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LOI CAM ON

Loi dau tién, toi xin gui loi cam on va 1ong biét on sdu sic nhat tgi PGS. TS Ha
Quang Thuy, di tn tinh huéng din va chi bao t6i trong subt qua trinh thyc hién luan
van tot nghiép.

T6i xin chan thanh cam on céc thdy, c6 trong truong dai hoc Cong Nghé - dai
hoc Qudc gia Ha Noi da cho t6i nén tang kién thirc tét va tao moi diéu kién thuan loi
cho téi hoc tap va nghién cau.

Téi cling xin guri 167 cam on dén céc thay cd, cac anh chi va cac ban trong phong
thi nghiém DS&KTLab da hd tro toi rat nhiéu vé kién thirc chuyén mén trong qua
trinh thuc hién luan van. T6i xin cam on tat ca moi ngudida ung ho va khuyén khich
t6i trong sudt sudt qua trinh hoc tap tai truong.

Cubi cuing, toi xin duoc gui loi cam on vo han t6i gia dinh va ban be, nhiing
nguoi da luon bén canh, gilp d& va dong vién tdi trong qua trinh hoc tap ciing nhu
trong suét qua trinh thyuc hién luan van.

TAi xin chan thanh cam on!

Ha Noi, ngay thang nam 2019

Hoc vién

Nguyén Mai Huong



PHAN TiCH PQT BIEN TRONG KIEM THU PHAN MEM VA AP
DUNG TRONG KIEM THU UNG DUNG ANDROID
Nguyén Mai Huwong
Khoa K23, chuyén nganh Hé Thong Thong Tin
Tom tit Ludn vin tot nghiép:

Hién nay, do viéc sir dung rong réi céc thiét bi Android, cic ‘ng dung cua
Android c6 nhiéu phién ban, c6 thé tai xuéng cac tng dung cho bat ky thiét bi di dong
nao. Nén tao ra mdi lo ngai vé chit luong cua phan mém. Vi vay viéc kiém thir dé
nang cao chat luong phan mém 1 van dé thiét yéu.

Tuy nhién, viéc kiém tha cac tng dung Android khong duoc kiém thir tir cac
chuong trinh Java truyén thong do tinh doc dao cau trac chuong trinh va cac tinh ning
méi cua ung dung. Cac nha phét trién phan mém cho thay su quan tam khdng nho
trong viéc phét trién Android t6t hon tuy nhién van con thiéu cac ky thuat kiém tht va
c6 thé st dung dé danh gia cac chién luoc kiém thir,

Kiém thir dot bién 1a mot phuong phap kiém thir phan mém trong d6 chuong
trinh hodc ma ngudn duoc thay d6i ¢ chu y. Khi mot chuong trinh dugc stra d6i, n6 s&
thuc thi chuong trinh theo dot bién vira duoc tao ra, dé kiém tra xem phan mém c6
thuc hién dang hanh vi caa minh hay khéng. Chinh vi vay kiém tha dot bién gidp phan
tich xem mot tap hop cac chién luoc kiém thir c6 du dé dam bao rang san pham dap
g cac yéu cau chat luong hay khong.

Trong luan vian nay, toi tim hiéu nhiing kién thirc vé kiém thir phan mém [9] va
phan tich nghién ctu vé cac phuong phap, ki thuat kiém thir dot bién [1-7]. Tir d6 ap

dung nhiing k§ thuat trén vao kiém tha ¢ng dung trén Android.

Tir khoa: Android, Kiém thé phan mém, Kiém tha dét bién



LOI CAM POAN

Tbi xin cam doan phan tich dot bién trong kiém thir phan mém va &p dung trong
kiém tha ung dung Androidva thuc nghiém duoc trinh bay trong luan vian 12 do t6i dé
ra va thyc hién duéi sy huéng dan cua PGS. TS Ha Quang Thuy.

T4t ca cac tai liéu tham khao tir cac nghién ctru lién quan déu c6 ngudn gdc rd rang
tir danh muc tai liéu tham khao trong luan van. Trong luan van, khéng c6 viéc sao chép

tai liéu, céng trinh nghién ctru cua ngudi khac ma khong chi rd vé tai liéu tham khao.

Ha Noi, ngay thang nam 2019

Hoc vién

Nguyén Mai Huong
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MO DAU

Android mobile 12 mot chuwong trinh phan mém chay trén thiét bi di déng chang
han nhu dién thoai thdng minh hoic may tinh bang. S6 lwong tng dung di dong duoc
phét trién nhiéu khi nén tang tro nén c6 san, va chat luong 13 mot van dé nghiém trong
dang gia ting. C&c (ng dung Android duoc xay dung hoan toan tir phan mém truyén
théng va duoc str dung cau trac, két ndi di liéu kiéu mai [1]. Cau trdc cua ang dung di
dong khéc véi cau trac cac loai phan mém khac, vi vy viéc kiém thir ciing sé& khéc
nhau nén can c6 cac phuong phap khac nhau dé kiém thu phan mém trén di dong.
Phuong phép tiép can 1a phuong phap dé kiém tht cac tng dung di dong [2]va kiém
thir dot bién thuong duoc s dung nhu mot cach dé danh gia mac do day du cua cac
truong hop khi kiém thu [8].

Khi kiém thir dugc tat ca cac truong hop xay ra sé giam thiéu duoc rai ro khi ban
giao san pham ciing nhu d& dang trong viéc van hanh, bao tri phan mém trong giai
doan sau. Tir d6 cai thién duoc chéat lugng phan mém. San pham duoc phat trién theo
yéu cau cua khach hang, dap ang muc tiéu mong mubn dong thoi dam bao chat luong
cao va dang tin cdy hon.

Trong luan vin nay tdi 4p dung mot sé k¥ thuat kiém thar dot bién hién c6 cho
phan mém, ung dung di dong str dung nén tang Android. Chi tiét vé phuong phap va
cac ky thuat nay sé& duoc trinh bay chi tiét trong luan van nay. Noi dung cua luan vin
chia thanh cac chuong nhu sau:

Chuong 1: Luan vian trinh bay vé tng dung Android va bai toan kiém thir ung
dung trén thiét bi di dong.

Chuong 2: Luan vin trinh bay vé phwong phap va cac k¥ thuat toan tir dot bién
trong kiém thir ting dung Android trén thiét bi di dong.

Chuong 3: Luan vin trinh bay vé mé hinh @& nghi dé ap dung kiém thir.

Chuong 4: Luan vin trinh bay thyc nghiém cho viéc kiém thir tng dung Android.



Chuwong 1. UNG DUNG ANDROID VA BAI TOAN KIEM THU UNG DUNG
TREN THIET BI DI PONG

Trong chuong nay, ching t6i giéi thiéu chung vé nhitng kién thirc kiém thir phan
mém chung nhat [10], khai niém tng dung Android trén thiét bi di dong, nhiing thach
thire trong kiém thtr tng dung trén Android, phwong phap toan tir dot bién trong kiém

thir phan mém va y nghia cua bai toan.

1.1. Giéi thiéu chung vé kiém thir phan mém

Kiém thir [10] 1a quéa trinh thuc hién mot san pham phan mém trén dit liéu dau
vao miu va phan tich du ra caa nd. San pham phan mém khdng gidng nhu cac san
pham k§ thuat khéc, thuong khong c6 15i, hoac c6 rat it 16i. Nhung cac san pham phan
mém dé bi 16i, do sy tich lily cac 16i trong tat ca cac giai doan trong vong doi cia
ching (thong sé ky thuat bi 15i, thiét ké bi 13i, thuc hién bi 13i, v.v.). Ngoai ra, khdng
giong nhu cac san pham ky thuat khac, san pham phan mém con c6 15i do hao mon san
pham trong qué trinh st dung. L&i phat sinh trong cac san pham phan mém hau hét 1a
i thiét ké, duoc cung cap cing véi san pham mai.

Kiém thir phan mém ciing cung cap muc tiéu, cai nhin doc lap vé phan mém, diéu
nay cho phép viéc danh gia va hiéu rd cac rui ro khi thuc thi phan mém. Kiém tht phan
mém tao diéu kién cho kiém thir vién tan dung tdi da tu duy dénh gia va sang tao dé co
thé phat hién ra nhirg diém ma ngudi khac chua nhin thay. Vi mdi kiém thir vién ngoai
cac cach nhin chung va tong quat, tieng kiém thir vién con cd cach nhin cuaa riéng minh.
Diéu nay 1am cho ting kiém thir vién c6 thé phat hién dugc nhiéu 16i ¢ cac goc nhin
khac nhau.

