiét vé T6 Chirc (Organisation Details)

3.3.1 Xay dung 6-to-mat hiru han trang thai M1

Pé xdy dung duge mo hinh cho trang Web nay, ching ta can xac dinh chinh xéac
cac trang thai va sy kién cua nd. Céc trang thai cua trang Danh Sach Té Chtrc



(Organisation List) (Bang 3.1.) duoc xac dinh dya trén cac trang thai cia cic phan tir
Web sau: tiéu dé trang Web (Lable), link ctia t6 chic (linkText)

Béang 3.1. Céac trang thai Web cuia trang Danh sach T6 Chure

(Organisation List)

Stt | Tén trang thai Y nghia

1 MenulL.ist Trang thai ban dau trudc khi chon Organisation List

5 OrgL.ist Kl}i nguoi dung chon mot t6 chuc trong danh sach t6 chirc dé
hién thi thong tin

3 OrgDetails Trang thai trang Web khi tr,é vé thong tin chi tiét cua mot to
chtrc, va cling 1a trang thai két thiic

Cac su kién nguoi dung tuong tac 1én trang Web Danh sach To Chirc bang 3.2

Bang 3.2. Céc sy kién ctia trang Danh sach T6 Chirc

Stt | Tén su kién Y nghia
1 select_MenuOrg Nguoi dung chon menu Organisation dé hién thi
5 click_Org Nguoi dung lya chon 1 trong nhitng Organisation trong

danh séach dé hién thi chi tiét

Trang Organisation List (Danh sach T chirc) duoc dic ta bang 6-t6-mat hiru han
trang thai My = < Sy, Sg1, Y1, 01, F1 > (Hinh 3.6), dua trén tap trang thai va tap su kién
da duoc néu trén.

select_MenuOrg click_Org

‘ MenuList ' _ 1*| OrgList + "I u:'.ClrgDetaiIs-'} |

Hinh 3.7. O-t6-mat hitu han trang thai M1
Trong do:
S1= {MenulList, OrgList, OrgDetails} la tap cac trang thai cta trang,



ser=MenuList 13 trang thai bt dau ciia trang Web,
> 1= {select_MenuOrg, click_Org} la tap cac su kién,

Ham chuyén trang thai 6, gdm cac dudng chuyén trang thai nhu trong Hinh 3.6,
va

F, = {OrgDetails} 1a tip cac trang thai két thuc.

Sau khi ngudi dung chon mot t6 chirc dé hién thi, giao dién cla trang Web Danh
sach T6 chic (Organisation List) s& chuyén sang trang thai thong tin chi tiét cua t6
chire (OrgDetails).

3.3.2 Ghép ndi 6-t6-mat hiru han trang thai M; va M,

Trong man hinh Organisation Details, nguoi ding c6 thé cap nhat cac thong tin
ctia to chire vira duge chon béng cach chon vao cac tab, Tab “Information” duoc hién
thi nhu Hinh 3.7.

Trang Organisation Details duoc dic ta bang 6-t6-mat hiru han trang thai M, =
< Sy, So2 Y2 02, Fo > nhu trong hinh 3.7. Tai giao di€n cua trang Web Organisation
Details, ngudi ding co thé stra cac thong tin lién quan dén Organisation. Nhu trong
hinh 3.7, m6 hinh duwogc thuc hién cho viéc sua ba thong tin la : Organisation
Address1 , Nation/Country, va Preffered.

ORGANISATION SERVICES GEOGRAPHY PREMISES

Orgamsation Details

JLin bl Service Feature Premise Detail Materials  BU/Directorates [ In-active “ Save “ Back ]
Organisation Name * Kién triic va néi tht Thii Dai Preffered Organisation [
Organisation Short fhu:gh clp cac dd ndi thit gia dinh va Expression of Interest O
Description * ch san Type of Business * abattoir] (manufacture) B
Lead Contact * Desiree Hector B 5IC Code 10111
Address Line 1 * 19 Maurer Court Greenwichl Organisation Full J“ ‘51:‘ ﬂéigl?ji’t ‘5“3“ P:;’:‘glhf;l dai
§ ] . an phong bai tri nd1 that lich lam

Address Line 2 $8 3/2 - Trén Phi - Ha Néi Description chuyén nghiép khong chithd hign  ~
Address Line 3 Phone Number * 0438636976
Post Code * SE15 0S8 (=) Fax 0438636977
City/Town Ha Nai Email thoidaicompany(@gmail com.vn
County Viét Nam Web Address http://thoidai.com.vn
Nation/Country United Kingdom - Charity Number 3423

Company Number 0384

Hinh 3.8. Thong tin Chirc Nang Organisation Details - Tab Information



Pé minh hoa cu thé cho phép toan ghép ndi, chiing ta tién hanh ghép ndi hai 6-t6-mat
hitu han trang thai cta trang Organisation List (Danh sach t6 chirc) va trang
Organisation Details (Chi tiét to chirc) (nhu hinh 3.7) thanh 6-t6-mat hitu han trang
thai M = M, || M, =<S§,sq Y, 0, F >, trong do:

My = < Sy, So1, D1, 01, F1 > v6i S;= {MenulList, OrgList, OrgDetails}; s;; = MenulList ;
F, = { OrgDetails } 1a mé6 hinh cua trang Organisation Details.

My =< Sy, Spa, D2, 02, Fo > véi S,= {OrgDetails,Add1,Nation/Country, Preffered,
Addl+Nation, Nation+Preffered, Add1+Nation+Preffered, SaveSuccess}, Sp2 =
OrgDetails; F, = {SaveSuccess } 1a mo hinh cta trang Orgnisation Details - Tab
Information.

Thuat toan thuc hién cac budc sau:

- Thuat toan tién hanh kiém tra xem sq; € F, VA g € Fy hay khong? Két qua
cho théy Soo = OrgDetails € F; suy ra sy = Sp; = MenulList

- Tap trang thai két thic F = F; U F, ={ OrgDetails, SaveSuccess } vaS =S; U
S,={ MenulList, OrgList, OrgDetails, Add1,Nation/Country, Preffered,
Addl+Nation, Nation+Preffered, Add1+Nation+Preffered, SaveSuccess}, Y
=>1UY5 0=01U0,.

— . Cliok_g
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87N T e )
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{ 2 N S
[ . — o =PERY AP Y
. - . select_MNation Ve a@\‘,// %o v . \
“{ OraDetails "-K.---""_' ~/ Nation "-l,,/" ’Fﬂ N AN
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Hinh 3.9. O-t6-mat hitu han trang My

Tacd My =< Sy, So1, Y1, 01, F1 >, My =<S 2, Sy, Yo, 02, F2>,..., My =<' S}, Son,
S On Fn > 14n luot 12 cac 6-t6-mat hiru han ctia n trang Web véi M; 1a trang Web
mdc. Pau tién, M; ghép ndi véi M; (2 <= i <= n) thanh My;, thuét toan sau d6 s& tién
hanh ghép ndi My; v6i M; (2 <=j <=n vai #). Thuat toan ghép ndi két thuc sau khi
duyét qua tt ca cac 6-t6-mat hitu han trang théi.

Nhan xét: Phép ghép ndi nhu dinh nghia trén c6 tinh két hop nhung khong c6 tinh
giao hoan [3].

3.5 Biéu dién mé hinh dic ta dwéi dang cac tép tin MS Excel

Cong cu dé thuc hién sinh ca kiém thur tu dong can phai co dau vao 1a mo hinh,
nhung cong cu khong thé (hodc chua thé) doc dugce truc tiép tir mo hinh 6-t6-mét hiru
han. Do d9, trong dé tai luan vin nay, nguoi viét di chuyén doi mé hinh 6-t6-mat dudi
dang cac tép tin Excel. Binh dang cua tép tin Excel dugc chia thanh bon bang nhu sau:

1)  Bdng Element html: M6 ta cac phan tr Web cta trang Web
2)  Bang State: Mo ta cac trang thai
3) Bang Event: Mo ta cac su kién



select_MenuQrg

click_0rg

Hinh 3.10.

16

select_Mation

Mation
ICountry

Preffered

M©6 hinh M sau khi thuc hién thuét toan ghép ni gitta My va M,

Matigmn+
Preferred

click_Save

Save
Success
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4)  Bdng Transition: M6 ta cac ham chuyén trang thai gitta cac trang thai trong
bang State.

Sau day, chung toi s& mé ta chi tiét tirng bang trong tép tin Excel cta trang chi tiét t6
chire Organisation Details - Tab Information.

Bang Element_html (bang cac phén tir Web): Bang nay duoc thiét ké dé dic ta cac

phéan tir Web ciia trang Web can kiém thir. Bang 3.3 1a bang mé ta cac phan tir Web
cua trang Organisation Details - Tab Information. C4u tric cta bang nay gdm c6 bon
cot chinh: cot id, html, type va value , mdi cot déu c6 nhimg ¥ nghia khac nhau va
duoc mo ta trong Bang 3.4.

Bang 3.3. Bang cic phan tir Web cta trang Organisation Details - Tab Information

4
id html type value
ctl00_ContentPlaceHolderl tabContainerl 19 Maurer Court
0 y : - textbox .
_tabPanell_txtLinel Greenwichl
L ctl00_ContentPlaceHolderl tabContainerl drondown
_tabPanell_ddICountry P France
) ctl00_ContentPlaceHolderl tabContainerl chox
_tabPanell_chkOrg
3 texthtml Save Successful
ctl00_ContentPlaceHolderl Iblinform Organisation
Béang 3.4. Y nghia cua tirng cot trong Bang Element_htm
Tén bang Mo ta
id Dinh danh phan tir Web, dugc danh sb tht ty ting dan
html Luu cac thudc tinh cia phan tir Web. Cac thudc tinh nay duoc 14y tir cac
thé¢ HTML cua trang Web. Néu ph?m tr Web duoc dac ta co6 thudc tinh
dinh danh 1a id, classname, name thi ¢4t nay ghi gia tri dinh danh cuia
phan tir Web do.
type Cot luu kiéu cta phan tir Web, cong cu c6 thé tién hanh kiém thir thanh
cong voi da s6 cac kiéu phan tir Web nhu: textarea, textbox, checkbox,
combobox, radiobox (radio), listbox, button (btn), texthtml, datagrid
(grid), v.v. Gia tri cua cot nay duoc cong cu st dung dé lay ndi dung
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cua phan tor Web tuong ting

value Cot luu ndi dung dau ra mong mudn cua phan tr Web hodc noi dung
can dua vao d6i voi phan tr Web kiéu nhap thong tin vao, chang han
nhu phan tir Web dang textbox.

So phan tw | Trén moi bang déu c6 mot 6 dau ti€n s6 cac phan tir cua bang

Bang State (bang trang thai): 1a bang mo ta cac trang thai ciia trang Web. Bang 3.5
13 bang dic ta chi tiét ca ting trang thai va gia tri twong tng d6i v6i timg trang thai
cta trang Organisation Details - Tab Information. Y nghia cta timg cot duoc néu tai
Bang 3.6.

Bang 3.5. Bang cac trang thai cua trang Organisation Details - Tab Information

State name 0 1 2 3

0 OrgDetails

5 Add1 0 0

5 NationCountry 0 0

5 PreferredOrg

5 Name+Nation 0 0 0 0
5 Nation+Preferred

5 Name+Nation+Preferred 0 0 0 0
1 SaveSuccess

Bang 3.6. Y nghia cta cac cot trong bang trang thai

Tén bang Mo ta

Cét dau tién | Phan loai trang thai: s6 0 néu trang thai do la trang thai bat dau, sb 1
néu d6 1a trang thai két thiic va s6 5 biéu dién céac trang thai binh
thuong.

Theo Bang 3.4 :
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Trang thai dau tién 1a OrgDetails c6 gia tri 0

Trang thai két thic SaveSuccess ¢6 gia tri 1

name Tén trang thai

Cdc cét sau | Sb cot con lai 13 sb cac phan tir Web (bing sé phan tir Web cta bang
cot name Element_html). O mdi cot nay, 6 dau mdi cot 1a cac id dinh danh duoc
d4anh nhu bang Element_html, cac 6 tiép theo cia mdi cot nay 1a trang
thai cua phan tr Web tuong ing véi ting trang thai cia trang Web.
Chung toi dic ta ba trang thai ciia mot phan tir Web nhu sau:

o Ky hiéu "0": Phan tir Web c6 mot gia tri bat ky khac rdng.

o Ky hiéu "null": Phan tir Web c6 mot gia tri rong.

o Ky hiéu " ": Phan tr Web khong nhan gia tri nao ca.

Bang Event (Su kién): Bang 3.7 liét ké tat ca cac su kién dién ra cta trang Web
Orgnisation Details - Tab Information. Y nghia cua tirng cot trong bang sy kién dwgc
néu tai bang 3.8.

Céch thyc hi¢n cia cong cu doi voi tung su kién, vi du cho sy kién edit Add1. Su kién
edit Addl xay ra khi ngudi dung mudn sira thong tin cua truong Add1 (Organisation
Address 1) co6 html tuong tng la
ctl00_ContentPlaceHolderl tabContainerl tabPanell txtLinel.

Pbi chiéu voi bang Element_html, voi id
ctl00_ContentPlaceHolderl tabContainerl tabPanell txtLinel ta c6 value <19
Maurer Court Greenwich1”. Hanh vi cta sy kién 1a x6a chudi Addl (Organisation
Address 1) trude va thay bang mot chudi Addl (Organisation Address 1) méi 1a “19
Maurer Court Greenwichl”. Tuong tu vdi cac sy kién con lai, tuy nhién vo1 cac su
kién click s€ khong co value.

Bang 3.7. Bang cac su kién cua trang Organisation Details - Tab Information

Even )
name html action

ctl00_ContentPlaceHolderl tabContainerl ta

bPanell_chkOrg click

1 check_Preffered

2 click_Save ctlO0_ContentPlaceHolderl btnSave click
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: ctl0o0_ContentPlaceHolderl_tabContainerl_tabl .
3 edit_Addl - . - — | edittext
anell txtLinel
. ctl00_ContentPlaceHolderl tabContainerl_tab
4 select_Nation select
anell_ddICountry
Bang 3.8. Y nghia ciia tirng cot trong bang Event (su kién)
Tén bang Mo ta
name Tén su kién/hanh vi tac dong Ién phﬁn tir Web
html Luu cac thudc tinh ciia phan tir Web can tuong tac. (cach thic
dic ta giong nhu cot html cia bang Element_html)
action Hanh vi ctia sy kién, bao gom: click (nhan), edittext(xéa chudi ki
tw cii va chen ki tw méi), addtext (thém mot chudi ky tu), deltext
(x6a mdt chudi ky tu), select (chon).

Bang Transition (Sw chuyén trang thai): Bang 3.9 1a bang chta toan bo cac
transition cua trang Web can dic ta. Bang transition cing 1a mot dang dic ta khac cua
0-t6-mat hiru han trang thai (hinh 3.7).

Bang 3.9. Bang cac transition cta trang Organisation Details - Tab Information

9

name Addl Nation Preferred Name Nation Name Save
Country |Org +Nation |+Preferred |+Nation Success

+Preferred

OrgDetails edit_Add1 select_Nation |check Preffered

Addl select_Nation click_Save

NationCountry edit_Addl check_Preffered click_Save

PreferredOrg select_Nation click_Save

Name+Nation check Preffered |click_Save

Nation+Preferred edit_Add1 click_Save

Name+Nation+Preferred click_Save
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SaveSuccess edit_Add1 select_Nation ~ [check Preffered

Sb cot trong bang transition twong Gmg véi sb cac trang thai ¢ bang State. O dau mdi
hang ctia cot ddu tién 13 tén cac trang thai bt dau va mdi cot tir cot thir hai tré di 14 tén
cac trang thai két thdc cua mdi transition, cac 6 & gitra c6 cong thuc [guard]event
([diéu kién] tén sy kién). Co ba kiéu gia tri cia mot 6 trong bang Transition:

o Chi c6 tén su kién (event): ton tai mot transition.

o GOm ca diéu kién va sy kién ([guard]event): khi diéu kién 13 dung thi

transition duoc thuc hién.

o O tréng: Khong co transition gitta hai trang thai.
Moi lién két giira cac bang: Tép tin Excel dic ta trang Web Organisation Details -
Tab Information gom bdn bang trén, bén bang nay duoc ndi lai nhu bang 3.10.

Bang 3.10.T¢p tin Excel dac ta trang Web Organisation Details - Tab Information

4

id html type Value
ctl00_ContentPlaceHolderl_tabContainerl 19 Maurer Court

0 i textbox )
_tabPanell_txtLinel Greenwichl

1 ctl00_ContentPlaceHolderl tabContainerl drondown
_tabPanell_ddICountry P France

5 ctl00_ContentPlaceHolderl tabContainerl chox
_tabPanell_chkOrg

Save Successful

3 ctl00_ContentPlaceHolderl Iblinform texthtmi Organisation
8

State name 0 1 2 3
0 OrgDetails
5 Addl 0 0
5 NationCountry 0 0
5 PreferredOrg
5 Name+Nation 0 0 0 0
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5 Nation+Preferred

5 Name+Nation+Preferred

(0] 0 0 (0]
1 SaveSuccess
7
Eve .
name html action
nt
ctl00 ContentPlaceHolderl tabContainerl ta )
1 check Preffered - - - click
- bPanell chkOrg
2 click_Save ctl00_ContentPlaceHolderl btnSave click
) ctl00 ContentPlaceHolderl tabContainerl tabl .
3 edit_Addl - ) - — | edittext
anell txtLinel
. ctl00 ContentPlaceHolder1l tabContainerl tabl
4 select Nation - - - select
- anell ddICountry
9
name Addl Nation Preferred Name Nation Name Save
Country |Org +Nation |+Preferred |+Nation Success
+Preferred
OrgDetails edit_Add1 select_Nation (check Preffered
Addl select_Nation click_Save
NationCountry edit_Addl check_Preffered click_Save
PreferredOrg select_Nation click_Save
Name+Nation check Preffered |[click_Save
Nation+Preferred edit_Add1 click_Save
Name+Nation+Preferred click_Save
SaveSuccess edit_Add1 select_Nation |check Preffered

Tir cac mo ta chi tiét vé cac bang trong tép tin Excel trén cho chung ta thdy mbi

lién két giita cac bang trong mot tép tin nhu sau: Bang Element_html lién két véi bang
State thong qua cdt id (lién két qua cac phan tir Web). Béi vi, mdi trang thai trang Web
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duoc mé ta bang tdp hop cac trang thai cta tit ca cac phan tir Web. Bang Event lién
két v6i bang Element_html thong qua cot html (cac sy kién dugc thuc hién trén cac
phan tir Web). Bang Transition lién két voi bang Event thong qua céc sy kién, lién két
v6i bang State thong qua cac trang thai. Cac mdi lién két nay dugc str dung dé xay
dung 6-t6-mat hiru han trang thai va thuc thi cac su kién doi voi trang Web tuong ung.

Ung dung Web dugc xay dung gdm nhiéu trang Web. Cac trang Web nay duoc
thuc hién theo thir tu twong tac nguoi dung. Cac tép tin Excel dugc danh s6 1an luot
theo thtr tu d6. Chung tdi dua trén thir tu cac tép tin Excel, cac trang thai bat dau, trang
thai két thuc cua timg tép tin, ap dung thut toan ghép ndi duoc dé xuit & phan trude
dé ndi cac 6-t6-mat hitu han trang thai lai thanh mdt ban dac ta cho toan bd ung dung
Web.

Viéc xay dung cac tép tin dau vao yéu cau ngudi thiét ké phai co k¥ ning vé
phaén tich, thiét ké hé théng va phai hiéu 16 chi tiét hoat dong ciia hé thong thi méi xay
dung duoc cac tép tin tot (co kha nang tim duoc toi da 16i ciia g dung Web). Trong
thuc té, cac giao dién trang Web thuong c6 qua nhiéu cic phan tir Web can dic ta va
s0 lugng cac trang thai Web 1a rat 16n, khong thé bicu dién hét trong mot trang Excel.
Vi vdy, cong viéc nay rat mat thoi gian va tiém an nhiéu nguy co sai sot trong qua
trinh thyc hién. Nguoi thiét ké can s dung cac tién ich hd tro biéu dién 6-t6-mat hitu
han trang thai va tao tu dong cac bang Transition dé giai quyét nhitng khé khan trén.
Mot tién ich hd trg dd dugc gidi thiéu tai [3]. Ngoai ra con mot sé yéu cau vé thiét ké
trang Web nham phuc vu cho viéc dic ta tmg dung Web bang phuong phap di néu
trén nhu sau.
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Chuong 4: Sinh va thue thi cic ca kiém thir tw dong

Tur mé hinh 6-t0-mat hiru han trang thai dugc dac ta trong Chuong 3, cac ca kiém
thu tu dong s€ dugc sinh ty dong. Vi¢c sinh cac ca kiém thir tu dong dugc dua trén hai
thuat toan. Thuat toan thir nhat 13 thuét toan mé rong cua thuat toan duyé¢t dd thi theo
chiéu sau. Thuat toan thir hai 13 thuit toan bd sung cho thuit toan thi nhat. Trong cac
muc bén dudi, chung toi s& trinh bay chi tiét vé thuat toan sinh cac ca kiém thir tir mod
hinh dac ta hinh thuec.

4.1 Sinh cac ca kiém thir tir mé hinh dic ta hinh thic

4.1.1 Pwong din kiém thir

Trong nghién ctru nay, cac duong dan kiém thtr duoc sinh ra tir thuat toan c6 cau
trac nhu sau: <trgng thdi bat dau> * <sy kiénj> = <trang thaii> * ... = <trang thdi
két thiic> .

Mobi duong dan kiém thir 1a mot chudi cac hanh dong ma ngudi dung tuong tac
v6i ing dung Web. Thuat toan sinh duong dan kiém thtr phai thoa man cac yéu cau [3]
Sau:

- Pam bao tit ca cac dinh va cic canh caa d6 thi déu phai dugc duyét qua.

- Két qua tra vé 1a cac duong dan khong trung nhau.

- Mbi dudng dan kiém thir ¢ trang thai bat dau chinh 1a trang thai bat dau cua
0-t6-mat hiru han trang thai dac ta trang Web mdc, va ¢b trang thai két thuc 1a mot
trong nhimg cac trang thai két thuc ciia 6-t6-mat hitu han trang thai. Giita hai trang thai

la mot su kién.

4.1.2 Thuét toan sinh tw dong cic dwong din kiém thir

Nhu d3 trinh bay tai dau chuong, trong muc ndy ching t6i s& dé cap dé hai thuét
toan dugc dé xuat boi [3]. Thuat toan thi nhat nhu hinh 4.1 va duoc goi 1a thuét toan
4.1 va thuat toan 4.2 (hinh 4.2).

4.1.2.1. Thugt toan 4.1

Mo hinh dic ta hanh vi cua hé thdng duoc dic ta dua trén 6-t6-mat hitu han
trang thai va dugc coi nhu mot dd thij co hudéng. Viéc xac dinh duogc tat ca cac duong
di va sinh cac ca kiém thir dya trén mé hinh hay do thi nay c6 thé ap dung cac phuong
phép: duyét ngiu nhién, duyét theo chiéu sau, duyét theo chiéu rong. Trong nghién
ctru nay, [3] da 4p dung thuat toan duyét theo chiéu sdu va c6 mo rong nham liét ké tat
ca cac duong di co thé trong FSA. Chi tiét cac budc ciia thuat toan tim kiém theo chiéu
sau (Depth First Search) dugc trinh bay trong thuat toan 4.1 [3].
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Thuat toan 4.1 Depth_First_Search: int i, path PATH
1.// PATH 1a bién luu cac test path
2. llarr luu test path tam thoi
3. Bool backTrack = true;
4. for tit ca cac canh do
5. if canh chua dugc duyét then
backTrack = false;
Thong bao canh da duy¢t qua;

Thém dinh vao arr

©oes = e

Depth_First_Search: j,PATH;
10. B¢ dinh khoi arr

11. end if

12. end for

13. if backTrack = true then

14. Thém arr vao PATH

15. end if

Bién dau vao 1a trang thai bat dau i va cac duong dan kiém thu
duoc luu trong bién PATH. Pau ra 1 cac dudng dan kiém thir ma co
kha ning bao phu hét tit ca cac trudng hop co thé xay ra khi ngudi
dung tuong tac giao dién timg dung Web. Dau tién, bién backTrack
duoc khoi tao voi gia tri ban dau 14 true (dong 3). Sau d6 dong 4 s&
kiém tra 1an luot timg transition - ham chuyén trang thai thong qua
mot sy kién, néu transition chua duoc duyét (dong 5) thi bién
backTrack duoc gin gid tri false (dong 6) va trang thai bit dau cua
transition duoc thém vao chudi arr - bién luu cac dudng dan kiém thir
tam thoi (dong 8) rdi thong bao canh di duwgc duyét (dong 7). Thuat
toan thuc hién dé quy voi dau vao 1a trang thai cudi cua transition vira
duyét (dong 9) cho dén khi khong thém dugc transition nao vao
duong dan kiém thir arr, khi d6 bién backTrack c6 gia tri true (dong
13), arr duoc thém vao PATH (dong 14). Cudi cing, cac trang thai
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trong arr dugc loai bo dé bat dau tao mot duong dan kiém thtr méi
(dong 10).

Thuat todn 4.1 1a sy md rong cua thuat toan duyét dd thi theo chiéu sau. Vi thé,
tAt ca cac canh cua do thi s& duoc duyét qua sau khi 4p dung thuit toan tim kiém theo
chiéu sau. Tuy nhién, trong mot s trudng hop s& c6 duong dan kiém thir ma trang thai
bit dau 1a trang thai bt dau ctia do thi con trang thai két thuc cua né khong phai 1a
trang thai két thic cta dd thi. Do do, phuong phap dua vao viéc st dung thuat toan 2
[3] dé hoan thién cac duong dan kiém thir theo tiéu chi: trang thai cudi cing cia mdi
duong dan kiém thtr 1a mot trang thai két thuc cua db thi.

4.1.2.2. Thugt toan 4.2

DPau vao cua thuat toan 2 1a tap cac duong dan kiém thir PATH duoc sinh ra tir
thuat toan 4.1. Thuat toan duyét ting duong dan kiém tht trong PATH, gia st duong
dan kiém thir i ¢6 trang thai cudi khong phai 13 trang thai két thuc ctia do thi thi thuat
toan kiém tra chiing nao diéu kién trén con thoa min (dong 4) thi thuat toan s& tim
canh ctia d6 thi c6 dinh dau gidng voi trang thai cudi ciia duong dan kiém thir d6
(dong 6) va thém dinh cubi cuia canh vao dudng dan kiém thir (dong 7).

Thuat toan 4.2 Add_path: path PATH
1.loop
2. for duyét cac test path cia PATH do

3. if trang thai cudi cung cia test path i khong 1a trang thai két thac then

4 while trang thai cudi cing cua test path i khong 1a trang thai két thuc do
5 for duyét tat ca cac canh cua do thi do

5 if canh d6 thi c6 dinh bt du 1a dinh cudi cia PATH then

6. Thém dinh cudi cua canh vao test path i;

7 end if

8 end for

9 end while

10. end if

12. end for

13.end loop




27

Nhu vy, bang cach ap dung hai thuét toan duoc trinh bay & trén, ching ta c6 thé
sinh ra tt ca cac duong dan kiém thtr tir mé hinh twong tac ctia ngudi dung trén giao
dién Web. Chat luong ciia cac duong dan kiém thir nay phu thudc vao mé hinh duoc
dac ta trudc do.

4.2 Thwe hién cac ca kiém thir

Tur ban mo hinh dac ta va tép excel dau vao, cac duong dan kiém thtr duge sinh
ra mot cach ty dong. Pé x4c dinh tinh chinh x4c cia chuong trinh so v&i md hinh dac
ta xdy dung ban dau, dau tién, ching ta can cai dat hé thong dwa trén mé hinh dic ta.
Khi d3 cai dit xong chuong trinh, ching ta sé tién hanh thuc thi cic ca kiém thir. Viéc

thuc hién cac ca kiém thur mot cach ty dong theo cac budc sau:

- Budc 1: Tach duong dan kiém thu thanh cac duong din kiém thtr nho
(transition). Mdi duong dan kiém thtr nho chi bao gdm: <trang thdi;> * <su kién> =
<trang thaij>.

- Budc 2: Thyc hién ting duong dan nho. Phuong phap s& két ndi véi trang
Web théng qua Selenium, ding Selenium dé xac dinh trang thdi; ctia trang Web. Néu
xac dinh trang thai thanh cong, tiép tuc xac dinh vi tri phén tr Web va thuc hién su
kién. Cubi ciing, xac dinh trang thai cta trang Web sau khi d3 thyc hién sy kién, bang
cach ldy cac gid tri cuia cac phan tir Web twong tmg voi trang thai ndy (trang thai Web
thuc té), so sanh voi gia tri trang thai cua trang Web trong ban dic ta (trang thai Web
mong mudn) va chuyén sang budc 3. Nguwoc lai thi ding thuc hién va chuyén sang
budc 4.

- Budc 3: Néu két qua so sanh trén tring nhau thi tiép tuc 13p lai hai budc trén
cho dudng dan con tiép theo. Nguoc lai, thi két thic viée thyc hién duong din 16n va
chuyén sang buéc 4.

- Budc 4: Két luan vé két qua thuc hién duong dan kiém thur.

Trong muc 5.2.3, luan van da néu mot cach chi tiét cu thé cho viée thuc hién cac ca
kiém thir 4p dung bon bude vira néu trén.
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Chuong 5: Cong cu va thuc nghiém

Chuong 3, chuong 4 da trinh bay phuong phap dic ta hinh thirc giao dién ung
dung Web bang 6-t6-mat hiru han trang thai, phuong phap sinh tu dong cac ca kiém
thir bang cach duyét do thi trang thai. Noi dung cta chuong 5 sé trinh bay vé cong cu
kiém thtr tw déng twong tac giao dién cac tng dung Web duoc xdy dung tir cc phuong
phép trong chuong 2, 3 va trinh bay két qua thuc nghiém. Trudc tién, chung toi s& gidi
thiéu vé hai cong cu bd tro chinh: mot 14, gio1 thi¢u vé Selenium, mdt s6 API
WebDriver chinh cua Selenium dugc st dung dé thuc hién tuong tac voi cac phﬁn tur
Web; hai 13, giéi thiéu JFLAP - cong cu hd tro tao tép tin dau vao. Tiép theo, ching toi
s& trinh bay vé cong cu kiém thtr ty dong twong tac giao dién ung dung Web. Cudi
chuong s& dua ra mot ing dung Web va két qua kiém thir ing dung nay bang cong cu
kiém thtr tu dong.