Muc dich cua kiém thir phan mém 14 tim ra 18i chua dwoc phét hién, va tim mot
cach sém nhat dé bao dam rang 18i s& dugc sira. Muc tiéu caa kiém thar phan mém 1a
thiét ké tai lieu kiém thir mot cach c6 hé thong nhu thiét ké cac trudng hop kiém thir
va di cu thé chi tiét timg truong hop kiém tha. Tir d6 thuc hién n6 sao cho c6 hiéu qua,

nhung tiét kiém dugc thoi gian, cong stc va chi phi.



1.1.1. Vong doi phat trién caa phan mém
Vong doi cua phat trién phan mém duoc trai qua cac giai doan tién hanh tuan ty
tir giai doan phan tich yéu cau dén giai doan van hanh va bao tri san pham nhu Hinh 1.
1[10].

Specification validation
Reguirements

Asrchitecture verification

Architecture

Diesign verification
Design

Unil Lesting

Programming

Imlegraton testing. reliabilaly lesting

Integration
Acceplance lesting. certilication lesling
Delivery

Regression lesling

Hinh 1.1 Cac giai doan phat trién ciia phan mém

> Requirements (phan tich yéu cau): Phan tich yéu cau la quan trong nhét trong
cac giai doan cua vong doi phat trién phan mém. O giai doan nay, ngudi phan
tich thiét ké s& xac dinh yéu cau cu thé cua phan mém. Tir d6 cho phép nguoi st
dung va cac lap trinh vién, kiém tht vién c6 cai nhin tong quét nhat vé phan
mém.

> Architecture (cau tric phan mém): Trong giai doan nay ngudi thiét ké va phan

tich s& xac dinh thanh phan bén trong va md ta chi tiét cc thanh phan bén trong



cta phan mém, ciing nhu cach hé thong sé duoc trién khai, cach chia sé dit liéu,
V.V.

> Design (thiét k& phan mém): Trong giai doan thiét ké nay nguoi thiét ké va
phan tich s& dwa ra cac quyét dinh thiét ké toan bo hé thong. Cac thiét ké lién
quan dén cau tric di liéu, hién thi dit liéu, cac thuat toan va chia tach cac chic
nang phan mém thanh cac don vi nho dé céc 1ap trinh vién phat trién doc lap.

» Programming (lap trinh): Giai doan lap trinh dwoc thuc hién boi cdc l1ap trinh
vién duwa trén yéu cau thiét ké va kién trdc phan mém da dugc xac dinh truéc
d6, Trong giai doan ndy, cac kiém thu vién di co thé thiét ké cac truong hop
kiém thir don vi dé str dung kiém thir don vi dé kiém thir trong giai doan nay.

> Integration (tich hop): Khi tat ca cac don vi ciia phan mém da dugc phat trién,
cac don vi hodc cac chirc ning s& duogc tich hop voi nhau dé tao nén mot phan
mém hoan chinh. Trong giai doan nay, cac kiém thir vién sg thiét ké cac truong
hop kiém thtr tich hop va st dung kiém thir tich hop dé kiém ther trong giai
doan nay.

> Delivery (ban giao san pham) : Khi phan mém da trai qua kiém thir tich hop thi
cac kiém thtr vién s& kiém thir chap nhan. Kiém thir chap nhan 1a kiém thu toan
bo phan mém. Kiém tht trong giai doan nay c6 thé duoc thiét ké cac truong
hop kiém thir véi goc nhin ciia nguoi sir dung. Khi kiém thir chap nhan dugc
hoa thanh thi san pham da c6 thé duogc ban giao.

> Maintenance (van hanh va bao tri) : Giai doan van hanh bao tri 13 giai doan cudi
cung trong vong doi phét trién phan mém. Néu trong giai doan van hanh, san
pham phan mém bi I18i hoic c6 yéu cau thay doi, thi thao tac bao tri duoc bat
dau dé thay doi. Khi hoan thanh thao tac bao tri, hé théng phan mém hoat dong
bao tri ¢ thé chi lién quan dén maot phan giéi han cia ma ngudn hoic chi tap
trung vao mot vai chirc nang hé thong. Kiém thir trong giai doan nay duoc goi
la kiém thir hdi quy.

1.1.2. Vong doi cia kiém thir phan mém

Hién nay cd rat nhiéu mé hinh dugc dua ra trong phat trién phan mém. Trong
phan nay sé trinh vé vong doi cia kiém thir phan mém cu thé ¢ day 1a vong doi kiém
thir phan mém cua mé hinh chir V. Mic du kiém thir thuong dugc coi 13 mot pha, va la

pha cubi ciing ciia vong doi phan mém. Nhung n6 thuc sy dugc xem 14 hoat dong dién



ra dong thoi trong tt ca cac giai doan cua vong doi, tir du dén cudi. Trong mé hinh
chit V, viéc minh hoa ban chit cua kiém thir 1a mot hoat dong dang dién ra trong sudt
vong doi phan mém va viéc kiém thir c6 thé duoc 1&n ké hoach tirng bugc mot, moi
cip pha duoc két ndi boi mot mili tén nam ngang trong Hinh 1. 2 [10]va c6 mdi lién
héchat ché véi nhau. Trong md hinh chir V pha hiéu chinh bén nhanh bén phai, va cai

sau kiém tra tinh hop 18 cua cai truéc.

Requirements
analysis/software
specifications

Acceptance
testing

Software System
architecture testing

Software Integration
design testing

Programming Unit testing

Hinh 1.2 Kiém thir phan mém twong (ng véi mé hinh chit V
> Unit testing ( kiém thir don vi): Unit test dién ra trong qua trinh I4p trinh
dugc lap trinh vién hozc kiém thir vién thyuc hién. Trong pha nay don vi la

phan c6 thé kiém thtr nhé nhat nhu ham hoic cac thanh phan don 16.



> Integration testing (kiém thir tich hop): Kiém thir tich hop I3 phuong phap
tich hop cac thanh phan co s, sau dé bd sung thém céc thanh phan chuc
nang duoc bit dau tir don vi thap nhat hodc trong cing cua ¢ng dung va
dan dan di chuyén Ién trén. Kiém thir tich hop duoc bit dau tir module
thap nhat va dan dan tién t6i cac module cao hon cua tng dung. Su tich
hop nay tiép tuc cho tai khi tat ca cac module duoc kiém thir hoan tat.
> System testing (kiém thu hé théng): Kiém thir hé théng cho phép kiém thu
vién theo dbi va danh gia hanh vi cua hé théng, hé thdng duoc hoan chinh
va tich hop day du c4c chirc ning nhu yéu cau chirc ning di duoc Xéac
dinh trudc.
> Acceptance testing (kiém thir chap nhan): Kiém thir chap nhan thuong
duoc dién ra cudi cung va xac nhan lai su tin tuong cua hé thng, cac dic
tinh thugc vé chic nang hoac phi chie nang cua hé théng. Ngoai ra kiem
thir chdp nhan thuong duoc kiém thir vién nhin nhan va danh gia phan
mém dudi goc nhin cia ngudi sir dung. Vi vay nhiing 15i phét hién ra &
giai doan nay thuong mang y nghia quan trong.
1.2. Ung dung Android trén thiét bi di dong va kiém thir ing dung Android
1.2.1. Ung dung Android trén thiét bi di dong
Hién nay khi cac tirng dung di dong ngay cang dugc stir dung rong rai va cac nha
phat trién cho phép ngudi ding c6 thé két ndi voi nhau theo nhiéu cach, thi cong viée
ctia cac nha phat trién Gmg dung ngay cang tré nén quan trong trong mot nén kinh té
toan cau. Cac tmg dung di dong ma chung ta st dung hang ngay di thay d6i cach
chung ta tién hanh kinh doanh, giao tiép, giai tri, lam viéc va hoc thém nhing diéu
moi.
Céc thiét bi va ung dung Android hién nay dang chiém phan 16n trén thi truong.
Pem lai nhiéu tinh tng dung cao trong doi sdng va cho ngudi st dung. Hé diéu hanh
Android khong chi 1a h¢ diéu hanh trén dién thoai di dong duogc st dung rong rai nhat,
ma nhiéu Gmg dung da dwoc phat hanh va tai xuéng cho Android nhiéu hon bat ky hé
diéu hanh nao khac. Android 1a mét trong cac hé diéu hanh duoc wa chudng nhét hién
nay. Véi uu thé 1a ma nguén mé va duge dong déao cong dong yéu thich, Android da
thu hut rat nhiéu nha phat trién tir khip moi noi trén thé gi¢i va dang dan khang dinh

vi thé.