5.1 Gidi thiéu cac cong cu bo tro

Luan vin duya trén co s phuong phép va cong cu dugc dé xuat boi [3] dé cai dat,
nghién ctru va nang cip cong cu kiém thir ty dong tuong tac giao dién cho cac ng
dung Web. Cong cu dugc xdy dung bang ngdn ngit 14p trinh Java, st dung trinh soan
thao Eclipse. Ngoai ra, luan vin chdng tdi con tich hop, sir dung hai thu vién bd tro 12
Selenium phién ban 2.32.0 va st dung cong cu md nguén md JFLAP dé tao dau vao
cho cong cu kiém thir tu dong.

5.1.1. Gi6i thiéu Selenium va mot s6 API WebDriver dwoc sir dung

Selenium 1a mot trong nhirng cong cu kiém thir phan mém ty dong ma ngudn mé
(open source test automation tool) manh mé nhat hién nay cho viéc kiém thir tng dung
Web. Selenium script c6 thé chay duoc trén hau hét cac trinh duyét nhu IE, Mozilla
FireFox, Chrome, Safari, Opera; va hau hét cac hé diéu hanh nhu Windows, Mac,
Linux [7].

Selenium dugc chia 1am bén phan:

- Selenium IDE

- Selenium RC (Selenium 1 — Selenium Remote Control)
- Selenium Gird

- Selenium WebDriver (Selenium 2)

Hién nay, Selenium duoc st dung kha nhiéu trong viéc kiém thr tyu dong cac ing
dung Web.Theo tai li¢u [7] Selenium duogc gidi thi¢u véi cac dac tinh noi troi va linh
hoat nhu bén duoi:


http://vntesters.com/kiem-thu-tu-dong-selenium-grid/
http://vntesters.com/gioi-thieu-selenium-webdriver/

1)

2)

3)
4)

5)

6)
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Selenium ‘

Suite |
tenim | [teom | (o] [ 5o |
elenium elenium . elenium
IDE | RC ‘ WebDriver Grid
| WQEC‘JL |
Selenium

2

4

Hinh 5.1. CAu tric cua Selenium !

M3 ngudn mo: Piém manh cia Selenium chinh 1a m3 nguén md, vi nguoi st
dung khong can phai tra bat ctr phi nao hay phai lo lang vé han st dung.

Cong dong hd tro: Khi 1a mot phan mém ma ngudén mo thi cong cu Selenium s&
cO6 mot cong déng h6 tro manh mé&. Hon nita, Google 1a noi phat trién Selenium
nén chung ta c6 thé yén tam vé sy hd tro khi c¢6 van dé vé cong cu. Nhung mat
khac day ciing 1a diém yéu, vi khi can sy hd trg gip thuong sé& khong duge, va
cling c6 qua nhiéu giai phap, va nhiéu ¥ kién d6i voi mot van dé can giai quyét
khi dua ra cong déng hd tro can phai lya chon.

Selenium hd trg nhiéu ngdn ngir 14p trinh.

Selenium hd tro chay trén nhiéu hé diéu hanh khac nhau v6i mirc d6 chinh sira
script hau nhu 14 khong c6. Tuy nhién, dé thuc thi trén nhiéu hé diéu hanh diéu
d6 phu thudc vao kha niang viét script cta timg kiém thir vién.

Chay test case & nén: Viée thuc hién trén nén c6 nghia la chiing ta co thé thuc
thi nhiéu cong viéc khac trén cing may tinh ca nhan khi dang thuc hién chay
script cua Selenium. Piéu d6 gitip cho ching ta khong bi mit qua nhiéu tai
nguyén va may moc.

Khoéng ho trg cac ting dung danh cho Windows: Selenium khong hd tro cac ting
dung danh cho Windows ma chi tuwong tac va hd trg véi cac trinh duyét, va cac
canh bao cua trinh duyét. Vay nén, dé xtr Iy cac trudng hop can tuong tic voi hé
théng hay mot ing dung thir ba, chung ta can mot hay nhiéu thu vién khac nhu
Autolt hay Coded UL.

! Trich dan tir http://career.guru99.com/top-30-selenium-interview-questions-answers/
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* Selenium IDE: Khi bit dau v6i Selenium, ngudi dung thuong lya chon
Selenium IDE vi d6 1a cach bat ddu d& dang nhat. Cong cu Selenium IDE cho phép
ching ta Record/Playback mdt kich ban kiém thir. Pay 1a tién ich mo rong hd trg cho
FireFox. Chung ta chi co thé Record trén trinh duyét FireFox, nhung bu lai, ching ta
c6 thé Playback trén cac trinh duyét khac nhu Internet Explorer, Chrome...Trong luan
vin nghién ctru, dé thuc hién 13y cac phan tir html id trén mot tng dung Web, theo
cach thong thuong, ngudi dung co thé sir dung nhay chudt phai va chon Inspect
Element réi tim tirng phan tir ciia img dung Web. Tuy nhién, dbi véi Selenium IDE,
ngudi dung co thé Record/Playback, hanh dong nay c6 thé truy xuét va ldy ra dugc cac
phan tir cua Gng dung Web (id, class,...).

* Selenium RC: Selenium IDE rat d& sir dung cho ngudi méi bt dau, tuy nhién
d6i voi cac nhiém vu va cong viéc phtic tap, yéu can can phai co tinh 16-gic cao, nguoi
dung nén chon Selenium RC dé thuc hién. Vi du nhu: cac cau 1énh c6 diéu kién, cong
viée lap di ldp lai, ghi va bao cdo két qua kiém thir, xtr 1y 161, xtr 1y 15i khong mong
mudn, chup cac két qua kiém thir 16i v.v. [14, tr.49]

* Selenium Grid: 1a mot hé thong hd tro ngudi dung thyc thi kich ban kiém thir
trén nhiéu trinh duyét mot cach song song ma khong can phai chinh sira kich ban kiém
thu.

* Selenium Webdriver (Selenium 2): V& co ban, Selenium WebDriver khong
phai 1a mot cong cu kiém thir tw dong. Selenium WebDriver 1a mot bo thu vién (API)
hd trg cho viée thiét ké cac kich ban kiém thur cho cac ung dung Web dua trén cac
ngoén nglr 1ap trinh nhu Python, C# hay Java [3].

Pé thyc thi mot kich ban kiém thtr ing dung Web, van dé dau tién chung ta phai
quan tam chinh 13 trinh duyét. D4i trong WebDriver s& khoi tao mot trinh duyét twong
(mg v6i cach ma ching ta thiét 1ap trong ma ngudn. Ddi twong WebDriver co thé 1a
cac trinh duyét nhu FireFox, Internet Explorer, Chrome v.v. Pi tuong WebDriver
cling 14 d6i twong chinh ma tir 46 chiing ta c6 thé twong tac véi cac ddi tuong Ul c6
trén trang Web hién hanh.

Mot sé Selenium-WebDriver API dugc str dung dé két ndi véi tmg dung Web va
thuc hién céc ca kiém thir ciia tng dung Web dé, bao gom:

API két n6i dén méot trinh duyét Web: API Selenium nay giup két ndi dén mot déi
tuong trinh duyét Web. Cau 1énh két ndi dén mot trinh duyét Web FireFox.

WebDriver firefoxDriver = new FirefoxDriver();
Sau khi thuc hién cau Iénh trén, trinh duyét FireFox s€ dugc khoi dong. DPoi tuong
firefoxDriver dugc sir dung dé diéu khién trinh duyét FireFox. Dudi day 1a mot sb
phuong thic dugc dung dé diéu khién trinh duyét.
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Phuong thirc diéu khién trinh duyét truy cap t6i dia chi Web. Cau 1énh sau thuc
hién viéc truy cap dén trang Web Google.

firefoxDriver.get ("http://www.google.com") ;

Phuong thirc didu khién chuyén huéng trinh duyét. Cau lénh sau st dung
phuong thirc navigate() dé thuc hién chuyén huéng dén trang Web hodc URL duogc
yéu cau.

firefoxDriver.navigate.to (“http://www.gooogle.com”) ;

Va mot sd phuong thire diéu khién khac nhu: phuong thirc dong cira sd hién tai
cua trinh duyét Driver.close(), phuong thirc thoat khoi trinh duyét Driver.quit() duoc
str dung dé thoat khoi trinh duyét va tat ca cac cira s6 di mé.

API xéc dinh vi tri cic phan tir Web: Theo [9,10] Selenium hd tro cac kiéu b dinh
vi sau: id, name, xpath, dom, identifier, link, css

id va name: Khi ban md mot trang web bat ky, kich chudt phai vao dbi tuong xem
ma nguén. Ban sé théy duoc id hodc name cta doi tugng web do. Cac doi tugng web:
textbox, listbox, radio button...déu c6 id va name riéng cta no.

xpath: XML Path (Xpath) 1a ngon ngir dong mot vai trd quan trong trong cong tac
trao doi dir liéu giita cac computer hay gita cac chuong trinh tmg dung vi né cho phép
ta lva chon hay sang loc ra nhiing dir li€éu nao minh muén dé trao d6i hay hién thi.

Link: Lya chon yéu t6 lién két trong d6 chira vin ban phu hop véi khudén mau quy
dinh.

CSS: Lya chon phan tir str dung cac bo loc css. Vi du : css=a[href="#id3"]

DOM: Document Object Model (DOM) 1a giao di¢n doc lap platform va ngon ngir
cho phép chuong trinh va script truy xuit dong va cap nhat ndi dung, ciu trac va style
cua tai liéu. Vi du: Dom=javascriptExpression.

C6 nhiéu cac phuong thire khac nhau dé xac dinh vi tri phan tr Web. Ngudi dung c6
thé liwa chon mot trong cac phuong thirc bén dudi phu hop véi ting diéu kién va tng
dung.

Xéc dinh vi trf tra v& mot gia tri Xéc dinh vi trf tra vé& mot danh sach

(1) find_elements_by name

(2) find_elements_by xpath

(3) find_elements_by _link text

(4) find_elements_by partial _link_text
(5) find_elements_by tag name

(6) find_elements_by class_name

(1) find_element_by id

(2) find_element_by name

(3) find_element_by xpath

(4) find_element_by_link_text

(5) find_element_by partial_link_text




(6) find_element_by tag name
(7) find_element_by class_name
(8) find_element_by css_selector
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(7) find_elements_by css_selector

Vi du vé cau 1énh xac dinh vi tri phan ta Web theo ID = “txt_UserName”. Két qua cau
1énh trén tra vé vi tri phan tir Web c6 1D = txt_UserName.

Vi du vé findElement by id

// <input id="txt UserName”></input>

WebElement element=driver.findElement (By.id(“txt UserName”)) ;

Thao tac voi cac ph?m tir Web: Sau khi Selenium xac dinh duoc vi tri cac phﬁn tor

Web. Chung ta s& thyc hién cac thao tac 1én phan tr Web d6 thong qua mot s6 ham

duoc Selenium-WebDriver cung cap nham thyc hién céc thao tic chudt va ban phim

d6i voi phan tir Web. Theo [11] c6 tong hop tat ca cac thao tac duoc sir dung trong

Selenium Webdriver nhu Bang 5.1.

Bang 5.1. Céc thao tac 1én phan tir Web

Thao tac 1én phin tir Web

Dien giai

build() Tao ra mot hanh dong téng hop co chira tt ca cac
hanh d6ng va ludn sin sang dé thuc thi.
click() Thuc hién nhép chudt tai vi tri hién tai ctia con

tro chudt.

click(WebElement onElement)

Nhap chudt vao giita cic phan tir dugc dua ra.

clickAndHold()

Nhép chudt (khong phat hanh) tai vi tri chudt hién
tai.

clickAndHold(WebElement
onElement)

Nhép chuét (khong phat hanh) giita cic phan tur
duoc dua ra.

contextClick()

Thuc hién contextClick() tai vi tri chuot hién tai

contextClick(WebElement
onElement)

Thuc hién contextClick() tai vi tri giita cac phan
tir duoc dua ra.
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doubleClick()

Thuc hi€n mot ca nhép dap vao wvi tri chudt hién
tai.

doubleClick(WebElement
onElement)

Thuc hién mot ci nhép dup tai vi tri gitra céac
phan tir duoc dua ra.

dragAndDrop(WebElement sourc
e, WebElement target)

Mot phuong phap tién lgi ma thuc hién bam va
giltt ¢ vi tri cua cdc phén tr ngudn, di chuyén dén
vi tri cia phan tu dich, sau d6 nha chugt.

dragAndDropBy(WebElement so
urce, int xOffset, int yOffset)

Mot phuong phép ti€n lgi ma thuc hién bam va
gilt ¢ vi tri cua cdc phan t nguon, di chuyén dua
vao toa d0 x y dugc truyén, sau do nha chudt.

keyDown(Keys theKey)

Thuc hién nhan mot phim bam stra doi.

keyDown(WebElement element,
Keys theKey)

Thuc hién mot stra d6i lan nhan phim sau khi
chon vao mét phan ttr.

keyUp(Keys theKey)

Thyc hién sira d6i mot key duoc phat hanh

keyUp(WebElement element,
Keys theKey)

Thuc hién stra d6i mot key duoc phat hanh sau khi
da chon duoc mot phén t

moveByOffset(int xOffset,
int yOffset)

Di chuyén chudt tur vi tri hién thoi (hodc tir toa do
0,0) sang mot toa do mdi duogc truyén Vao.

pause(long pause)

Tam Dung

perform() Phuong phép tién 1¢i cho viéc thuc thi mot hanh
vi ndo d6 ma khong nhat thiét phai goi dén build()
trudc.

release() Tha chudt trai tai vi tri chuot hién tai.

release(WebElement onElement)

Tha chudt trai tai gitra cac vi tri cia phan tir dugc
truyén vao.

sendKeys(java.lang.CharSequenc
e... keysToSend)

Giri gia tri dén cac phan tir dang hoat dong,

sendKeys(WebElement element,

Tuong duong véi cau 1énh



https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#dragAndDrop-org.openqa.selenium.WebElement-org.openqa.selenium.WebElement-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#dragAndDropBy-org.openqa.selenium.WebElement-int-int-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#keyDown-org.openqa.selenium.Keys-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/Keys.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#keyDown-org.openqa.selenium.WebElement-org.openqa.selenium.Keys-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/Keys.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#keyUp-org.openqa.selenium.Keys-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/Keys.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#keyUp-org.openqa.selenium.WebElement-org.openqa.selenium.Keys-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/Keys.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#moveByOffset-int-int-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#pause-long-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#perform--
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#release--
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#release-org.openqa.selenium.WebElement-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#sendKeys-java.lang.CharSequence...-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/interactions/Actions.html#sendKeys-org.openqa.selenium.WebElement-java.lang.CharSequence...-
https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html
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java.lang.CharSequence... keysTo | Actions.click(element).sendKeys(keysToSend).

Send) Phuong ph 4p ndy thi khéc véi cau Iénh bén dudi

Phuong ph ap nay thi khac véi cau 1€nh bén dudi
WebElement.sendKeys(CharSequence...)

Vi du véi thao tac Click()
// Tim mdt phdn tt Web Checkbox bing name, cé gid tri 1a GioiTinh
WebElement element = driver.findElement (By.name ("GioiTinh")) ;

// Chon & Checkbox dau tién
element.get (0) .click() ;

Véi nhitng API thong dung nhu d ké & trén, ching ta dé dang kiém thir trang
Web bang viéc két ndi dén trang Web va tién hanh chay cac ca kiém thir lién quan dén
cac phan tr Web trén trang Web do6.

Bang cach sir dung nhitng API thong dung nhu da néu & trén va ap dung cho cac
phén tr Web da duoc dinh danh, Selenium dé dang két ndi dén trang Web can kiém
thir va lay cac thong tin vé cac phan tir ctia trang Web, thao tac chudt va ban phim lén
cac phan tir cua trang Web d6. Nhu vAy, chi cin cung cdp cac ca kiém thu cho
Selenium, Selenium s& thuc thi hé thong theo kich ban kiém thir twong tng.

5.1.2. Cong cu JFLAP

Cong cu JFLAP dugc st dung nhu mot tién ich mé rong phuc vu cho cong viéc
dac ta cac hanh vi cua hé théng dua trén mo hinh. JFLAP 1a mot phﬁn mém ma nguf“m
mo, trong d6 nguoi dung c6 thé biéu dién cac 6-t6-mat hoic cac may hiru han trang
thai. Trong phan nay, ching toi s¢ m ta vé loi ich khi sir dung cong cu JFLAP [8].

Nhu da mé ta tép excel dau vao tai muc 3.3, viéc dua ra tép excel cho dau vao
cua cong cu néu 1am mot cach thu cong, budc dAu tién s& phai v&€ mdt m6 hinh tr mot
cong cu v& md hinh nao d6. Sau khi c6 mé hinh, ngudi sir dung s& phai chuyén toan bd
mod hinh d6 sang tép tin excel bao gdm bdn bang html id, event, state va transition.
Viéc mo ta thu céng nay twong ddi phure tap, dic biét dbi véi nhitng ngudi sir dung khi
md ta tép exel nhitng l1an dau tién, viéc xay ra sai sot 13 rit cao, xac Suit xay ra 16i
nhiéu. Do do, viée ap dung cong cu JFLAP phuc vu cho viéc v&€ mo hinh va sinh tép
excel dau vao 13 vo cung hitu ich. Duéi day, nghién ciru sé trinh bay vé céach tao ra tép
excel dau vao.



https://selenium.googlecode.com/git/docs/api/java/org/openqa/selenium/WebElement.html#sendKeys-java.lang.CharSequence...-
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5.1.2.1.Man hinh biéu dién

Cong cu JFLAP thi hd tro rit nhiéu cac chirc ning. Tuy nhién, nghién ctru chi sir
dung chirc nang Finite Automaton dé thyc hién.

(£ JFLAP 7.0 [':'l‘ ﬂ

File Help Batch Preferences

Finite Automaton

Mealy Machine

Moore Machine

Pushdown Automaton

Turing Machine

Multi-Tape Turing Machine

Grammar

L-System

Regular Expression

Reqular Pumping Lemma

Context-Free Pumping Lemma

Sau khi chon chirc nang Finite Automata, man hinh chinh xuét hién voi cac thanh
cong cu hd tro thiét ké mo hinh.

Bang 5.2. Cac cong cu trén JFLAP

Cong cu Giai thich

A Attribute Editor - Cong cu xét trang thai bat dau va trang thai két
thuc.
G) State Creator - Cong cu tao trang thai (state) moi

Transition Creator - Cong cu tao duong chuyén (transition)

¢ Deletor tool - Cong cu xda trang théi (state) va duong chuyén
(transition)

Undo - Redo - Cong cu quay lai bude trude va di dén bude sau
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5.1.2.2.Tao cdc trang thdi va tao cdc dwong chuyén trang thdi

1) Tao cdc trang thdi (State)

Dé tao duoc cac trang thai, nguoi dung sir dung cong cu '. Nguoi dung nhan
chudt vao cac vi tri khac nhau trong phan khung tréng ctia man hinh, vi tri nhu mong
mudn.

Sau d6, can xac dinh trang thai dau va trang thai két thic. Pé xac dinh duoc,

k

nguoi dung st dung cong cu 5 . Nguoi dung mubn chon trang thai nao 1am trang
thai dau thi nhan chudt phai vao trang thai d6. Sau d6 chon checkbox “Initial”. Tuong
ty voi truong hop xac dinh trang thai két thic, ngudi dung nhan chudt phai vao trang

thai mong muon, chon checkbox “Final”.



37

- ——

JFLAP : <untited1> o g s s am s S - Eléu

File Imput Test View Convert Help

[T EA s

m

[ »

[4]

i [*]

"Autanaton Size

File Input Test View Convert Help

[x]

L1
[2 Initial
Change Label

[ b

[4]

\ I I

[*]

[Autmlaton Size




38

Ngoai ra, ddi véi cac trang thai, nguoi dung c6 thé thay ddi tén bang cach nhan
chuyén phai va chon “Change label”

i
[ Final

[2 Initial
Change Label

2) Tao cdc dwong chuyén trang thdi (Transition)

Vi bd cong cu nhur d3 néu trong muc 1) , ngudi dung cé thé sir dung dé tao cac
duong chuyén trang thai (transition) giita cac trang thai v&i nhau.

Ta c6 thé tao transition cho chinh trang thai d6 (self-transition) hodc tao
transition tir trang thai no sang trang thai kia bang cach nhan vao cong cu Transition
e 7
Creator trén thanh cong cu. D€ tao mdt transition cho chinh trang thai do, ta
nhan vao trang thai d6. Nguoi dung nhap tén trang thai vao khung textbox, gia st
1a transition a. Nhu vay ta s€ c6 mot self-transition a cho trang thai vira chon.

a

A

Tuong tu trong truong hop self-transition, nguoi dung c6 thé tao transition giira
hai trang thai, bang cach nhan chudt vao trang thai thr nay roi giit va kéo sang trang
thai kia. Nguoi dung s€ nhdp tén cua transtion vao khung textbox. Nhu vay, ta da co
mot transtion gifra hai trang thai.
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5.2 Gi6i thiéu cong cu kiém thir tw dong twong tac giao dién
cho cac wng dung Web

Cong cu kiém thir ty dong twong tac giao dién ngudi dung cho cac ung dung
Web duoc phat trién va dé xuat boi [3]. Cong cu duoc phat trién bang ngdn ngit Java
va stir dung phuong phép dic ta hinh thirc giao dién trang Web bang 6-t6-mat hiru han
trang thai va phuong phap duyét do thi dé sinh cac ca kiém thar. Dau vio cia cong cu
la mot bo cac tép excel dugce sinh ra tr mé6 hinh. M6 hinh cuia tép tin excel dau vao sé
duoc nguoi thiét ké dua trén cac hanh vi hodc cac tai liéu thiét ké dé thuc hién. Dau ra
ctia cong cu 1a mot bo cac dudng dan kiém thir, bo duong dan kiém thtr nay duoc luu
trong tép excel va chinh 1a tép bao cao két qua kiém thtr. Trong tép béo cao nay, ngoai
viéc chi tiét mé ta cac duong dan kiém thir, cong cu con dwa ra danh gia kiém thir sinh
ra 1a PASS hay FAIL. FAIL c6 nghia 1a dudng dan d6 khong duoc thuc hién, nguyén
nhan khong thyc hién duoc s& duge mo ta chi tiét, va chi ra rd rang. PASS 1 duong
dan thyc hién thanh céng va dung nhu két qua mong doi.

Chi ti€t vé kién triic cia cong cuy, dau vao, va dau ra cua cong cu s€ duoc mo ta
10 trong cac muc bén dudi.
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5.2.1 Kién truc cua cong cu

Kién trc ctia cong cu kiém thir ty dong twong tac giao dién cac Gmg dung Web
(Auto Testing Web Application) dugc mo ta nhu trong hinh 5.2.

Input File of ATWA

JFLAP Tool
Auto Testing Web Application Tool (R
5 _—
ATWA Tool

Excel Input Folder

The design of Web Application
(Finite State Automaton)

Report File
o000 —ofix: = Bead — [

Software project Documents

URL of Web Applications

Hinh 5.2. Kién trac ciia cong cu Auto Testing Web Application (ATWA)

Cong cu duoc chia 1am hai phan chinh, phan tht nhat 1a dau vao Input File of
ATWA va phan xur 1y ctia cong cu Auto Testing Web Application Tool

Input File of ATWA

bé cong cu co thé hiéu duoc va sinh cac bo kiém thir mot cach tu dong, can phai thiét
ké bo dau vao cho cong cu. Nhu chuong 1 di gi6i thiéu, kiém thir tu dong cac Gng
dung Web trong luan vin nay dwa vio md hinh. Do d6, viéc dau tién ngudi kiém thu
can thiét k& mot mo hinh 6-t6-mat hitu han mé ta céc trang thai cua trang Web. pé
thyc hi€én mo ta ing dung cua Web can phai st dung cac tai liéu cua du an Software
project Documents nhu: tai liéu dic ta (SRS), tai liéu thiét ké cac man hinh (Screen
Design), tai liéu thiét ké chi tiét (Details Design), tai liéu thiét k& ludng ctia cdc man
hinh (Screen Flows)....Cong cu hd tro v& md hinh va sinh b dau vao cho coéng cu
ATWA str dung trong luan van nay chinh la cong cu JFLAP (JFLAP Tool) ( gidi thi¢u
vé Selenium tai muc 5.1.2) . Sau khi md hinh duoc tao, céng cu JFLAP hd tro viéc
sinh ra bo Excel 1am dau vao cho ATWA.
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Auto Testing Web Application Tool

Cong cu ATWA nhan dau vao 1a dia chi cia mot ung dung Web hoac mo-dun cua iing
dung Web (URL of Web Applications) d6 va mot thu muc chira cac tép tin excel (Excel
Input Folder) twong tmg voi cac ban dic ta tuong tac giao dién ctia mdi trang Web
dugc hd tro boi cong cu JFLAP. Cong cu JFLAP hd trg ngudi dung sinh céac tép tin
excel twong duong nhu mot hodc nhiéu may hitu han trang thai. Mgt trang Web
thuong c6 nhiéu may hitu han trang thai. Cong cu ATWA s& sir dung thuét toan ghép
ndi tudn tu dé ghép cac may trang thai twong ing cua cac man hinh chirc nang thanh
mdt may trang thai hoan chinh cho cd m6-dun hoac ca hé théng do.

Thuat toan sinh ty dong céac ca kiém thtr duge tién hanh ngay sau do dé sinh ra cac
duong dan kiém thir tir may trang thai hoan chinh c¢6 duoc & bude trude. Cac duong
dan kiém thtr thoa man diéu kién: Trang thai bat dau va trang thai két thuc caa duong
dan kiém thir tuong Ung voi trang thai khoi dau va trang thai két thiic ciia may trang
thai [3].

Selenium WebDriver

Cong cu sir dung Selenium framework dugc tich hgp trong ATWA dé két ndi voi mo-
dun hodc hé thdng can kiém thir thong qua dia chi da dugc nhan & dau vao cia cong
cu. Sau d6, cac duong dan kiém thtr duoc chay lan luot trén giao dién Web, két qua
duogc dua ra o tép tin Excel béo cédo Report File xem duong dan nao thanh cong va
duong dan nao thét bai.

5.2.2 Dau vao cua cong cu

Tur kién tric ciia cong cu nhu dd néu tai muc 5.2.1 ta s& di timg phan theo nhu da
md ta. DAu tién, dua vao cac tai liéu cia hé théng st dung cong cu JFLAP xay dung
moé hinh 6-t6-mat hiru han trang thai va Xuét tép tin Excel. Sau do, dé cong cu ATWA
c6 thé doc dugc cac tép tin nay chiing ta can sip xép va bd cuc cac tép tin.

5.2.2.1 Xudt tép tin Excel tir mé hinh di xdy dwng tir cong cu JFLAP

Theo nhu coéng cu phat trién tai [3], cdng cu JFLAP da thuc hién phat trién thanh
cong viéc xuét tép tin excel dau vao cua cong cu. Tuy nhién, tép tin excel dau vao mai
chi xuit ra duy nhit mot bang transition, chua cé tong cac duong chuyén trang thai
(transition). Sau khi thuc hién xong, tép tin excel chua duoc sir dung ngay ma can phai
b6 sung thém 3 bang khac bing cach thém tha cong. Cong viée thuc hién thu cong
tiém an nhiéu 161 sai va khién kiém thir vién rat mét thoi gian dé sira chita va chay lai
cong cu kiém thir. Tai luan vin nay, toi da nghién ctru va dé xuét cai tién cong cy bang
cach tir md hinh c6 thé sinh ra dugc tép tin excel hoan chinh c6 day du tat ca bén bang:
Bang Element_html (bang cac phan tir Web), Bang State (bang trang thai), Bang Event
(Su kién), Bang Transition (Su chuyén trang thai). Tép tin excel s& dugc sir dung dé
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1am dau vao cho cong cu kiém thtr ty dong ma chi can thém dung gia tri can kiém th.
Cu thé vé cach dinh nghia mé hinh va cach mo ta, dat tén cho cac trang thai va duong
chuyén trang thai s& duoc mé ta rd trong hai muc sau dy:

1) Quy tic dit tén cho trang thdi va dwong chuyén trang thai

Theo nhu dinh nghia cta tép tin excel trong muc 3.5. Tép tin excel gdm c6
bdn bang: bang Element_html, bang State, bang Event, bang Transition. Mdi mét
bang déu c6 chta cac phan tir can thiét dé cong cu kiém thir tw dong c6 thé liy dé
sinh dudng dan kiém thtr va kiém tht tr dong.

Bang Element_html (bang cac phan tir Web): Bang nay duoc thiét ké dé dic ta
cac phan tir Web cua trang Web can kiém thtr. Bang bao gdm html id va céac kiéu
dit liéu cua html_id d6. M&i mot phan tir Web déu c6 kicu dit liéu dé cong cy kiém
thir ¢ thé phan biét duge. Dé 1ay duoc cac element nay ngudi thiét ké mo hinh
(hoac kiém thir vién) thuc hién dinh nghia trén trang thai cua mé hinh.

Céch dinh nghia trén trang thai nhu sau:

Dinh nghia 5.1: Cach dinh nghia trang thai
Tén_trang thdilelement html id|kiéu phan_tir

Vi du: UserName|txt_UserName|textbox

Theo nhu bang 5.3. , c¢ot Value (gid tri) s€ khong dugc dinh nghia trong mo
hinh thiét ké. Sau khi cong cu JFLAP xuit ra tép tin excel, element_html_id,
kiéu phan_tir s& duge boc tach tir cac trang thai va dién vao bang 5.3 tuong (mg véi
cac cot html, type. Tai cot Value, gia tri khong duoc dién tu dong, nguoi thiét ké s&
ty dién cac gia tri can kiém thir vao cot nay. Tai dong Tong, cong cu sé ty dong tinh
s0 lwong ciia cac element_html_id, va ciing ty dong danh s6 id (dinh danh) cho
tirng html_id nay.