Nho Android ma hang loat cac ing dung games, ung dung di dong gia tdng mat
cach nhanh chong. Khi cac trng dung di dong ngay cang dugc st dung rong rai va cho
phép nguoi dung c6 thé két ndi véi nhau theo nhiéu cach, thi chat luong phan mém lai
dugce dit 1én hang dau. Vi thé dé giai quyét bai toan chit lwong, thi kiém thir phan
mém dang va da duoc cac nha phat trién, cac lap trinh vién va cac kiém thtr vién quan

tam.
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Hinh 1.3 Minh hoa céc tng dung Android trén Google Play
1.2.2. Kiém thir tng dung Android

Céc thiét bi va ang dung Android hién nay dang chiém phan 16n trén thi truong.
Pem lai nhiéu tinh ung dung cao trong doi séng va cho ngudi sir dung. Vi vay kiém
thir tng dung Android trén thiét bi di dong Ia can thiét. Va phan tich dot bién 1a mot
phuong phap kiém thir phan mém tiém ning, dic biét dbi véi viéc kiém tha cac tng
dung trén Android. Nhu trong tai liéu [1-7] d4 dua ra nhitng toan tir dot bién dé kiém
thir eng dung Android [1]. V& dan dén hiéu qua cua viéc phan tich dot bién trong tng
dung Android duogc dé cap trong [2]. Str dung dot bién dé thiét ké kiém thir cho cac md
hinh dinh hudng theo khia canh duoc noéi dén trong tai lidu [3]. Cac mé hinh dinh
hudng khia canh dé kiém tha xuyén sudt duoc dwa ra & tai liéu[4]. Bén canh dé kién
trdc phét trién cua céc toan tir dot bién & tai liéu [6]. Va xu hudng kiém ther phan mém

trong tai liéu[7].



Do viéc str dung rong réi cac thiét bi Android, Android application (ttng dung) c6
nhiéu phién ban phat hanh, khach hang va ngudoi sir dung c6 thé mua hang va tai tng
dung cho bét ky thiét bi di dong nao [1]. Pé xuat viéc st dung cac dot bién theo dinh
huéng cac mo hinh dé kiém tra méi quan tdm xuyén sudt. Trong kiém thu dot bién,
moét phan mém tao ra nhu mot chuong trinh hoic mdt mé hinh duogc sira d6i luan
phién, nhitng chuong trinh hoic mé hinh nay thudng gap rat nhiéu 15i, va cac phién
ban duoc goi 1a dot bién [4]. Tong sb ttng dung Android ¢é sin trong cira hang Google
Play d vuot qué 2, 8 triéu (ng dung. Tuy nhién, chat lwong tng dung Android 1a mét
van dé nghiém trong va can phai duoc giai quyét. Nghién ctu cho thay nhiéu tng
dung c6 13i nghiém trong da dan dén viéc gap 16i thuong xuyén trong qua trinh st
dung[2]. Y tudng vé kiém thir dot bién 1a bat budc cac nha phat trién phai thiét ké céac
truong hop kiém thi dé kham pha cac hanh vi hé théng ma dé phat hién ra cac 15i
thuong gap. Cac loai 16i khac nhau ma ngudi ta ¢d thé s dung cd thé tim ra, dan dén
cac trudng hop kiém thir véi cac thudc tinh khac nhau. Chung duogc thiét ké lai va co
sai s6 vé lap trinh, ranh gigi vé diéu kién kiém tht, va md phong cac muc tiéu kiém
thir ciia c4c tiéu chi dé kiém tra cac két cau va kién trdc khac nhau cua phan mém.

N6i chung, phuong phap nay c6 da kha ning dé nd cé thé dugc diéu chinh kiém
thir hau hét moi truong hop ma cac nha phat trién mubn kiém tra [8]. Tir d6 ta co thé
thay kiém tha phan mém nhu mot phan khéng thé tach roi trong quy trinh dam bao
chat luong phan mém. Vi vay cé thé xem kiém thir phan mém nhu mot phan cua chién
lugc toan dién vé dam bao chat luong phan mém [9] [10].

1.3. Nhiing théch thirc trong kiém thir Android

Déi vai kiém thtr android, mac du mot phan ma nguon cia tng dung Android
duoc viét bang Java, nhung khi kiém thir tng dung Android s& c6 nhirng thach thic
doi hoi kiém thir vién phai nam ré dé vuot qua. Dudi day 1a nhitng thach thiic ma céc
kiém thtr vién phai nam rd duoc.

1. Vong doi doc dao cua cac thanh phan Android: Tat ca cac thanh phan
chinh caa wng dung Android can phai hoat dong theo vong doi dugc chi
dinh trugc. Néu xur ly khong dung cach vong doi ciia mot thanh phan dang
hoat dong c6 thé gay ra sy c6 khdng mong muén. Vi du khi phat trién (ng
dung choi tro choi, viéc xtr Iy lién tuc cac sy kién xay ra rat quan trong doi

V6i ngudi dung. Khi dang c6 cudc goi dén, nguoi dung nghe va két thic



cudc goi thi tro choi cé dugce tiép tuc hay khong hoidc néu tro choi khong
duoc tiép tuc dién ra thi phan mém sé& xt Iy hanh dong gi tiép theo.

. Str dung ngdn ngir danh ddu XML: Cac chwong trinh Java truyén thong
v6i cac giao dién nguoi dung d6 hoa hiém khi st dung cac tép XML.
Ngoai ra, khong c6 tiéu chi vé pham vi kiém thir dé do muc do bao phu
cho cac tép XML. R® rang, viéc khdng kiém tra cac tép XML cua ¢ng
dung Android c6 thé dan dén céac 15i khdng mong muén. Vi vay kiém thi
vién can phai chi y dén cac tép XML trong qué trinh kiém thur.

. Dic diém vé nhan thtc ngit canh: Ung dung Android 1a ung dung nhén
thic ngit canh bai vi né nhan duoc dau vao tir cac thiét bi vat ly. Nhing
loai dit liéu nay khong duoc nguoi ding truc tiép cung cap, nhung chiing
dugc phan loai thdng qua cac cam bién nhu gia téc ké, cam bién nhiét do,
cam bién mai truong va cam bién tir truong, v.v. Céc ki thuat kiém thi
hién tai khdng xem xét cac loai dau vao nay nhung dit liéu dugc Iy tir cac
dau vao nay lai cd thé anh huong dén phan mém khi hoat dong va khi
kiém thir.

. Man hinh trong thiét bj di dong: Thong thudng céc thiét bi di dong trén
Android c0 hai loai huéng man hinh la man hinh ngang va man hinh doc.
Nhiéu &ng dung Android c6 giao dién ngudi ding khac nhau dé thich tng
Vi tiing su kién khi chuyén man hinh tir ngang sang doc hozc nguoc lai.
Vi vay, khi kiém thir tng dung Android, kiém thar vién can phai xem xét
tinh nang nay, boi vi nd rat co thé gay ra 156i khi chuyén man hinh tir
ngang sang doc.

. Ung dung Android 1a ¢ng dung chay cac chuong trinh dya trén c4c sy
kién, vi vay ludng thuc thi cua ching phu thuge vao hanh dong cua nguoi
ding, chang han nhu khi nhip hoic nhan vao mot nat nao d6. Céc su kién
nay duogc xur Iy bai cac trinh xu Iy su kién khac nhau. Ngoai ra, moi thiét
bi Android déu duoc trang bi ba ndt hé thng trén man hinh: Back, Home
va Recents. Nén céc ndt hé thong nay cd thé 1am gian doan ludng thyc thi
thong thuong va thuong khdng nam trong ludng thuc thi thudng duoc
mong doi, vi thé kiém thu vién khong kiém thtr tic dong cua cac nat hé

théng.



6. Hau hét cac thiét bi Android duoc trang bi nhiéu dang két ndi mang, két
ndi phé bién nhat 1a két ndi dir liéu di dong va két ndi WiFi. Bat ctr khi
nao c6 két ndi WiFi thi hé thong Android s& ¢ gang truyén dir liéu qua
WiFi trudc. Néu khong c6 WIFi, hé théng Android s& cb ging chuyén
sang két ni dix liu di dong, két ndi di dong sé& tén kém chi phi hon va sir
dung nhiéu pin hon. Viéc chuyén doi nay c6 thé gay ra mot sé 161 khi dang
chay tng dung trén Android.

7. Hau hét cac thiét bi di dong c6 ngudn pin thuc su han ché. Va c6 nhiing
tng dung lam ting muc tiéu thu nang luong pin trén Android vi vay dan

dén c6 anh huong dén thiét bi trong qua trinh st dung.

1.4. Khai niém va mo hinh kiém thir dwa trén dét bién

Kiém tha dot bién 1a kiém thtr dua trén ca phéap gitp nguoi kiém tra thiét ké cua
phan mém maot cach hiéu qua va dat duoc chét luong cao. Kiém thi vién cé thé chén
16i vao chuong trinh dang kiém thir dé kiém thir hoat dong caa chwong trinh.