Bang 5.3. Bang Element_html

Tong
id html type Value
Dinh . R, A o cr o A s
danh element_html_id kiéu cua phan tir Gia tri cia phan tr

Bang State (bang trang thai): 1a bang mo ta cac trang thai cuia trang Web. Tuong
tu nhu Bang Element_html_id, bang nay moé ta cac trang thai, do d6 dua trén dinh
nghia 5.1 da néu, cdng cu JFLAP sé& boc tach 1ay Tén_trang thdi sau d6 dién vao
cdt name & Bang 5.4. Cac cot con lai tuong Gng voi dinh danh (id) cua bang 5.3
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Bdng Element_html . Phan gia tri gitta cac trang thai voi element html id s& duoc
dién bang tay sau khi cong cu JFLAP xuit Bang 5.4. Tai dong Tong, cong cu s& tu
dong tinh s luong cua cac element_html_id, va ciing tu dong danh sb State cho
bang. Trang thai du tién duoc quy dinh mang gia tri 0, trang thai két thuc dugc quy
dinh mang gi4 tri 1, va gid tri khong phai mé dau va két thuc duoc quy dinh 1a gia
tri 5.

Bang 5.4. Bang Sate (bang trang thai)

Téng
IDelement
State name 0 IDelement n
Kiéu Tén
trang trang
thai thai

Bang Event (S kién): Bang liét ké tat ca cac su kién dién ra trén trang Web. Mdi
sy kién 1a mot twong tac ngudi ding 1én mot phan tir Web. Bang bao gom Event
(dinh danh), name, html, action. Dé lay dugc cac element niy ngudi thiét ké mo
hinh (hoac kiém thu vién) thuc hién dinh nghia trén duodng chuyén trang thai
(transition) cia mo hinh.

Cach dinh nghia trén dudng chuyén trang thai nhu sau:

Dinh nghia 5.2: Cach dinh nghia sy kién
Tén_su kiénlelement_html_id|hanh_vi

Vidu: add UserNamel|txt UserName|addtext

Theo nhu bang 5.4. , véi cach dinh nghia trén dudong chuyén trang thai
(transition) nhu vira néu, cong cu JFLAP thuc hién boc tach phén Tén sy kién va
dién vao cot name, element_html_id s& dugc boc tach va dién vao cot html twong
g, hanh_vi s& duoc boc tach va dién vao cot action. Tai dong Tong, cong cu s& tu
dong tinh s luong cia cac Event va ciing tu dong danh sb dinh danh cho ting
Event sau d6 dién vao cot Event.

Bang 5.5. Bang Event (bang su kién)

Tong
Event name html action
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DPinh
danh

Tén su
kién

Thudc tinh ciia phan tir Web can
tuong tac

Hanh vi cua su

kién

Bang Transition (Sw chuyén trang thai): Bang nay chtra toan bd céc transition
cia trang Web. Véi cac trang thai (State), va cac duong chuyén trang thai

(transition) da duogc cong cu boc tach tir mo hinh trang thai. Cong cu sé€ tu dong sinh
ra bang chuyén trang thai nhu Bang 5.6.

Béng 5.6. Bang Transition (Su chuyén trang thai)

Téng
Tra

name ng Trang Trang
thai thai 1 thai n
0

Trang| even| event

thai 0 t00 01

Trang

thai 1

Trang event

‘. event nn
thain n(n-1)

2) Xudt tép tin excel

Ngudi thiét ké sau khi dd tao may trang thai thanh cong, st dung cong cu

JFLAP ta c6 thé xuat ndi dung ra tép tin excel cho thiét k& dau vao cua cong cu

kiém tht tu dong Web. Chung ta léy mot vi du dé minh hoa cho viéc xuit tép tin
excel nhu Hinh 5.5 véi cac trang thai dugc dinh nghia nhu sau:

- Trang thai khéi tao q0 khong tuong tdc véi html id nao

- Trang thai q1, twong tac v6iid_ql va c6 kiéu dir liéu 1a type ql

- Tuong tu nhu viy véi cac trang thai q2, q3 va trang thai két thic q4

- Puong chuyén trang thai gitra q0 va ql c6 tén 1a q01, duong chuyén trang

thai nay tuong tac voi id_q01 va c6 hanh vi tuong tac 1a action _q01

- Tuong tu nhu vay véi cac dudng chuyén trang thai khac.
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q1lid_q1jype_g1

q34]id_g34|action_g34
q3lid_g3lype_q3 q4fid_qg4ltype_g4

a2lid_g2|type_g2

Hinh 5.3. Vi du vé mot FA véi cach dinh nghia nhu myc a.

Dé xuét ra tép tin excel, trén thanh menu ta chon “Convert/Export to excel”.

| JFLAP : <untitied2> |
le Input Test View |

Convert to DFA

Convert to Grammar
Convert FA to RE
Combine Automata
Add Trap State to DFA

atlid_q1jtype_a1

q34]id_g34|action.

034

q3lid_g3ltype_q3 q4lid_q4type_q4

q2lid_g2ltype_q2

Hinh 5.4. Xuit ra tép tin excel.

Sau khi thue hién xuét ra tép tin excel tir mé hinh Hinh 5.4., tép tin excel dugc
hién thi nhu Hinh 5.5.
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g Home Insert Page Layout Formulas Data Review View
= %cm Arial 10 A ===l e Siwa
oo =3 Copy ~ o
e # Format Painter B 7 U- H- H-A- EEE EE HMer

Clipboard Font Alignment
E3 A 5
A B C D E G H
1 4
2 Element hid html id  [type value 1
K 0lid g1 type g1
4 1]id_g2 type g2
5 2lid g3 type g3
B 3|id g4 type g4
7 5
8 State name 0 1 P 3
g 0 q0

10 5 q

15 g2

125 q3

13 11 g4

14 5

156 Event name html_id  |action

16 1]q01 id_qg01 action_gl1

17 2[q02 id_g02 action_g02

18 3g13 id g13 action_gi13

19 4{g23 id_g23 action_g?3

20 5|g34 id_g34 action_g34

21 5

22 Transition |name gl g1 g2 g3 gd

23 gl gl gl2

24 g1 gl3

25 q2 g23

26 q3 g34

27 gd

28

4 4 » M| Transition %]

Hinh 5.5. Tép tin excel sau khi dugc Xudt tir cong cu JFLAP

Nhu vay, tép tin dau vao cua cong cu da gﬁn nhu hoan chinh. Dé thuc hién
chay cong cu kiém thir véi tap tin dau vao nay, kiém thr vién s& thuc hién thém céc
tong ctia cac gia tri kiém thir, va gid tri can kiém thir vao cot value cua bang
element_html va cac cot id twong ung véi html id ctia bang State nhu Hinh 5.6.

(phan boi vang)



Element_Hid html_id  [type value 1 value_2 value 3
0lid_gi type_gl Fill Value1 here Fill Value2 here Fill Value3 here
1]id_g2 type_g2  |Fill Value1 here
2lid g3 type_ g3 |Fill Value1 here
3lid_g4 type_gd4  |Fill Value1 here Fill Value1 here Fill Value1 here

5

State name 0 1 2 3

0 q0

5 q1 0

5 g2 0

5 q3 0 0 0

" g4 0

5

Event name html id |action | |

1{g01 id_g01 action_g01
2|g02 id_g02 action_g02
3[q13 id_g13 action_g13
4923 id_g23 action_g23
5lg34 id_g34 action_g34
5

Transition [name q0 q1 q2 g3 g4

q0 q01 q02

q1 gi3

q2 g23

q3 g34
g4

Hinh 5.6. Tép tin excel dau vao sau khi duoc dién gia tri kiém tht

5.2.2.2 Cach dat tén cho cac tép tin Excel

Tép tin excel dau vao 1a két qua ciia mo hinh 6-t6-mét hiru han trang thai dic ta
trang Web ma muc 3.5 va muc 5.2.2.1 da dinh nghia va m6 td. Mgt ing dung Web
thong thuong dugc dic ta thanh nhidu 6-t6-mat hitu han trang thai, va nhiéu may hiru
han trang thai. M&i mot 6-t6-mat hitu han trang thai 1a mot tép tin Excel. Do do, dé
cong cu co thé hiéu dugc tht ty thuc hién va ghép ndi cac 6-t6-mat hiru han trang thai
nay, cac tép tin excel dugc dat trong cac thu muc dé va danh sd cac thuy muc theo chire
ning nhu mot bo kiém thir (test suite).

Vi dy, Hinh 5.7, ching t61 luu trit cac tép tin Excel dac td itng dung Web vao
cac thu muc con, mdi thu muc con tuong img vd1 mot churc nang cua ing dung. Bén
trai cia Hinh 5.7 1a thu muc cha chira toan b cac thu muc con. Bén phai Hinh 5.7 la
modt thu muc con chtra cac tép tin Excel dac td mot chirc nang va dugc danh sO theo
tht ty thue hién cua ngudi dung. Cach luu trit nay phuc vu cho viée kiém thir ting
chtrc nang riéng 1€ cua img dung Web.
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10 Testcaselnput_21-Apr - Mame
0.Login
11.0rglList
1.2.0rglist_Search
1.3.0rglList_Sort
1.4.0rglist_Create
1.5.0rgList_OrgDetails
1.6.0rglList_CrgDetails_Inform
1.7.0rglList_CrgDetails_ServiceFeature

& 0-login_vl0.xls
& 1.0rgDetails_vl.2.xls
li—ﬂ 2.0rglnform_vl.2.xls

2.5ervices
3.Programmee

4.Premises

Hinh 5.7. Luu trit cac tép tin ddu vao

Cong cu s€ nhan thu muc chura cac tép tin ddc ta va doc chung lam dir li¢u dau
vao. Viéc doc céc tép tin nay dugc thuc hién lan luot. V&i mbi tép tin, cong cu s€ doc
vao ting bang mdt theo thi tu ciu triic da dugc trinh bay & chuong 2. M&i bang 1a mot
danh sach cac mang. Mdi mang chira cac théng tin twong tng véi s6 cot ciia bang. Moi
0 gia tri cia bang trong tép tin Excel dugc doc vao va luu vao mang tuong ing. Sau
khi da doc xong cac tép tin Excel, cong cu xdy duyng 6-t6-mat hitu han trang thai cua
ting tép tin dya vao cac mdi lién két gitra cac bang trong n6 bang cach: 14y cac trang
thai va cac ham chuyén trang thai tir bang transition, sau d6 tim trang thai bat dau va
trang thai két thac thong qua mdi lién két voi bang state, cudi ciung 13 két ndi cac dir
liéu d6 thanh mot 6-t6-mat hitu han trang thai. Sau khi c6 dugc cac 6-t6-mat hiru han
trang thai twong ng voi cac tép tin dic ta Excel, thuat toan ghép ndi duogc ap dung dé
thuc hién viéc két ndi cic 6-t6-mat hitu han trang thai theo ding thur tuy cac tép tin
Excel thanh mdt m6 hinh hoan chinh cho toan img dung Web.

5.2.3 Giao di€n va cach sir dung cong cu ATWA

Theo Hinh 5.8. ngudi sir dung s& thuc hién dién URL cua trang Web can kiém
thtr vao thanh dia chi Web. Sau d6 thuc hién nhap chudt Open .xIs folder dé 14y bo dau
vao duoc tao tai muc 5.2.2
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4| Auto Testing Web Applicati
[=J uto ing f Applcalnn‘m_ .

Web |hﬁp:!ﬂncalhnst:3083

Open .xls folder

Hinh 5.8. Giao dién nhép dir li¢u dau vao cua cong cu

Khoang trong bén dudi thanh dia chi 1a phan hién thi két qua ciia cong cy. Tai

viing trong nay, cac duong dan kiém thir s& dugc hién thi va ghi kém két qua va 1y do

trong trudong hop khong kiém thir dudng dan khong thanh cong,

@J Auto Testing Web Application

== = |

Web ‘ht‘lp:!ﬂocalhostBUBB

|‘

@] Open

il

Look In: ||j 10.Testcaselnput_21-Apr | - |

3 0.Login

3 1.1.0rgList

3 1.2.0rgList_Search
=9 1.3.0rgList_Sort

1 1.4.0rgList_Create

7 1.5.0rgList_OrgDetails

[ 1.7.0rgList_OrgDetails_ServiceFeatu
] 2.5ervices

3 3.Programmee

3 4.Premises

1.6.0rgList_OrgDetails_Inform |

{]

Il [T

Folder name: |'estCaseInput\1 0 Testcaselnput_21-Apri1 6 DrgList_DrgDetaiIs_Inform|

Files of Type: |AII Files

|v|

e

Hinh 5.9. Chon b6 kiém thir dé thuc hién



50

Sau khi chon duong dan dén bo kiém thu, cong cu ty dong két ndi cac tép tin
Excel va m¢ trinh duyét, m¢ duong dan da duoc nhap va thuc hién kiém thir ty dong.
Cong cu str dung Selenium Webdriver dé két ndi nén trong goc bén phai ciia thanh
cong cu sé& hién thi chit Webdriver (hinh 5.10). Va cubi cung, sau khi thuc hién xong,
két qua dugc hién thi nhu Hinh 5.11

:
%

R

i _iLogin Box FPT Service Directory .+ i -. "

@ localhost:8088/Views/Login.aspx ¢ | |B - Google

4

i:“‘ \

A

ﬂ’iiIuiil:ilnuui:niiui:' i

v
-4
1

!!imi:!:
umai:;: A

Welcome

T

i;!:iluii!:ilsuauilugui:

User Name: ELll|

»
x WebDriver

Hinh 5.10. Selenium Webdriver thuc hién kiém thur tu dong trén Web

5.2.4 Daura cua cong cu

Sau khi thuc hién chon va kiém thir tu dong (nhu hudéng dan tai 5.2.3) congcu s&
Xuit mot tép tin Excel. T¢p tin nay co6 ba cot. Cot thu nhét chira cac duong dan kiém
thir nhu d trinh bay tai Chuong 4. Cot thir hai chtra két qua cua duong dan kiém thu
PASS khi duong dan kiém thir thuc hién thanh cong, FAIL khi duong dan kiém thir
thuc hién thét bai. Cot thir ba néu 1y do trong truong hop dudng dan kiém thtr thuc
hién bi that bai.