Mo hinh dinh huéng theo khia canh [4] 1a céch tiép can duoc dé& xuat dé tranh
cac mo hinh hanh vi qua phtrc tap, sit dung mo6 hinh dinh hudng dinh hudng cho céc
méi quan tdm xuyén sudt. Mot méi quan tm xuyén sudt duoc &p dung trong toan bo
quéa trinh phan mém va ¢4 rat quan trong déi véi do tin cdy, hiéu suat, bao mat caa hé
thdng. Cac vi du dién hinh bao gom céc sy kién doi hoi sy chi y ngay lap tic. Méi
quan tdm xuyén sudt c6 xu hudng dao 16n cac mé hinh, dan dén cac mo hinh phic tap
va khé phan tich. Trong mé hinh dinh huéng theo khia canh, mdi quan tam xuyén sudt
dugc mé hinh hda theo md hinh aspects, dugc tach ra khéi hanh vi thong thuong, do
d6 tao ra mo hinh dinh hudng aspect-oriented model (AOM). Y tudng chung véi
AOM 13 m6 hinh héa hanh vi binh thuong cua hé théng trong mé hinh co so, dé lai cac
mbi quan tdm xuyén sudt dugc mo ta trong cac moé hinh khia canh riéng biét. Bang
céch nay mé hinh hoa cac mdi quan tdm maot cach riéng biét va sau d6 tu dong ap dung
vao mO hinh sau d6, cac mo hinh sau do6 tré nén sach hon va it 16n X6n hon.

Phat trién dya trén mo hinh dang duogc sir dung rong rai trong nganh cong nghiép
phan mém ngay nay. Cac mé hinh cung ciap mét cai nhin truc quan vé phan mém.
Ngoai ra, mot s6 loai md hinh nhat dinh, vi du nhu biéu do trang thai, ludi Petri va ty

dong hoa thoi gian rat hitu ich cho muc dich phan tich cac mé hinh. Hon nita, cAc mo
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hinh hanh vi c6 thé dugc sir dung dé tao cac truang hop kiém thir bao trim phan mém.
Do d6, mé hinh héa hanh vi phan mém c6 thé gitp cac nha phat trién hiéu va phan tich
nhitng hanh vi phic tap bén trong cua hé théng. Su mé ta rd rang cia moét mé hinh
thuong phu thudc vao mic do chi tiét ma noé dwgc mé hinh héa. Tuy nhién, cac mé
hinh chi tiét ciing thuong phuc tap hon. Vi vay, cac mé hinh chi tiét thuong kho hiéu
va kho dé duy tri duoc. Viéc st dung kiém thir d6t bién theo dinh huéng mé hinh dé
kiém tra mdi quan tdm xuy@n sudt. Trong kiém tht dot bién, mot phan mém nhu
chuong trinh hoic mé hinh dwogc stra doi dé tao ra cac phién ban thay thé, thuong bi
13i, dwoc goi 1a cac trinh bién ddi duoc &p dung mot cach c6 hé thdng, 1a cac quy tic
dé thay doi cac yéu tb cl phap duogc thiét ké dé khién cac dot bién cd hanh vi khéac véi
phién ban gbc goi la huy cac dot bién. Cac toan tir dot bién bat chudc cac 16i 1ap trinh
dién hinh hoic thuc hién cac thay ddi va khuyén khich nguoi thir nghiém thiét ké céc

dau vao co gia tri dac biét.

1.5. Vé phwong phap toan tir dot bién trong kiém thir phan mém

Phan nay gigi thiéu vé cac phuwong phép toan tir dot bién da duoc L. Deng va
cong sy trinh bay [2]. Kiém tht dot bién duoc bat dau tir nam 1978 va day 1a mot ky
thuat kiém tra dua trén ct phap giup ngudi kiém tra thiét ké mot cach hieéu qua kiém
tra chat luong cao, duoc coi 1a mot tiéu chi hiéu qua vuot troi cho ca thiét ké va danh
gia thir nghiém. Qua trinh chung kiém thir dot bién bao gom cac budc dugc mo ta nhu
sau day.

Khi tién hanh thyc thi kiém thir 1an luot chuong trinh gbc P va dot bién P’ cua P
véi mot dir lieu kiém tha T, s& ¢d hai kich ban khéac nhau c6 thé xay ra:

- Mot 13, dot bién P’ duoc goi 1a bi diét bai dit liéu kiém tha T.

- Hai 13, chuwong trinh goc P va dot bién P’ cho ra két qua hoan toan giéng nhau,
dot bién P’ duoc cho 1a con song.

Céc dot bién twong duong la cac dot bién cia chuong trinh gde nhung hoat dong
hoan toan giéng véi chuong trinh gdc va cho ra két qua gidng véi chuong trinh gbc
trong moi trudng hop kiém thir. Viéc sir dung dot bién cua cac mo hinh dinh huéng
theo khia canh dé kiém tra cac mdi quan tam xuyén sudt. Trong kiém thir dot bién, mot
phan mém nhu chuong trinh hodc mé hinh dugc sira dbi dé tao ra cac phién ban thay

thé, thuong bi 13i, duoc goi 1a dot bién. Cac dot bién duoc tao ra bang cach &p dung
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mét cach c6 hé thdng céc toan tir dot bién, do 1a cac quy tic dé thay doi cac yéu t6 cu
phap.

Céc kiém thir sau d6 duoc thiét ké dé khién cic dot bién co hanh vi khéc véi
phién ban gbc, duoc goi la huy céc toan tir dot bién. Viéc nay khuyén khich céc kiém
thir vién thiét ké cac dau vao kiém thir ¢ gia tri dic biét. Piém twong xtmg dot bién Ia
mét tiéu chi, nhu do bao phu cua cau Iénh va ludng dit liéu, nhung duoc phét hién l1a
manh hon céc tiéu chi da biét khac va do d6 thudong dwoc goi I tiéu chuan vang cua
dot bién va 1 tiéu chi quan trong nhat trong sé céc tiéu chi. Chuong 2 s& gi6i thiéu chi

tiét hon vé cac toan tir dot bién [1].

Tom tit chwong 1

Trong chuong 1, luan van di trinh bay tong quan vé kiém thir phan mém, tng dung
Android trén thiét bj di dong va phuong phap toan tir dot bién trong kiém thir phan mém.
Luan van ciing di néu 1én duoc Van dé tai sao nén str dung kiém thir va cu thé & day 1a
kiém thir dot bién. Ngoai ra, luan van ciing d4 néu 1én y nghia ctia bai toan nay.

Chuong tiép theo trong luan van nay sé& chi tiét hoa nén tang kién thuc lién quan
vé kiém thu dot bién va kiém thu dot bién trén tng dung Android. Dong thoi cac ky

thuat thuc hién kiém thtr dot bién s& duoc trinh bay chi tiét & nhirmg chuong sau.
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Chuong 2. KY THUAT TOAN TU POT BIEN TRONG KIEM THU UNG
DUNG ANDROID TREN THIET BI DI PONG

Chuong 2 luin vin tap trung khao sét céc k¥ thuat toan tir dot bién dé kiém thir
ting dung Android cua L. Deng va cong su [1] bao gom céc k§ thuat toan tir dot bién y
dinh, vong doi hoat dong cua toan tir dot bién, xu ly toan tir dot bién va toan tur dot
bién XML, v.v. Céc k¥ thuat nay s& dugc sir dung trong mé hinh thuc nghiém cua luan
van.

2.1. Phwong phap toan tir dot bién trong kiém thir phan mém

Viéc str dung dot bién cia cac mé hinh dinh hudng theo khia canh dé kiém tra
cac moi quan tdm xuyén sudt cua phan mém. Trong kiém thur dot bién, mot chuong
trinh phan mém hodc mo hinh dwoc stra d6i dé tao ra cac phién ban thay thé, thuong bi
15i, duoc goi 1a dot bién. Cac dot bién duoc tao ra bang cach ap dung mot cach cé hé
thong cac toan tir dot bién do 1a cac quy tac dé thay doi cac yéu té cu phap. Theo do
toan tir dot bién duoc chén vao trong hé théng dang kiém thir di dan dén y twong va
phét trién cho nhiéu loai cap do thir nghiém, nhiéu loai ngdn ngir 1ap trinh khac nhau.
Céc cong trinh dau tién vé& kiém thir dot bién nham vao cac chirc niang cua chuong
trinh Fortran. Fortran 1a mot ngén ngir 1ap trinh bién dich tinh kiéu ménh 1énh duoc
phat trién tr thap nién 1950va van dwoc dung nhiéu trongtinh toan khoa

hoc hay phuong phéap sé cho dén hon nira thé ky sau do.

Trong mat lan kiém thir L. Deng va cong su[1] da dé xuat cac toan tir dot bién cu
thé cho cac ddi twong dé kiém thir tich hop da dwoc phat trién. Sau d6, L. Deng va
cong su dd xac dinh 58 toan tir dot bién dé kiém thir cac hé théng da 16p & cac cap do
tich hop khac nhau, va da dé xuét cac toan tir cu thé cho mot sé ngdn ngit tao chuong
trinh nhu C, C#, C++, Python hoac PHP. Cac ngbn ngir nay ciling c¢6 cac toan tir dot
bién cho céc co so dit liéu quan hé.

L. Deng va cong su [1]chi ra cac phuwong phap va cac ki thuat dot bién cé thé
dugc sir dung dé tao cac kich ban kiém tha cho cac mé hinh theo hudng khia canh.
Kiém ther dot bién khong thé duoc thuc hién theo cach twong tu cho cac @ng dung
Android nhu d6i véi cac chuong trinh Java truyén théng.

Dau tién, trong khi cac cdng cu phan tich dot bién Java chi dot bién cac tép
Java, thi cac nha phat trién Android ciing thay ddi cac bd cuc cia cac tépXML. Tha
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hai, tng dung Android yéu cau xu ly bo sung trudce khi dugc trién khai. Do vay cac
cdng cu dot bién Java thuong bién doi ma ngudn, sau d6 bién dich thanh cac tép 16p
bytecode hoic bién dich thanh ma byte, sau d6 bién d6i ma byte. Cac tép bytecode
Java sau d6 duogc lién két dong bai hé thdng ngén ngit trong khi thuc thi. Cac tng
dung Android cé yéu cau b sung rang mdi dot bién Android phai dugc bién dich dudi
dang g6i ung dung Android (APK) dé c6 thé cai dit va thyc thi trén thiét bi di dong va
trinh gia lap (Emulator). Piéu ndy c6 y nghia tac dong dén viéc thiét ké cac cong cu
phan tich dot bién cho tng dung Android. Minh hoa cach c6ng cu phan tich dot bién
nhu Hinh 2.1 [1]1a cic budc dé tién hanh phan tich dot bién trén cac ¢ng dung
Android.

1. Buéc 1: Kiém thir vién chon toan tir dot bién nao sé duoc str dung trong qué
trinh kiém tha. Pong thoi ¢ong cu phan tich dot bién Android va sir dung mot
phan cua cong cu tao ra dot bién muJava dé thuc hién cac toan tir dot bién
nay.

2. Budc 2: Pi vai cac toan tir lam thay do6i ma Java (ca Android méi va cac
toan tir muJava truyén thong), hé thong s& sira d6i ma nguon Java ban dau va
bién dich chung thanh cac tép 16p bytecode.

3. Budc 3: Céc toan tir dot bién XML duoc &p dung truc tiép vao cac tép XML,
tao ra mot ban sao méi cua tép cho mdi dot bién. Ching duoc hoan d6i vi tri
dé lién két dong khi céc tép APK duoc tao ra.

4. Budc 4: Doi véi mdi tép 16p Java va tép XML bi dot bién, tép dot bién he
théng sé tao ra tép APK bi dot bién bang céch tao ra ma ngudn bi dot bién va
tép du an khac. Mot sé dot bién c6 thé gay ra 16i bién dich (stillborn) s& dugc

loai bo ngay 1ap tire va khong duoc sir dung trong két qua cudi cung.
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Hinh 2.1 Thuc hién phan tich d6t bién trén tng dung Android [1]

5. Budc 5: Str dung khung kiém thir Android mé rong JUnit dé hd tro kiém thir
c4c loai thanh phan Android khac nhau. Ngoai ra, kiém thir vién c6 thé viét
cac truong hop kiém thtr véi su hd tro cua cac khung tw dong kiém the
Android bén ngoai, chang han nhu Robotium. Pay 14 cdng cu phan tich dot
bién Android détrién khai dé chay ca hai loai truong hop kiém thir ¢ trén. Cac
truong hop kiém thir dugc thiét ké boi nguoi thir nghiém dé nham muc tiéu
cac dot bién hoidc c6 thé sir dung mot bo thir nghiém duoc tao bén ngoai.

6. Budc 6: Sau khi tao dot bién va bién dich ching thanh tép APK, hé théng sé
tai phién ban gdc (khong bi dot bién) cua ung dung dang dugc kiém thir vao
trinh gia 1ap hoac trén thiét bi di dong. Sau d6, hé thdng s& thuc thi tat ca cac
truong hop kiém thir trén tng dung gbc va ghi lai két qua dau ra bi vo hiéu
hoa. Két qua dot bién dugc so sanh véi két qua caa ting dung goc dé xac dinh

dot bién nao bi loai bo.
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7. Bu6c 7: Mdi dot bién duoc tai vao trinh gia 1ap hoic Ién thiét bi di dong dé
thuc thi kiém thir. Hé thong dot bién thuc hién tat ca cac truong hop kiém thir
dbi voi cac dot bién va luu trir két qua dau ra nhu két qua thuc té. Véi cong
cu hién tai kiém thr vién chay cac truong hop kiém thir bang Robotium rat
tén thoi gian. Theo d6 khi dung Robotium, téc do thuc hién kiém thir cao hon
c6 thé 1am cho viéc thyc thi khong 6n dinh trén trinh gia 1ap. Khi thyc thi cac
truong hop kiém tha véi trinh gia 1ap, mdi 1an kiém thir can hang gio dé chay
Vi tat ca cac dot bién.

8. Budc 8: Sau khi thu thap tat ca cac két qua hé théng dot bién so sanh két qua
mong doi véi két qua thuc té. Néu két qua thuc té trong 1an kiém thtr khac véi
két qua du kién trong cling mét 1an kiém tht, thi dot bién d6 duoc danh dau 1a
da bi hay bo boi kiém thtr do.

9. Budc 9: Cudi cling diém dot bién dugc tinh bang ty 1 phan trim cua cac dot
bién bi huy bo bai cac qué trinh kiém thir. Hién tai, cong cu nay khong trién
khai bat ky phuwong phap phong doan nao dé gitip xac dinh cac dot bién twong
duong, Vi vay tat ca chling phai dugc dénh gia bang phuong phap tha cong.

2.1. 1. Hwéng din dot bién va thé hé dot bién

M. P. Usaola va cong su [6] néu rd hanh vi cia mot dot bién co6 thé bao gém
trong viéc thdng qua moi toan tir dot bién va yéu cau né lay dot bién cua lop dé dot
bién. Gia str chi ¢ thé thay doi cac cau triic va phuong thirc Xay dung, toén tir s& thuc
hién moi thao tac trong 16p. Vi mdi thao tac no lan luot di qua tat ca cac hudng dan
ctia n6 dé xac dinh xem né c6 thé hozc khéng thé thay d6i phuong phap.

Let be c the class to mutate

Let be mutant = @

Let be mutableMethods = @

For each method minc

If m is mutable then
mutableMethods = mutableMethods U { m}
End
End
For each method m in muatbleMethods

mutants = mutansmutate (c, m)
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End

Vi du trén cho thiy ma gia cua mét phuong thic ¢d thé thuc hién cua phwong thirc
GenerMutants (c: Class) thuoc vé I6p Toan tir: nhu da quan sat, né bd sung vao mot
phuong thirc c6 thé thay doi tap hop tat ca cac phwong thic trong ¢ ma né c6 thé bién dbi.
Déi voi moi phuong thic ¢6 thé thay doi, nd goi mot ham dot bién bé sung (c: Class, m:
Phwong thirc), &p dung toén tir dot bién cho phwong thirc duoc truyén dudi dang tham sb.
2.1. 2. Xac dinh ciu tric toan tir

Muc tiéu cua viéc xac dinh mot ciu trictoan tor 13 c6 thé tai st dung va dé dang
thue hién cac toan tir dot bién. Vi vay dé xac dinh mot 16p toan tir triru twong nhu Hinh

2.2 [6]s& chira nhiéu phuong thic cy thé:

e MGi toan tir c¢6 hai truong: tén tép 16p (duoc sir dung dé xir Iy ma byte cua no)
va cum, dugc st dung dé nhdm céac nha khai thac theo danh muc trong giao
dién nguoi dung web.

e Mudn cung cap cho cong cu mét kién trac plugin (tic 12 cac toan tir moi c6 thé
dugc thém, tai khi 4p dungtai thoi gian chay), ham tao cua I6p dugc bao vé
vakhong thé nhin thay tir bén ngoai. Bé khai tao, nd sé goi ham tao cua nd bang
mot phan Xa téi phuong thicc newlnstance (bén trong java. lang. Class).

e Ham getName tra vé tén toan tir 16p va n6 1a tir viét tat duoc hién thi trong giao
dién nguoi dung. Vi du: néu toan tir AOR duogc thuc hién trong tép AOR. Class,
né phan hoi tra vé "AOR"string.