Bang 5.7. Céc trudng hop thét bai FAIL

Truwong hop thit bai Dién giai

FAIL EVENT: Event couldn't do. Thong bao duoc hién thi khi duong din kiém
thtr khong tim duogc sy ki€én nhu mo ta

FAIL STATE: “Name_state” cannot | Thong bao dugc hién thi khi duong dan kiém
find this state. thtr khong tim dugc trang thai nhu mo ta




o1

Real Output (“giad tri mong doi”) and
Expected Output (“gia tri thuc t&”) of
element
different

“Name element” are

Thong béo dugc hién thi khi gia tri mong doi
khong gidng véi gia tri thuc té.

| £| Auto Testing Web Appll’ca__

FAIL HERE!
FAIL STATE: "Name-+Mation™ (cannot find this state)

****1- Reading file is ok***Test path 2: 5_index*add_UserName=UserName*add_Password=User+Pass*login=MenuList*clich = |
Test path 3: S_index*add_UserMame=UserName*add_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*sg
Test path 4: S_index*add_Userhame=UserMame*add_Password=User+Pass*login=MenuList*click_OrgMenulList=0rgList*s#

_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*se=

Test path 5: S_index“add:UserName:UserName*add
Test path 6. S_index*add_UserMame=UserMame*add_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*sg

Test path 9: S_index*add_UserName=UserMame*add_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*se
Test path 10: 5_index*add_UserName=UserMame*add_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*g

Start run test case with values: 1

runing:

Test path 1: S_index*add_UserMame=UserMame*add_Password=User+Pass*login=MenuList*click_OrgMenuList=0rgList*sg
1: S_index*add_UserName=UserMame
oK
2. UserMame*add_Password=User+Pass

oK
3 User+Pass*login=MenuList
oK

oK
5. OrgList*select_Org=0rgDetails
oK
QK

FAILT HERE:

4: MenuList*click_OrgMenuList=0OrgList

6: OrgDetails*edit_OrgMame=0rghame

7. OrgMame*click_Save=SaveSuccess

[4]

(] i

[¥]

Hinh 5.11. Két qua hién thi sau khi chay xong bo kiém thtr

Vi du vé& duong din kiém thir sau khi ghép ndi ba 6-t6-mat hitu han trang thai.

DPuwong din kiém thir:

S_index*add_UserName=UserName*add_Password=User+Pass*login=Menu
List*click_OrgMenuList=0rgList*select Org=0OrgDetails*edit_ Add1=Add1*click S

ave=SaveSuccess

Cong cu thyc hién ting transition: S_index * add_Username = Username nhu hinh
5.14. Vi du v¢ hoat dong ctia cong cu ATWA dé xuat ra tép tin béo cdo.
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Trang thai dautién cia
G-t6-mat hiru han trang thai

a 1) Lay ar kién add_Useriame (2) Lay walue
Fam e e o 15 Himil = % Py - 3 L..__,z',
f."“ _ﬁ-r'w.;-!_* ay & action trong ung cua html_id tvong ung u T T
e Pavted Loge Fasteset et :
=TT ) B N .
Zang St Sing Swnet et

Bang transition
Doctép tin Excel —

{4) Sinh dwng dan kiém thl'r_;); T e ==
= — S 7" GHEN T S S—
dua trén bang transition——mm S,
T
) »
(3} Lay phan tir html_id trén Web oo

Thuc hién s v kién duocgoi
{add_text)

{5) So snh cac trang thai

voi cac gid tri Gdu vao tiy
bang Element_html

Lap lai cho dén khi hét
dudrng dan kiém thir

Ghi két qua Pass/F ail

ReportFile
Két qua travé sau khi
kiém thiy

Hinh 5.12. Vi du vé hoat dong cua cong cu ATWA
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Xuit phat tu trang thai S index la trang thai dau cua 6-t6-mat, cong cu thuc hién sy
kién add UserName voéi action tuong irng add_text

(1) Cong cu s& doc bang Event va do su kién add UserName va ldy html cung

action tuong Uing

(2) Voi html id da tim tai (1), cong cu tim value ciia html id nay trong bang

Element_html

(3) Tai budc nay, dua vao cong cu Selenium, vi tri phan tir html id d3 tim tai (1) s&

duoc thuc hién su kién add text

(4) Duya trén bang Transition, cong cu ATWA di sinh duoc bo dudng dan kiém thir.

(5) Tai buéce (3), néu thyc hién add thanh cong thi sé tiép tuc, néu khong thanh cong
cong cu ATWA dya viao bang State dé l1ay cac phan tir html dwoc dinh nghia
trong trang thai Username.

Cong cu lay gia tri cia cac phan tir html d6 trén giao dién trang Web d3 duoc

thuc hién sy kién va so sanh voi gia tri dugc dinh nghia trong bang

Element_html.

(6) Néu so sanh khong thanh cong thi ding thuc hién duong din (4) va dua ra
théng béo thét bai (FAIL) va 1y do thét bai.

Néu so sanh thanh cong thi tiép tuc thyc hién cac transition cho dén hét duong
dan kiém thir cua (4). Khi thuc hién hét duong din kiém thtr thi két luan kiém

thir thanh cong (PASS)

Két qua nay s& duoc xuit ra tép tin Report File nhu Hinh 5.13

5.2.5 Thuc nghi€m

5.2.5.1 Giao dién cua ing dung Web

Trong muc nay, toi s& gidi thiéu cach ap dung cong cu kiém thir tuy dong vao tng
dung FPT-SD Web. Pay 1a mot trang Web quan 1y cc to chic do FPT phat trién.
FPT-SD viét tit cia tir FPT - Services Directory - kho luu trit dich vu cua cong ty
FPT. Trang Web c6 cac chic nang chinh nhu mo ta tai bang 5.8 va hinh 5.14 .

Bang 5.8. Bang chuc nang chinh cta trang Web FPT Services

# | Tén chirc nang

Mo ta

1 Logon & Logout

Cho phép nguoi dung dang nhap vao hé thong
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(Organisation) ctia hé thong .

Organisations Duy tri vd quan 1y dit liéu trong ving to chuc

3 Services Duy tri va quan 1y dir 1i€u cho céc dich vu (Services)

4 Programmes Béo tri va quan 1y dit 1i€u cua chuong trinh (Programme)

5 Premises Duy tri va quan ly dir li€u cho cac co s¢, phuong tién va
ngudi dung

théng.

Geographic Data | Duy tri va quan ly dir liéu trong khu

vuc dia 1y cua hé

m Home Insert Page Layout Formulas Data Review View

o

= % Cut

S o Arial 10 v A A =|=| - =¢ Wrap Text General - E
53 Copy ~ —_ o — - B g .00 d'.
Pa'ste  Format Painter B J U- H- &#-A- E=E= = Merge & Center - | 8~ o, 9 | %8 ;08 Foorrljnal'
Clipboard Font Alignment Number
Al - Jfe | Testpath 1:
A B C
Test path 1:
S_index"t_username=UserMame™_password=User+Pass™_login=Menu*click_OrgMenu=0rg FAIL EVENT:Event
List*select_Org=CrgDetails*edit_OrgName=0rgName*click_Save=SaveSuccess couldn't do.
1 FAIL
Test path 2:
S_index™t_username=UserName™_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*select_Nation=MationCountry*click_Save=SaveSuccess PASS
2
Test path 3:
S_index™t_username=UserMame™_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*check_Preffered=PreferredOrg*click_Save=SaveSuccess PASS
3
Test path 4:
S_index™t_username=UserName®_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*select_Nation=MNationCountry*check_Preffered=MNation+Preferred®
click_Save=SaveSuccess PASS
4
Test path &:
S_index™t_username=UserName™_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*edit_OrgName=CrgMame®select_MNation=Name+Nation*click_Sav FAIL EVENT:Event
e=SaveSuccess couldn't do.
5 FAIL
Test path 6:
S_index™t_username=UserName™_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*check_Preffered=PreferredOrg*select_Mation=Nation+Preferred*e
dit_OrgMame=Mame+Nation+Preferred
6 PASS
Test path 7:
S_index™t_username=UserName™_password=User+Pass™_login=Menu*click_OrgMenu=0rg
List*select_Org=0rgDetails*select_Nation=NationCountry*check_Preffered=Nation+Preferred®
M 4 » ¥ | First Sheet /%]

Hinh 5.13. Két qué kiém thr.
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——y Information

Edit Organistion , - — Senices
/ X Feature
J/
,‘ 1 ‘ ORGANISATION . ' \
/ Y OmList/SearchiSortinactive X . | ListProduct
S / \." s / l.'\. # o = -

-~ ] Y N - ~.

; \ Y ot -

'.I .):' - - \\ \\-\ . .
|'r LOGIN \| ! AN - . R PremissDetail
\ / \ / - e = 5

. - N
_"’?\ !, \\
% Create Organistion i = ——
I 2 Materials
| 1
| 1 Bu/Directorates
'- | 2 SERVICES

Phsn thirc hién

o ™~ 3 FREMSES
. Phan thuc hign
{ 4 PROGRAMEES - 2p dungsau
\ ’

. /

GEOGRAPHY ;

Phén thyc hin &p dung sau

Hinh 5.14. Ung dung Web quan 1y thong tin can bo.

Luén van chi xin dé cap dén phﬁn s€ thyc hién nhu da néu trong hinh v&€ 5.14

Login (Pdng nhdp): Trang thuc hién viéc dang nhap vao ung dung Web Hinh
5.15 . Ung dung nay duogc xay dung cho ba loai nguoi dung, véi mdi loai s& din dén
mot giao dién chirc nang tuong trng. Hinh 5.16 la giao dién danh sach cac chuc nang
chinh cta hé théng (Menu List). Ba loai nguoi dung 1a: Loai nguoi thtr nhat 1a khong
duoc phép truy cdp quan 1y to chirc (Organisation), mot loai nguoi dung thtr hai 1a
khong dugc phép truy cdp quan 1y dit lidu co s (Premeses), mot loai ngudi dung cudi
13 14 quan tri vién c6 quyén thuc hién véi tit ca cac chirc ning.

Organisation (Quan 1y to chirc): Trang Web nay c6 chirc ning quan 1y cac to
chtrc cua cong ty, trong d6 ¢ cac chirc nang chinh nhu Bang 5.9 mo ta va giao dién
nhu hinh 5.17.

Bang 5.9. Chirc nang chinh ctia Organisation

# | Tén chirc ning Mo ta

1 | Edit Organisation Cho phép ngudi dung stra Organisation

2 | Create Organisation | Tao méi Organisation

3 | Organisation List Hién thi danh sach ctia Organisation
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4 | Search/Sort/Include | Céac chirc nang chinh trén danh sach Organisation nhu
In-active tim kiém (Search), siap xép (Sort), Hién thi ca cac to
Organisation chtre bi In-Active (Include In-Active)

Hinh 5.15. Giao dién trang dang nhap

(/565 FPT SERVICE COMPANY

ORGANISATION SERVICES GEOGRAFPHY PREMISES

Hinh 5.16. Danh sach céc churc nang (Menu List)
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ORGANISATION SERVICES GEOGRAPHY PREMISES

Organisation List

AL|09 |[ABCDEF|GHIJ|KLMN|OPQR|STUV|WXYZ

Kién tric va ndi that Thi Dail 19 Maurer Court Greenwichl SE15 08§
Cong tv TNHH FPT Information Service 17 North Central Expwyl SE15 0SS
Kién triic va ndi thit Thei Dai 19 Maurer Court Greenwichl SE15 08§
Dai hoc FPT 17 North Central Expwyl SE15 0S8
Cao dang Thyc Hinh FPT 10 Maurer Court Greenwich SE10 0SS

Dudng Lé Thanh Tong (NR N_gnygn Tién Viét), Khu Kha L&,

Céng ty TNHH Cung ng Kién Ving Phudme V5 Cutme, Thanh phé Bic Ninh, Béc Nirh SE10 0SS
Céng Ty TNHH Dich vu BVTQ Qué An $6 32A. Khu 1. Thi trin Phé Méi, Huyén Qué V5. Bic Ninh SE10 0SS
Data Solution IT Company 123 Holyhood Drive, Los Angeles SE11 0S8

Total System Services 13 North Central Expwy1 SE15 0SS

[ Create | MMnclude In-active
Head Office Address Linel

Desiree Hector
Linh19 nguyen manh
Desiree Hector
Linh19 nguyen manh
Nicole Angie

Nicole Angie

Linh18 nguyen manh
Nganl'T1 Carey

Desiree Hector

Hinh 5.17. Giao dién céc chtrc ndng ctia Organisation.

Organisation List (Danh sach td chirc): Trang Web hién thi danh sach tat ca cac t6
chtrc lién két voi FPT, cho phép ngudi quan tri hé théng thyc hién cac chitrc nang nhu

Béang 5.9 va Hinh 5.17

Search/Sort/Include In-active Organisation (Tim kiém/Sip Xép/ Bao goém In-

active): Cac chirc ning phu cta trang Danh sach t6 chirc nhu Hinh 5.18, 5.19

Organisation List

Al |09 |[ABCDEF|GHIJT|IKLMN|OPQRI|STUV|WXYZ

Hinh 5.18. Chtic ning tim kiém theo bang chir cai

Create va Edit Organisation (Tao méi va sira to chirc): Chirc ning chinh cua

t6 chuc 1a chirc nang tao mai va c6 thé sira mot té6 churc trong danh sach té6 chuc. Giao

dién nhu Hinh 5.20

Trang Create va Edit Organisation chia ra 1am nhiéu céc chirc ndng con hay con

goi1 1a cac Tab thong tin nhu hinh 5.21 - 5.25



Organisation Details

BT

58

Kién triic va néi thit Thivi Pail

Cong tv TNHH FPT Information Service

Kién triic va ndi thit Thivi Dai

Bai hoc FPT

Cao ding Thuc Hanh FPT

Céng tv TNHH Cung ing Kién Vang

Céng Ty TNHH Dich vu BVTQ Qué An

Data Solution IT Company

Total Svstem Services

Bén quan I¥ chuwong trinh hop tic véi WHO

Hitachi Solution

Hinh 5.19. Chirc ning sip xép Organisation

Information Suvir.eFe:m:re. PremjseDele- Mmi:]s- BUIDimcm:ates.

Organisation Name *
Organisation Short
Description *
Lead Contact *
AddressLine 1 *
Address Line 2
Address Line 3
Post Code *
City/Town

County
Nation/Country

Kién triic va ni thit Thoi Dai

Cung cap céc d6 ndi thit gia dinh va
khach san

‘Desiree Hector | B
19 Maurer Court Greenwichl

$63/2 - Tran Phi - Ha Nt

SEL5 0SS =
Ha Nai

Viét Nam

Germany -

Preffered Organisation
Expression of Interest

Type of Business *

SIC Code
Organisation Full
Description
Phone Number *
Fax

Email

Web Address
Charity Number
Company Number

[ actve | Save || Back |

|abattoi.rl (manufacture) | E]

10111

T vén ndi thit vin phong hién dai *
Van phong bai tri ni thét lich lim
chuyén nghiép khing chithé hidn -
0438636976

0438636977

thoidaicompany @gmail com vn

hitp://thotdat com v
3423

0384

Hinh 5.20. Giao dién céc chtrc ndng ctia Organisation.
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Organisation Details

Service Feature

In-active Save Back

Organisation
Specialism

Services Disabilities
Capabilitiese

Services Barriers
Capabilitiese

Services Benefits
Capabilitiese

Health -

["Learing Disability

[TDyslexia E

["DeafHard of Hearing
lind/Partially Sighted =

4 L3

[Difficulty in hearing -

[Diabetes

[CIcondition restricting

["IChest, Breathing

4 L3

[TBasic skills -

[TRefugee

VESOL

[“Lone Parent

4 L3

[“ncome Support =

[Cncapacility Benefit

[“Employment

[“Disability living

4 3

Parent 7
e

Services Personal [CiCarer Responsibili

Circumstances

Capabilitiese
L]
E—
[CIWhite Irish B
[CIWhite British

Services Ethnicity

Capabilitiese
i L]

Accreditation

Organisation Details

List Product

In-active Save Back

EOI Programmes

EOI Services

rogram]
[“Programme 3
[“Programme 2
L]

["EOT Service3
[CEOT Services2
["EOT Services!
[TService 3
[TService 2

<

Organisation Details

Hinh 5.22. Giao dién phan List Product

Premuse Detail

In-active Save Back

rPrmhc ‘
Located In
‘Ward: NHS Authority:
Borough: Govt Office Region: -
Local Authority: Trust Region: -
Unitary Authority: Trust District: -

Hinh 5.23. Giao dién phan Premise Detail
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Organisation Detals

inbrugion Sevie st Lot Promise Dl [fZETY BUDinctorss
Current List of Supporting Materials 7 Tnclude Tn-active
http://materials com 05/0472016 6:40:33 SA Yes

Hinh 5.24. Giao dién phan Materials

Organisation Details
[nformation  Service Featre  ListProduct Premise Detail - Materials. WEtbIbTER et
AU[0$|ABCDEF|GEII KLMN|OPQR|STUV|WXYZ oo | it
BU/Mirectorates Name Office Address Line 1
Nﬂu‘eu\anKhanh 19 Maurer Court Greenwichl SE1S 088 Desiree Hector

W4 1t «~ itk i

Hinh 5.25. Giao dién phan Bu/Derectorates

5.2.5.2 Ddc ta md hinh O-t6-mét hé#zu han trang théai

Tur giao dién duogc giao dién dugec mo ta tai muc 5.2.4.1 va mo hinh 6-t6-mat hiru
han trang thai dugc chia 1am ba m6 hinh 1an luot nhu céac hinh bén dudi.