e getDescriptionphuong thirc 12 triru twong va no tra vé mot md ta van ban cia
toan tir. Vi du, d6i voi AOR, nd tra vé "Thay thé toan ta sé hoc™.

e Phuong thirc d6t bién biéu thi viéc thuc hién cac nhiém vu duoc md ta, c6 hai
phuong thire sau day: (i)instructionlsMutable 1 triru twong, Vi vay viéc trién
khai cua n6 phu thudc vao toan tir cu thé, (ii) performMutationduoc sir dung dé
stra d6i phwong thirc va huéng dan cé chi muc duoc truyén dudi dang tham sé.
Pay 1a phuong thirc thuc sy xay dyng ting dot bién, bién n6 thanh ddi tuong
ClassNode vai bytecode cua no va sir dung mot danh sach (nhu minh hoa tai
Hinh 2.2).
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Operator

#classFileName : String
#tamily : Family

#0perator(family : Family)

+setClassFile(classFileName : String) : void

#save(mutant : ClassNode) : String

+getName() : String

#methodisMutable(pos : int) ; boolean

+getDescription() : String

#instructionlsMutable(parameter : AbstractinsnNode) : boolean
#performMutation(parameter : int, parameter2 : int, parameter3 : InsnlList) : ClassNode
#mutate(posicionMetodo : int) : JSONArray

#mutate(posicionMetodo : int, numeroDeLinea : int) : JSONArray

Hinh 2.2 CAu tric cua toén tur triru tuong [6]

Nhu M. P. Usaola va cong su [6] chi ra, mot sb toan tir nhu AOR, bao gdom viéc

thay thé don gian mét lénh bytecode bang mét sé Iénh khac, Trong khi nhitng yéu cau
khac nhu chén cac dong bytecode tai mot vi tri cu thé. Thi d6i véi diéu nay toan tir o
hai phan ving tryc tiép, triru twong duoc hién thi trong hinh 2.3 [6] (InsertsOperator va
Replace-mentOperator).

Operator
AN
| |
REPI&CEMEHEOPEF&IOF‘ fﬂSEr‘l‘fﬂﬂﬂpEfﬂtﬂf
)
I I
AOR UOIPostDecr | |UOIPostincr
I I |
‘ UOIPreDecr | |UOIPrelncr | |UOIMinus
ABS ‘ ROR

Hinh 2.3 Thiét ké cua céc toan tir truyén théng [6]
Hinh 2.3 ciing cho thay hé thong phan cip cac toan tir trong sb cac toan tir dot
bién "truyén théng" duoc tao ra trong Bacterio Web.
AOR, ABS: La nhiing toan tir s6 hoc dugc thay thé.
ROR : Toén tir thay thé quan hé.
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UOI: Toén tir chén duoc thyc hién trong mot s6 19p.

2.2. Toan tir dot bién trong kiém thir phan mém

Phan nay trinh bay chi tiét vé nhiing ki thuat kiém thir dot bién tir [1] danh cho
nhitng tng dung duoc chay trén nén tang Android. Bé van dung nhitng ky thuat nay
trong thuc té toi s& chay lai thuc nghiém k¥ thuat nay trong chuong 4. Ung dung duoc
kiém thtr 1a nhitng @ng dung chay trén dién thoai di dong dang dugc sir dung hé diéu
hanh Android.

2.2.1. Toan tir dot bién y dinh

Toan tir dot bién y dinh (Intent Mutation Operators) 1a biéu thi mot hoat dong
dugc thuc hién giira cac thanh phan caa Android. Ching thuong dugc sir dung dé khoi
chay mot hoat dong truyén dix liéu hodc truyén thong diép giita cac hoat dong cua ung
dung véi nhau.
2.2.2. Thay thé trong tai y dinh

Thay thé trong tai y dinh (Intent Payload Replacement : IPR)Ia mét y dinh c6 thé
mang cac loai dir liéu khac nhau duoc goi la tai trong dudi dang cac cap khoa va gia
tri. Vi du phuong thirc TheputExtra () lay tén khoa lam tham sé dau tién va gia tri 1am
tham sé thir hai. Toan tir IPR bién d6i tham sé thir hai thanh gia tri mac dinh phu thuoc
vao kiéu dix liéu co ban nhu int, short, long, string.... Cac gia tri mic dinh nay duoc

liét ké nhu trong bang 2.1 [1]:

Original Type Default Value
Int, short, long, float, double, char 0
Boolean True/false
String “(String) null
Array (Array) null
Others (Others) null

Bang 2.1 Gid tri mac dinh cua IPR [1]
Ddi véi cac dbi twong cd kiéu sb nguyén thay, chiang han nhu int, short, long,
V.v. s& dugc thay thé bang gia tri 0. Cac bién boolean duoc thay thé bang ca true va

false. Cac d6i tugng chudi duoc thay thé bang cac chudi rdng va gia tri null. Mang va
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c4c loai ddi tuong khac dugc thay thé bang cac gia tri null thanh cac loai thich hop.
Déi twong String duoc thay thé bang mét String rong (cac cau 1énh gbc va bién doi
duoc in dam). Dot bién IPR thach thic kiém the vién thiét ké cac treong hop kiém thir
dé dam bao gia tri duoc truyén bai mot dbi twong y dinh 1a chinh xac.

Chuwong trinh géc:

public void test (View view)

{

Intent intent = new Intent (this, DisplayMessageActivity.class);
EditTex teditText=(EditText) findViewByld (R.id.editmessage);
String message = editText.getText().toString();

intent.putExtra (EXTRA MESSAGE, message);
startActivity (intent);

¥

Chuwong trinh sau khi bién doi:

public void test (View view)

{

Intent intent = new Intent (this, DisplayMessageActivity.class);
EditText editText = (EditText) findViewByld (R.id.editmessage);
String message = editText.getText().toString();

intent.putExtra (EXTRA MESSAGE, \"");

startActivity (intent);

}

2.2.3. Muc tiéu thay thé

Muc tiéu thay thé (Intent Target Replacement: ITR) la viéc sir dung y dinh an y dé chi
dinh thanh phan nao sé& duoc bat dau bang cach khai béo y dinh véi tén caa thanh phan
dich trong (g dung. Toéan tir ITR dau tién tim kiém tat ca cac Iop trong cling mot goi
cua op hién tai, va sau d6 thay thé muc tiéu cua mdi y dinh bang tat ca cac lép co thé.
Piéu nay thach thizc kiém thir vién thiét ké cac truong hop kiém thir dé kiém tra xem

hoat dong duoc khai chay thanh cong sau khi y dinh dugc thuc thi.
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Chuwong trinh géc:
public void startActivityB (View v)
{
Intent intent = new Intent (ActivityA.this, ActivityB.class);
startActivity (intent);
¥

Chuong trinh sau khi bién déi:

public void startActivityB (View v)
{
Intent intent = new Intent (ActivityA.this, ActivityC.class);
startActivity (intent);
}
2.3. Vong doi hoat dong ciaa toan tir dot bién

Vong doi hoat dongcua c4c toan tir dot bién duoc thé hién cu thé trude dén sau
boi cac thanh phan chinh. Cac thanh phan sir dung cac phuong phap dé chuyén tiép
giita cAc trang thai khic nhau trong vong doi. Toan tir nay sé& sira doi cac phwong phap
do.
2.3.1. Phwong phap x6a vong doi

Phuong phap x6a vong doi (Lifecycle Method Deletion: MDL)la viéc ghi dé cac
phuong thirc chuyén doi dé chuyén doi giira cac trang théai va cdng viéc cua ky thuat
nay. MDL xoéa ting phuong thirc ghi dé dé budc Android goi phién bantrong supper
class. Picu nay doi hoi kiém thir vién phai thiét ké cac truong hop kiém thir d¢é dam
bao tng dung ¢ trang thai mong doi chinh xac. Todn td MDL twong tu nhu toan tir dot
bién Overriding Method Deletion (I0OD) trong muJava, nhung chi xem xét cac phuong
thirc lién quan dén vong doi hoat dong.
2.4. Xir ly toan tir dot bién

Khi xir ly toan tir dot bién cac tng dung Android hoat dong dua trén trinh xu ly
su kién, vi vay trinh xtr ly su Kién thuong duoc sir dung dé nhan biét va phan hoi céc
su kién. Cac hanh dong phd bién cua nguoi dung 1a nhap va cham, mdi hanh dong d6
s& tao ra mot sy kién. Do dé, hai toan tir dot bién cho cac trinh xu Iy su kién 1a toan tir
thay thé su kién OnClick (ECR) va toan tir thay thé su kién OnTouch (ETR).