Login
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Password |

Hinh 5.26. M0 hinh 6-t6-mat hitu han trang thai trang Login

Organisation Deatails

select_MenuCrg click_Org
OrgDetails

Hinh 5.27. M6 hinh 6-t6-mat hiru han trang thai chirc nang Organisation Details

Edit Organisation
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e

e T __sTe_Ie_ct]aﬁ on T
/ . . ~Zick_g,
T N e
o | e —
T \\x._f-» unselect_Nation |'f Add1+ .
S | Mation | T
\ | Cligg Sa
\x\..___ \."\ ) g Ve
|'ll.l 3 N % %
. /}[.-----‘-«., select_Nation //-""_"“\, o ,?QQ %'%b\\ {%
“orgDetaits )y Nation T\ \
el Tgesal S "\ I[Country | B i \
L unselect_Natlnn\\\% _}_/’ e . .
rd *, click Save /7 NN
[ Natome ) 22 1
anan — | |\ Success |
?g, _ |\ Preferred '\\ /
1

B Mation+ —
in Preferred Bﬁi‘&_ﬁdm
2
‘\\H%_;/ . sterpaf___—-",/

cl -

—— e

Hinh 5.28. M6 hinh 6-t6-mat hitu han trang thai chirc nang Organisation Details - Tab
Infomation
5.2.5.3 Tép tin ddu vao

Hinh 5.29 la thu muc chira cac ban dic ta twong tac giao dién cua chic nang

Organisation. Thu muc ndy gom 3 tép tin Excel dic ta tuong tac giao dién cia 6 trang
Web tuong ing nhu céc hinh 5.26, 5.27, 5.28

(1) Trang dang nhép - trang Web dugc chon 1am mdc 0-login.xls
(2) Trang chi tiét t6 chirc Organisation Details 2-OrgDetails.xls

(3) Trang Stra Organisation véi tab Information 3-Orglnform.xls
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, 10.Testcaselnput_21-Apr - Mame
. O.Legin
. 11.0rgList
, 1.2.0rgList_Search
. 1.3.0rgList_Sort
. 14.0rglist_Create
. 1.5.0rgList_OrgDetails
. 1.6.0rgList_OrgDetails_Inform
. 1.7.0rgList_OrgDetails_ServiceFeature

IEIJI!II-Iu:l-gir1_1.r1l:|.:{ls
& 1.0rgDetails_vl 215
& 2.0rgInform_vl.2.xls

. 2.5ervices
. 3.Programmee

; 4.Premizes
Hinh 5.29. Thu muc cac tép tin dac ta chirc nang Organisation

5.2.5.4 Két qud ddu ra

Pé kiém thu ty dong Gmg dung Web FPT Services, chung ti chon dau vao cho
cong cu kiém thir ty dong tuong tac giao dién Web gdm: dia chi ctia ing dung Web va
thu muc chira cac tép tin dac ta. Hinh 5.30 1a giao dién cong cu da duogc chon dau vao.
Trong giao dién nay, duong dan ung dung Web Quan 1y thong tin cin bo la
http://localhost:8088 va thu muc cac tép tin dac ta duwgc chon la thu muc trong hinh
5.30.

Sau khi nhap dir li¢u dau vao, cong cu s€ thyc hién doc céac tép tin dau vao va
tién hanh mo hinh héa hé thng dé tao ra cac 6-t6-mat hiru han trang thai twong tng.
Tiép theo, cong cu s& thuc hién thudt toan ghép ndi nhu da trinh bay & chuong 3 dé tao
ra 6-t6-mat htru han trang thai cho toan ing dung.

| £ Auto Testing Web Application NN X

Web |http:ff|nca|hnst:EDEE | Open .xls folder

TTINRLE

Hinh 5.30. Giao dién cua cong cu

Ap dung thuat toan 4.1 va thuét toan 4.2 da néu tai muc 4.1.2 cho 6-t6-mat hiru
han trang thai ciia trang Organisation Details - Tab Information. Bang 5.10 bao gom


http://localhost:8088/
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33 transitions cua 0-t6-mat hitu han trang thai trang Organisation Details - Tab
Information sau khi da ghép ndi.

Bang 5.10. Céc transition cua trang Organisation Details - Tab Information

# Transition

1 S_index----add_User---->UserName 17 Add1----click_Save---->SaveSucess
2 S_index----add_Password---->Password | 18 Nation----unselect_Nation---->0rgDetails
3 UserName----del_User---->S_index 19 Nation----edit_Add1---->Add1+Nation
4 UserName----add_Password---- 20
>User+Pass Nation----check_Pre---->Nation+Preffered
5 Password----del_Password---->S_index | 21 Nation----click_Save---->SaveSucess
6 Password----add_User---->User+Pass 22 Preffered----uncheck_Pre---->OrgDetails
7 User+Pass----del_Password---- 23
>UserName Preffered----sel_Nation---->Nation+Preffered
8 User+Pass----del_User---->Password 24 Preffered----click_Save---->SaveSucess
9 User+Pass----login---->MenuList 25 Add1+Nation----unselect_Nation---->Add1

26 Add1+Nation----check_Pre----

10 . . .
MenulList----select_MenuOrg---->OrgList >Add1+Nation+Pre

11 | OrgList----click_Org---->OrgDetails 27 Add1+Nation----click_Save---->SaveSucess

12 | OrgDetails----edit_Add1---->Add1 28 Nation+Preffered----uncheck Pre---->Nation
13 29 Nation+Preffered----unselect Nation----
OrgDetails----sel_Nation---->Nation >Preffered

30 Nation+Preffered----edit_ Add1----

14
OrgDetails----check Pre---->Preffered >Add1+Nation+Pre

15 31 Nation+Preffered----click_Save----
OrgDetails----click_Save---->SaveSucess >SaveSucess

16 32 Add1+Nation+Pre----uncheck Pre----

Add1----sel_Nation---->Add1+Nation >Add1+Nation

33 Add1+Nation+Pre----click_Save----
>SaveSucess
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V6i dir liéu dau vao 1a 15 trang thai va 33 transition nhu bang 5.10, chiing ta ap dung
thuat toan 4.1 va 4.2 s& duoc két qua 1a 11 dudng dan kiém thir nhu bang 5.11. Cot bén
trai ctia bang 1a s6 thur ty cac dudng dan va cot bén phai 1a chi tiét timg dudng dan.

Bang 5.11.  CA4c test path (dudng dan kiém thtr) duoc sinh ra tir mé hinh trang Organisation

Details - Tab Information

Test path

Test path 1:
S_index*add_User=UserName*del_User=S_index*add_Password=Password*del_Password=S
index*add_User=UserName*del_User=S_index*add Password=Password*del_Password=S _in
dex

Test path 2:
S_index*add_User=UserName*del_User=S_index*add_Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*del_User=Password*add User=Use
r+Pass*del_Password=UserName*add_Password=User+Pass*del_User=Password

Test path 3:
S_index*add_User=UserName*del_User=S_index*add_Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select_MenuOrg=
OrgList*click_Org=0rgDetails*edit_Add1=Add1*sel_Nation=Add1+Nation*unselect_Nation=
Add1*click_Save=SaveSucess

Test path 4:
S_index*add_User=UserName*del_User=S_index*add_Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select_MenuOrg=
OrgList*click_Org=0rgDetails*edit_Add1=Add1*sel_Nation=Add1l+Nation*check_ Pre=Add1
+Nation+Pre*click_Save=SaveSucess

Test path 5:

S _index*add_User=UserName*del _User=S_index*add Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select MenuOrg=
OrgList*click_Org=0rgDetails*edit_Add1=Add1*sel_Nation=Add1+Nation*check_Pre=Add1
+Nation+Pre*uncheck Pre=Add1+Nation*click_Save=SaveSucess

Test path 6:

S_index*add_User=UserName*del User=S_index*add_Password=Password*add_User=User+

Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select MenuOrg=

OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect_Nation=0OrgDetails*check_Pre=Pr
effered*uncheck Pre=OrgDetails*click_Save=SaveSucess
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Test path 7:

S _index*add_User=UserName*del_User=S_index*add Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select MenuOrg=
OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect_Nation=0rgDetails*check_Pre=Pr
effered*sel_Nation=Nation+Preffered*uncheck_Pre=Nation*click_Save=SaveSucess

Test path 8:

S_index*add_User=UserName*del _User=S_index*add_Password=Password*add_User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select MenuOrg=
OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect Nation=0OrgDetails*check_Pre=Pr
effered*sel_Nation=Nation+Preffered*uncheck Pre=Nation*check_Pre=Nation+Preffered*clic
_Save=SaveSucess

Test path 9:

S_index*add_User=UserName*del _User=S_index*add_Password=Password*add_User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select MenuOrg=
OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect Nation=0OrgDetails*check_Pre=Pr
effered*sel_Nation=Nation+Preffered*uncheck Pre=Nation*check_Pre=Nation+Preffered*unse
lect_Nation=Preffered*click_Save=SaveSucess

10

Test path 10:
S_index*add_User=UserName*del_User=S_index*add_Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuList*select_MenuOrg=
OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect_Nation=OrgDetails*check_Pre=Pr
effered*sel _Nation=Nation+Preffered*uncheck Pre=Nation*check_ Pre=Nation+Preffered*edit
_Add1=Add1+Nation+Pre*click_Save=SaveSucess

11

Test path 11:

S _index*add_User=UserName*del_User=S_index*add Password=Password*add User=User+
Pass*del_Password=UserName*add_Password=User+Pass*login=MenuL.ist*select_ MenuOrg=
OrgList*click_Org=0rgDetails*sel_Nation=Nation*unselect_Nation=0OrgDetails*check_Pre=Pr
effered*sel Nation=Nation+Preffered*uncheck Pre=Nation*edit Add1=Add1+Nation*unselect
_Nation=Add1*sel_Nation=Add1+Nation*check Pre=Add1+Nation+Pre*uncheck Pre=Add1+
Nation*click_Save=SaveSucess
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m Home Insert Page Layout Formulas Data Review View

e

(=L ] ¥ Cut =
J & Cu Arial 10 v A A = = ;\*."rapText General
oont =3 Copy ~ e A -
aste - - - - EE e By -~ | B - o
S1€ o Format Painter B I U H = == =ad Merge & Center - g
Clipboard Font Alignment MNumb
Al - Ff | Test path 1:
A B C
Test path 1:
S_index*add_UserName=UserName*add_Password=User+Pass*login=MenuList*click_OrghMenuList= FAIL EVENT:Event
OrgList*select_Org=0rgDetailz*edit_OrgName=0rgName®*click_Save=SaveSuccess couldn't do.
1 FaIL
Test path 2:

5_index*add_UserName=UzerName*add_Password=User+Pazs*login=Menulist*click_OrgMenuList=
OrgList*select_Org=0rgDetails*zelect_Mation=MNationCountry®click_Save=SaveSuccess

2 BASS
Test path 3:
5_index*add_UserName=UzerName*add_Password=User+Pazs*login=Menulist*click_OrgMenuList=
OrgList*select_Org=0rgDetails*check_Preffered=PreferredOrg®click_Save=SaveSuccess

3 BASS
Test path 4:
5_index*add_UserName=UzerName*add_Password=User+Pazs*login=Menulist*click_OrgMenuList=
OrgList*select_Org=0rgDetailz*zelect_Nation=MationCountry*check_Preffered=Nation+Preferred®click
_Save=SaveSuccess

4 PASS
Test path 5:
S_index*add_UserName=UserName*add_Password=User+Pass*login=MenuList*click_OrgMenuList=
OrgList*select_Org=0rgDetailz®edit_OrgMame=0rgName*select_Mation=MName+Naticn*click_Save=Sav

eSuccess

5 PASS
Test path &:
S_index*add_UserMame=UserName*add_Password=User+Pass*login=MenuList*click_OrgMenuList=
OrgList*select_Org=0rgDetailz*check_Preffered=PreferredOrg*=elect Nation=Mation+Preferred*edit_
Orghame=Name+Nation+Preferred

6 pags
Test path 7:
S_index*add_UserName=UserName*add_Password=User+Pazs*login=MenuList*click_OrgMenuList=
OrgList*select_Org=0rgDetails*select_Nation=NationCountry*check_Preffered=Nation+Preferred*edit
_OrgName=Name+Nation+Preferred

T PASS

Hinh 5.31. Két qua thuc hién dudng dan kiém thir hién thi trong tép tin dau ra

Két qua sau khi duyét do thi da thoa man cac diéu kién sau:
- Pam bao tit ca cac canh déu di duoc duyét qua
- Moi test path déu bit ddu bang trang thai khoi dau cua do thi.

- Trang thai cudi ciing cia mdi test path 13 trang thai ndm trong tap trang thai két

thic ctia dd thi.

Nhu vay, ching ta d3 sinh ra tat ca cac duong din kiém thtr tir mo hinh 6-t6-mat

hiru han trang thai cua Organisation - Tab Information

V6i cac duong dan kiém thtr dugce sinh ra, cong cu st dung Selenium WebDriver dé
két ndi v6i cac trinh duyét Web va tién hanh chay cac duong dan kiém thtr d6. Qua
trinh thuc hién kiém ther duoc thuc hién thong qua cac duong dan kiém thir. Cac
duong dan kiém thir nay dugc coi nhu cac kich ban dau vao cho cong cu Selenium.
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Vi kich ban da co, cong cu Selenium str dung cac API nhu da trinh bay & phén 51.1
dé tién hanh két ndi dén trinh duyét.