21



2.4.1. Thay thé su kién bing onClick

Thay thé su kién bang onClick (OnClick Event Replacement :ECR)la khi ECR
dau tién duoc tim Kiém va luu trir tit ca cac trinh xur Iy su kién phan hoi cac OnClick
events trong 16p hién tai. Sau d6, n6 thay thé mdi trinh xir Iy bang mét trinh xur ly
tuong thich khac. Trong d6 trinh xt Iy su kién cho nut mPrepUp dd duoc thay thé
bang trinh xt 1y su kién cho nit mPrepDown. Dé tiéu diét cac dot bién ECR, mdi sy
kién OnClick cua ung dung phai duoc thuc hién bang it nhat mot lan.

Chuong trinh géc:

mPrepUp.setOnClickListener (new OnClickListener()

{

public void onClick (View v){

incrementPrepTime();

}

b

mPrepDown.setOnClickListener (new OnClickListener()
{

public void onClick (View v){

decrementPrepTime();

b

b

Chuong trinh sau khi bién doi:
mPrepUp.setOnClickListener (new OnClickListener()
{

public void onClick (View v){

decrementPrepTime();

}
b

mPrepDown.setOnClickListener (new OnClickListener()

{
public void onClick (View v){

decrementPrepTime();

¥
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b
2.4.2. Thay thé sw kién bang onTouch

Toan tir nay thay thé cac trinh xt Iy (OnTouch Event Replacement: ETR) sy kién
cho mdi OnTouchevent. N hoat dong gidng nhu toan tir dot bién ECR (Thay thé su
kién bang onClick).
2.5. Toan tir dot bién XML

Doi véi kiém thir vién, khi st dung toan tir dot bién XML thi can biét trong
Android st dung nhiéu tép XML khong chi 1 tép ké khai. Tép XML duoc st dung
trong giao dién ngudi dung dé luu tri di liéu do tin ciy nhu quyén, hoat déng khai
chay mac dinh va nhiéu chirc ning hon thé nira. Toan tir ndy khac nhau ¢ chd ching
khong sira doi ma thuc thi nhung XML Ia tinh.
2.5.1. X0a nut trén giao dién

X6a mot nat (Button Widget Deletion : BWD) tai mot thoi diém khoi bd cuc
XML trén giao dién. Viéc huy bo cac dot bién BWD yéu cau dam bao rang moi nt
phai dugc hién thi thanh cong. Hinh 2.1 [1] cho thay mot man hinh géc & bén trai va
hai d6t bién & bén phai. Man hinh ¢ gitra 12 d6t bién BWD trong d6 nut "7" bi x6a khoi
giao dién. Toén tir dot bién nay budc kiém tha vién phai thiét ké cac truong hop kiém
thir ting nt theo diing hoat dong cua no.
2.5.2. Sira ddi thanh phan

Stra d6i thanh phan (EditText Widget Deletion: TWD) dugc sir dung dé hién thi
van ban cho nguoi s dung. Toan tir dot bién TWD loai bo ting widget EditText. Man
hinh ngoai cling bén phai trong Hinh 2.1 [1] cho thdy mét vi du dot bién TWD trong d6 s6

tién hoa don khong duoc hién thi.
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19 AR L9 AR : BPLEAN

$ Tippy Tipper $ Tippy Tipper : $ Tippy Tipper

Enter bill amount Enter bill amount Enter bill amount

Original BWD Mutant TWD Mutant
Hinh 2.4 Vi dy vé BWD va TWD [1]
2.5.3. Chuyén ddi nut trén giao dién

Chuyén doi nut trén giao dién (Button Widget Switch: BWS) la chuyén doi céac
nGt xuat hién trén man hinh. Kiém thir vién phai thiét ké cac truong hop kiém the dé
dam bao tng dung hoat dong nhu mong doi. Mic du cac nit di dugc thay doi nhung
hoat dong d6i véi cac yéu cau chic nang caa nd van duoc hoat dong dung yéu cau.
Tuy nhién, cac tng dung Android hoat dong dua trén s kién, diéu dé c6 nghia 1a can
thiét dé hién thi cau trdc giao dién mot cach thich hop, cling nhu xur Iy cac sy kién cua
nguoi dung.

Khong giong nhu BWD, BWS khong x6a nit ma chuyén doi vi tri cua hai nut
trén cung mot man hinh. Theo cach nay, chirc nang ciaa mot nut sé khong dugc chu vy,
nhung bd cyc man hinh lai trong khac véi ban géc. BWS yéu cau kiém thir vién thiét
ké cac truong hop kiém tha ¢ chi y va kiém thir vi tri (tuong dbi hozc tuyét d6i) cua
mét nat. Hinh 2.2 [1] minh hoa mét vi du vé dot bién BWS. Dot bién ¢ phia bén phai

thé hién su chuyén doi vi tri cia cac dot bién BWS ¢ nit " 7 "va " OK".
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$ Tippy Tipper $ Tippy Tipper

Enter bill amount;: Enter hill amount:

Original

Hinh 2.5 Vi du vé Button Widget Switch [1]

Kiém thir vién can thiét ké cac truong hop vi tri cia mot widget va so sanh nd
véi mot gia tri du kién hoac vi tri cua cac widget khac, dé dam bao vi tri chinh xac cua
né. Vi du, doan ma ngudn nay so sanh vi tri caa hai nat @& dam bao nit OK duogc hién
thi ¢ bén trai nat Huy.

Button okButton = (Button) solo. getView (R. id. ok);

Button cancelButton = (Button) solo. getView (R. id. cancel);

int [ ] locationOfOK = new int [2];

int [ ] locationOfCancel = new int [2];

okButton. getLocationInWindow (locationOfOK);

cancelButton. getLocationInWindow (locationOfCancel);

assertTrue (\OK button is on the left of Cancel”, locationOfOK
[O]<locationOfCancel [0]);

2.6. Y twdéng &p dung trong ludn vin
Tur nhitng K§ thuat trén, chung toi dua ra ¥ tuong dé ap dung vao trong luan van.
O mdi phan 2.3;2.4; 2.5, chling t6i s& dua ra mot thi nghiém dé minh hoa mot k§ thuat
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trong mdi phan. Va ang dung duoc lya chon dé kiém thir 1a tng dung Flashair, tng
dung nay két ndi véi thé nhé Flashair va duoc chay trén nén tang Android. Md ta chi
tiét cua (ing dung nay duoc dé cap dén chuong 4.

Trong wng dung Flashair, ching ti s& lya chon mot s6 chic niang chinh dé sir
dung vao viéc kiém thir dot bién nhu: chirc ning chinh stra anh, chitrc niang xem anh
trong man hinh chinh va chirc nang cai dat.

V& cong cu dé thuc hién kiém thir, ching ti sir dung céng cu kiém thir Robotium
két hop vao trong Android studio dé kiém tht. Chi tiét va tinh ning cua hai cong cu
nay s& duoc dé cap & chuong 3 va chuong 4 cua luan vin nay.

2.7. Tom tat chuwong 2

Trong chuong 2, luan vin da cu thé hoa phuong phap kiém thir dot bién trén ung
dung Android. Cu thé & day 1a dot bién vai nhitng toan tir va cac cdng viéc can 1am trong
mdi truong hop kiém thir dot bién. Ngoai ra, chuong nay ciing trinh bay cach kiém thir cau
trac chuong trinh bén trong ctia tng dung ciing nhu kiém thir vé giao dién caa tng dung.
Trong phan tiép theo cua luan van, ching t6i s& dwa ra mo hinh dé nghi dé thuc hién viéc

kiém thur dot bién.
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Chuwong 3. MO HINH PE NGHI, THU'C NGHIEM VA PANH GIA

3.1. Phét biéu bai toan

Trong phan nay, ching tdi s& noéi rd hon vé mé hinh duoc ap dung dé kiém thir
trong luan van. Méi trudong phat trién cua Android bao gdm phan kiém thir riéng mo
rong JUnit. JUnit la mot framework don gian dung cho viéc tao cac unit testing tu
dong, va chay cac truong hop kiém thir lap di 1ap lai. Do d6 JUnit 13 mot framework
don gian thuong duoc dung dé viét Unit Test trén moi truong Java. JUnit gitp ngudi
lap trinh vién phai lap lai nhiéu lan viéc kiém thir bang céch tach biét ma kiém thir ra
khoi md chuong trinh, déng thoi tu dong hoa viéc to chic va thi hanh cac bo sé lieu
kiém thir. Hién nay trong Android studio da tich hop sin céng cu JUnit va sau khi tich
hop Robotium vao Android studio, kiém thir vién c6 thé st dung Robotium dé kiém
thir don vi, kiém thir hé théng va kiém thir chap nhan cua nguoi dung.