Sau khi thuc hién kiém thir ang dung Web bang cong cu kiém thir tu dong
tuong tac giao di¢én Web, Kkét qua thyc hién s€ dugc Xuét ra mot tép tin Excel. Noi
dung tép tin cho nguoi dung biét chi tiét vé cac ca kiém thir bao gdm: cac duong dan
kiém thir, két qua cua duong dan kiém thir d6 va néu dudng dan d6 khong thyuc hién
thanh cong thi chi ra nguyén nhan. Hinh 5.31 13 mot s két qua sau khi thuc hién céac
duong dan kiém thtr trong tép tin du ra.

5.2.6 Két qua ap dung va cai tién cong cu

Dua trén dé xudt tir [3] va viéc phat trién cong cu tur [2], luan van da ap dung
thanh cong vao Website cia cong ty FPT Software. Ngoai vi¢c 4p dung thanh cong,
luan van con thyc hién phat trién tu dong phﬁn dau vao cho cong cu. Duoi day la chi
tiét phan két qua ap dung va cai tién cong cu

5.2.6.1 Két qud ap dung

Phuong phap kiém thir ty dong twong tac giao dién ngudi dung, cu thé Ia
phuong phap sinh b¢ kiém thir ty dong dya trén mé hinh da dugc ap dung thanh cong
vao trang Web FPT Service ciia Cong ty phan mém FPT dic biét 13 giai doan kiém thtr
chép nhan. Trudc day, Website FPT Service duoc thuc hién véi mé hinh truyén thong,
sau khi giai doan kiém thir mirc hé thong hoan tt, toan bo trang Web duoc giri cho
phia don vi kiém thtr chdp nhan.

C6 hai hinh thirc kiém thir chap nhén 13, kiém thir alpha va kiém thir beta. Kiém
thu alpha thuong dugc thuc hién bo1 do1 phat trién 1a chinh va & ngay don vi phat
trién. Kiém thir beta s& do ngudi str dung that ding thir va danh gia tai may ciia nguoi
str dung va noi lam viéc, moi truong that [1].

Tuy nhién, theo xu hudng phat trién hién nay, hau hét cac don vi tai FPT Sofware
da thyc hién 4p dung phat trién theo mé hinh Agile, mot mé hinh phat trién nhanh.
Khéng gidng nhu cac du an truyén théng, kiém thir chip nhan trong cac dy an Agile
rat khac biét so v6i cac dy an truyén thong, noi kiém thir chdp nhan xay ra & phan cudi
ctia vong doi phan mém. Trong du an Agile kiém thir chip nhan dugc thue hién trude
khi phan mém dugc chuyén giao. Theo [13], kiém thir chip nhén ciing c6 xu huéng
duoc tu dong hoa dé ho c6 thé chay nhu 1a kiém thir hdi quy (regression test). Kiém
thr tw dong rat quan trong ddi véi moi du an Agile. Cac goi san pham phat trién
thuong xuyén yéu cau cac chu ky phan hoi ngan, do d6 kiém thir hdi quy phai nhanh
chéng va chinh xac.
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Luan vin ap dung phuong phap sinh bd kiém thir va tao ra bo kiém thtr 4p dung
kiém thir chap nhan cho mo hinh Agile. Viéc xdy dung bo kiém thir s& thuc hién dan
qua ting giai doan phat trién (sprint) cia mé hinh. (hinh 5.32)

. Sprintn
Sprint1 i ;Spf'“t? ~ Phat trién tiép chirc nang n-1va
Phat trién cho nhiing pileniiepichicgnapolyl 000000 thirc hién phét trién méi cho
chiFe nang dau tién va thue h[gn p'hat m?n mai chirc nang n )
cho chirc nang thir hai Hoan thién san pham
I
.y N o !
- Thiét ké mé hinh kiém thor - Thiet ke mé hinh kiem thir tiép tuc e " o
- Tao bé kidm thir cho cho chire nang thir hai - Thiet k& md hinh k’IEITI thir tiep tuc
chire nang dau tién - Tich he'p hai bé kiém thir cla cho chirc nang thir n i
) chirc nang 1 va 2 Tich hg'p toan bd cac b kiém thir

cda cac chirc nang va thue hién kiém thir

Hinh 5.32. Thyc hién kiém thir qua timg giai doan theo mo hinh Agile

Mbi mdt sprint, kiém thir vién s& tao cac mé hinh va bd dau vao. Dén giai doan
cudi hodc céc sprint cudi, cac bo kiém thir s& duoc tich hop va kiém thur. (Hinh 5.35).
Viéc phat trién dan nhu vay s€ 4o ton cong strc va thuc hién hi¢u qua trong cong viéc
kiém thtr hoi quy. Két qua thue nghiém da dugce trinh bay tai muc 5.2.4

5.2.6.2 Cdi tién cong cu

Luan vin ngoai viéc ap dung thanh cong cho trang Web FPT Service con cai tién
cong cu dé thyc hién tién dan téi tu dong hoa mot cach hoan toan cho cong cu kiém
tht tu dong do [2] dé xuat.

Cai tién cong cu JFLAP tao tép tin dau vao.

Cong cu JFLAP duoc trinh bay tai muc 5.2.2, cong cu JFLAP trude day méi chi dirng
lai cho viéc thuc hién sinh bang transition trong bén bang ctia dau vao. Cac phan tir
Web, céc trang thai dugc trich din tir md hinh dya trén cach dic ta dau vao cho mo
hinh. Tai mdi trang thai hodc sy kién, mdi phﬁn tir can léy duogc phan tach nhau boi
dau “|”. (Pinh nghia trong 5.2.2.1 muc b)

Vi du:
Html id trangth4ilKiéu Htmlid

Tén_trang thai

Tén_sukién|Html id sukién|Sukiéntdc dong htmlid



4 | Sprintl
. D.Login
1. 11.0rglist
. 1.2.0rglist_Search
. 1.3.0rgList_Sort
. 14.0rglist_Create

| 1.5.0rgList_OrgDetails |

. 1.6.0rglList_OrgDetails_Inform
. 1.7.0rgList_OrgDetails_ServiceFeature
4 | Sprint2
4 | 2.0.Services-Programer
4 |, 2.01.Programer
. 200.Login
. 2.01.Programeelist
. 20.2.Pro_Search
. 2.0.3.Pro_Sort
. 204.Pro_Create
. 2.0.5.Pro_ProDetails
0 21.5ervices-Service
4 | Sprint3
4 | 31, Geography - Trust Region
. 311 Geo - TrustList
0 31.2 Geo - TrustDetails - Create
. 3.2. Geography - Goverment Office Region
4 | Sprint4
. 4.0.Login
. 41.Premises

Hinh 5.33. Tao bo kiém thir qua timg sprint
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Marme

1-login_vl.1.xls
2-OrganisationList_vl.2.xls
3-EditOrganization_OnlyOrgMame_v1.0.xls

Xuét bang Transition

tir md hinh da dac ta [3]

§ ) Transition | state1 state2
e, | stated event12
e | state2

Hinh 5.34. Sinh d4u vao tir mé hinh theo [3]
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Nhu hinh 5.34 md ta viéc sinh bd dau vao tur cong cu JFLAP, cong cu mdi chi thuc
hién sinh dugc mot bang duy nhét Transition. Tai hinh 5.35, ludn van d3 cai tién cong
cu bﬁng viéc dic ta kiu m&i nén sinh duoc bo dau vao di bao gém tat ca bon bang

Transtion | statel state?
stated eventi2
state2
TN event12jd_eventi2itype_eventiz .~
[ statet m state2 |
| jid_state1 id_state2 | 4
\[type_state1 / \ llype_state2 |
S o [PUSEETE _/ Event |name html_id action
' ' - . type_eve
0 event12 | id_event12 nt12
Elemen | :
t_htm id | htmi_id type State | name 0 1
0 id_statel |type_state1 0 id_state1 Gia tri_t._rdién Gia tri tw dién
1 id sate? type_sate2 1 id_state2 Gia ﬁ'i_ﬁ:l’ﬂiél'l Gia tri_tk:l'ﬂiél'l

Hinh 5.35. Cai tién sinh d4u vao tir mé hinh tir dé xuét cia [3]

5.2.7 Y nghia ciia cong cu thue nghiém

Cong cu kiém thir tr dong ing dung Web cua ching toi 1 giai phap cho viéc
kiém thir tr dong twong tac giao dién cho cac Gmg dung Web. Thuc nghiém cho thiy
huéng phat trién tiém niang dic biét trong xu thé phat trién mé hinh Agile ngy cang
manh. Cach thiét ké mé hinh, kiém thtr ty dong nhanh chéng cho giai doan kiém thir
chip nhan ciia mé hinh Agile mang y nghia 16n. Phuong phap va céng cu van con
nhitng han ché nhung vin c6 ¥ nghia quan trong trong viéc kiém thtr tw déng tvong tac
giao dién cac ing dung Web. Cong cu tu dong sinh va thyc thi cac ca kiém thir trén
hau hét cac phan tir Web cta cac tng dung Web. DAy 1a giai phap mang tinh hiéu qua
va c6 tinh chinh xac cao, giam kinh phi va rat ngin thdi gian cho qua trinh kiém thir
Web.

Y nghia chinh trong cong cu kiém thir tu dong tuong tac giao dién ngudi dung
chinh 1a thay vi phai bo cong stc rat 16n dé viét mot bo kiém thir theo cha quan cua
ngudi kiém tha thi cong cu cho phép tao ting bo kiém thir riéng 1é va c6 kha ning
thyc hién kiém thir mot cach ghép ndi. Trong trudong hop kiém thir hoi quy, hodc kiém
thir chép nhan, viéc thay d6i hodc cap nhat chirc nang cua trang Web la diéu khong thé
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tranh khoi, nhung véi cong cu kiém thu tu dong ATWA, viéc thuc thi kiém tho da
giam thiéu duoc cong strc va chi phi thyc hién. Theo thuc nghi¢m, khi do dac véi tan
suét thyc thi cho thay voi 11 duong dan kiém thir, mdi dudong dan kiém thir c6 khodng
33 duong chuyén trang thai, thoi gian thuc hién mat ~ 3phut trong khi thuc hién tha
cong v6i mot dudng din kiém thir mat hon 1 phut, gip 10 1an so véi kiém thir thu
cong. Nhu vay vé6i kiém thtr cong cu, ngoai thoi gian nhanh hon kiém thir tha cong,
con dam bao dugc tinh chinh x4c va tinh bao phu cua cac ca kiém thir, do d6 thyc hién
toan bd cac ca kiém thir cho toan hé théng s& rat nhanh chong. Viéc ap dung cong cu
dé kiém thur tu dong thuc sy mang lai rat nhiéu loi ich.

Ngoai cac y nghia cta thyc hién 4p dung coéng cu, viéc phat trién tién ich
JFLAP cho phép ngudi dung tién hanh dic ta cac thiét ké mot cach d& dang hon. Voi
giao dién truc quan va dé st dung, kiém thir vién chi can vé& lai céc thiét ké dudi dang
cac may htru han trang thai. Tién ich s& xuét ra tép tin excel dau vao cho cong cy kiém
thu.

V6i nhiing loi thé va vu diém d3 néu, trong tuong lai cong cu c6 kha ning ap
dung hiéu qua cho cac ing dung Web 16n trong thuc té. Hién tai cong cu da dugc trién
khai thir nghiém véi mot s6 g dung Web tai cong ty FPT Software va da nhan dugc
két qua tich cuc.
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Chuong 6: KET LUAN

Kiém tht tu dong dudng nhu trd thanh mot xu hudng tat yéu trong viéc phat
trién phan mém nhanh, mo hinh Agile hay Scrum 13 mét vi du. Ching ta khong thé
phu nhén viéc ap dung kiém thu tu dong lam cho hi€u qua cong viéc cao hon, gidm
thiéu rai ro trong sai sot, va giam chi phi.

Kiém tht tu dong tuong tac giao dién ngudi dung duoc xem nhu mot giai phap
rat hitu hiéu khac véi nhitng kiém thtr ty dong thuong s dung 1a kiém thtr hiéu ning,
kiém thir bao mat, kiém thir chiu tai.v.v. Kiém thtr trong tac giao dién ngudi dung sé
cho hiéu qua khac biét khi thue hién mot cach tu dong viée kiém tra tinh ding din cua
chuong trinh so voi cac tai liéu thiét ké va cac tai liéu dic ta ban dau. Khong nhirng
thé, kiém thur ty dong twong tac giao dién nguoi ding con gitp kiém th nhanh va
chuén x4c. Luan vin da ap dung va phat trién dua trén dé xuat cua [2] va [3]. Dé xuat
cta [2] va [3] dd dua ra dugc cac tinh ning sau: kiém thir ludng giao dién, xac dinh
duoc phan tir dinh danh, xac dinh cac phan tir ¢6 kiéu name, class , giao dién popup,
kiém thir duoc céc loai phén tir Web nhu Dropdownlist, Checkboxlist, RadioList, v.v.

Tuy nhién, dwa vao cong cu [3] va cai tién cua [2] thi viéc kiém thr ty dong con
gip nhiéu kho khin trong khau thiét ké dau vao, tao cac tép tin excel, dic biét ddi véi
nhiing nguoi 1an dau sir dung s& rat kho va khong tranh khoi sai s6t. Luan van ngoai
viéc 4p dung thanh cong cai tién ctia [3] va [2] d4 cai tién viéc tao tép tin dau vao bing
viéc phat trién cong cu JFLAP. Ddi véi [2] tép tin dau vao duoc tao bang cach thu
cong. P6i véi [3], cong cu JFLAP di dugc dua vao sir dung, nhung méi chi ding tai
viéc xuét ra mot tép tin excel chi c6 duy nhét mot bang, viéc tao thu cong cho phﬁn
tiép theo cling gip han ché, d& xay ra sai sot.

Phuong phéap kiém thir tr dong dya vao hanh vi twong tic giao dién Gmg dung
Web d3 trinh bay c6 cac vu diém ndi bat nhu: chi phu thudc vao phan hién thi HTML
ma khong phu thudc vao ngdn ngir 14p trinh Web, kiém thir duoc cho hau hét cac loai
phéan tir Web va d& dang tao cac tép tin dau vao gilp giam chi phi va cong strc thuc
hién. Véi nhitng wu diém trén, phuwong phap htra hen sém duoc ap dung rong rii trong
thuc té, trd thanh mot cong cu hiru hiéu cho viéc kiém thtr cac ung dung Web hién
nay.

Vé thue nghiém, chung t6i d ap dung coéng cu kiém thtr tu déng tuong tac giao
dién cac tng dung Web cho mot sO hé thé)ng tai FPT Software. Dya vao két qua thuc
nghiém, coéng cu di cho chung ta thiy dwoc tinh kha dung ciing nhu kha ning tao
nhiing dudng dan kiém thir bao phu dugce hau hét cac truong hop c6 thé xay ra trong
hé thong.
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Trong twong lai, ching t6i s& ap dung coéng cu cho cac hé théng phuc tap hon
nham chimg minh tinh hiéu qua cta phuong phap. Pong thoi, chiing toi s& khic phuc
va cai tién cong cu dé c6 thé kiém thir ty dong trén cac trinh duyét c6 phién ban cao
hon. Cai thién cong cu JFLAP dé tich hop voi cong cu ATWA véi muc dich co thé
doc trre tiép tir mé hinh ma khong can phai thong qua tép tin excel tir d6 tién t6i mot
cong cu mang y nghia ty ddng mdt cach hoan toan.
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