Robotium 14 lya chon dé tién hanh kiém thir @ng dung Android. Robotium 1a
khung nén nguon mé va duoc xem nhu 1a moét khung nén mé rong Android. Str dung
Robotium, 1ap trinh vién co6 thé viét cac truong hop kiém tha ty dong cho tng dung
Android. Tuy nhién, 1ap trinh vién c6 thé viét cac chirc ning, hé thdng va céc kich ban
kiém thtr chap nhan, 1a cau néi giita cac hoat dong Android. Nho cac API cua n6 cho
c4c thanh phan giao dién caa Android bang cach lién két thoi gian chay tat ca cac dir
liu kiém duoc sur dung trong luan van nay déu duogc thiét ké biang Robotium. C6 thé
str dung chuong trinh gia lap nhu emulator dé chay chuong trinh kiém tha. Tuy nhién

trong luanvin nay ching t6i s& két ndi vai thiét bi that.

3.2. Mé hinh @ nghi va cac bwéc thuc hién
3.2.1. Md hinh thuc hign kiém thir

Dbi voi md hinh nay kiém thir vién s& thiét ké san bo dir liéu kiém thir bao gom
cac truong hop kiém thir va dwa vao Android Studio dé thuc hién kiém thir. Trong
Android studio s& duoc tich hop sin Junit va Robotium, chi tiét cong cu nay s& duoc
néi rd hon trong phan sau. Android Studio s& thyuc thi kiém thi trén thiét bi that hoic
mét trinh gia lap Emulator. Emulator(trinh gia 1ap) 1a mot chuong trinh phan mém cho
phép thiét bi dién thoai di dong cua ban bit chudce cac tinh ning cua mot may tinh hoic

phan mém di dong khac ma ban muébn ching bat chuéc bang cach cai dit vao may tinh
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hoic thiét bi di dong cua minh. Sau khi viéc thyuc thi két thic, chuong trinh s& théng
bao cho kiém thtr vién vé két qua kiém thir. Két qua truong hop kiém tha do co thé 1a
thanh cong hay that bai, néu két qua kiém tht that bai thi kiém thir vién s& b4o co véi

lap trinh vién dé stra nhitng 15i d6. M6 hinh s& dugc cu thé nhu sau:

\ 4

Bo dit liéu kiém thur

A 4

Android studio tich hop }

Junit va Robotium

N Y

A 4 \

Emulator / Thiét bi that

A 4

[ Thuec thi kiém thir

)
|

\ 4 A

Két qua kiém thir } _____________ { Kiém thir vién }

Hinh 3.1 M& hinh thuc hién kiém thir
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3.2.2. Cac bwéc thuc hign kiém thir

Budc 1:Cai dat thanh cdng Android Studio trén may tinh.

Android Studio 1a méi trudng phét trién tich hop (IDE) chinh thic danh cho
phat trién cac tng dung chay trén nén tang Android.Junitdd dwoc tich hop san
trong bo cai Android Studio va dé thuc hién duoc kiém the thi can tich hop
Robotium vao Android Studio. chi tiét vé tich hop s& dugc néi rd hon trong

phan thyc nghiém.

Budc 2: Tao bo dit liéu kiém thu

Cac kiém thir vién tao bo dir liéu kiém thir dé kiém tht bang cac k§ thuat nhu
black box testing, white box testing va mét sé ky thuat khac. Viéc tao bo dir
lieu kiém thir theo cac k¥ thuat di noi nhu trén s& bao phu duogc cac truong hop
kiém thir dé tranh tinh trang thira hoac thiéu truong hop kiém thir, hoic tao ra

nhitng truong hop kiém thir khdng can thiét khi kiém thur.

Budc 3: Tao Test Project trong Android studio
Trong budc nay, kiém thir vién s& tao mot project test va cac truong hop kiém
thir sau khi da thiét ké cac truong hop kiém thir. Cac truong hop kiém thir trong
moé hinh nay s& duoc viét bang ngdn ngir Java. Cau tric project gdom nhiing
thanh phan nhu sau:

- manifests: Chua tép AndroidManifest. xml.

- java: Chtra cac tép ma nguon Java, bao gom ma kiém tra JUnit.

- res: Chira tat ca cac tai nguyén khong phai 1a ma ngudn, chang han nhu

XML layouts, Ul stringsva hinh anh bitmap.

Budc 4: Cai dat trén thiét bi that hoic aotrén may tinh

Dé chay cac truong hop kiém thatrong Android Studio, kiém thir vién c6 thé ty
tao nhitng thiét bi 40 bang nhitng céng cu hién nay ma cac nha phat trién cung
cap hoic c6 thé tao thiét bi ao ngay trén Android Studio. Ddi véi thiét bi 4o,
kiém thtr vién co thé tao ra bat ctr thiét bi 40 nao vai hé diéu hanh twong ung (
Vi du: Kiém thtr vién tao ra mot thiét bi ao 13 dién thoai Nexus st dung hé diéu
hanh Android 6.0). Kiém thir vién c6 thé kiém thir phan mém trén nhiéu thiét bi
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khac nhau. Trong trudng hop kiém thir vien muén kiém thi trén thiét bi that thi

cd thé két ndi thiét bi that v6i may tinh dé kiém thir.

Budc 5: Thuc thi Test Project trong Android Studio

Sau khi thiét ké va viét cac truong hop kiém thtr trén Android Studio va két néi
thiét bi 40 hoic that. Kiém thir vién sé chay cac truong hop kiém thir caa minh
mét cac dé& dang bang cach chon Iénh Run trén hé théng thanh cong cu. Khi do
chuong trinh s& hién thi hop thoai cho phép ban tuy chinh.Khi chay, tng dung

s& hién thi thong bao két ndi véi thiét bi nao dé chay.

Budc 6: Poc két qua kiém thir trén man hinh

Sau khi chay chwong trinh kiém thir hoan tat. Man hinh s& théng béao két qua
kiém thir. Két qua thdng bao s& c6 hai gia tri la fail va passed. Fail twong tng
V6i truong hop kiém thir that bai. Passed twong (ng véi truong hop kiém thu
thanh cong. Pi véi nhiing truong hop kiém thir that bai, kiém thtr vién s& bao
cdo két qua cho céc lap trinh vién, phan tich nguyén nhan gay ra that bai cua
truong hop kiém thir d6. Tur d6 cac 1ap trinh vién s& khic phuc nhimng trudng

hop that bai, chat lugng phan mém duoc nang cao.

3.2.3. Panh gia
Khi tich hop va sir dung Robotium vao Android studio dé kiém tht ung dung thi
6 nhiéu wu diém nhu sau:
> Android Studio 1amét IDE duoc thiét ké va phét trién dic biét dé danh cho viéc
xay dung cac tng dung Android. N6 c6 téc do rat nhanh va hiéu qua, cé thé
thiét 1ap mot du &n Android mai cho nhiéu loai wng dung Android khac nhau
chi trong vong vai gidy hoic cé thé tao ra nhiéu cac thiét bi ao phién ban khéc
nhau (emulator) khac nhau. Vi du nhu c6 thé tao cac phién ban Android 5.0,
Androi 6.0, Andoid 8.0..... Trudc day, khi Android méi dugc khoi chay, viéc
phat trién ung dung Android dugc thuc hién bang Eclipse va Android
Developer Tools plugin. Tuy nhién, hién nay di dwoc thay thé bsi Android
Studio.
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> Khi dya trén nén tang caa JUnit test s& quen thudc va dé sir dung. Kém theo do
JUnit dugc phét trién cho muc dich kiém thinén cac thanh phan trong tng dung.
Vi vay nén dé cai dat va toc do chay kiém tha tng dung s& nhanh. Bén canh dé
hé théng thu vién phong phd, Framework va tool dugc hd tro boi Google, twong
thich voi tat ca cac phién ban Android va duoc cip nhat thudng xuyén.
> Robotium xu 1y ting hoat dong mot vi vay cd thé s dung nhitng truong hop
kho va phirc tap. Bén canh d6 khi st dung Robotium thi code ngan hon va dé
viét hon, nén thoi gian téi thiéu dé viét cac truong hop kiém thir duoc rat ngan
va khong anh huong dén nén tang Android.
Tuy nhién, bén canh nhitng wu diém nay thi cac cong cu duoc sir dung trong md
hinh ciing ¢6 nhitng nhugc diém sau day:
> Céc nha phat trién Android Studio ludn phat trién va cho ra nhiing phién ban
méi cai tién hon so vai phién ban cii. Vi vay nhitng phién ban méi co toc do
khoi dong va chay tuong dbi lau. Khi sir dung Android Studio két hop véi
trinh gia lap emulator ciing 1am mat nhiéu b nhé ciia may tinh.
> Ddi voi Robotiumviéc thuc thi cac truong hop kiém thar gom nhiéu budéc
phtc tap 1a twong ddi kho. Vi vy Robotium dugc 4p dung dé chay nhiing
truong hop kiém thir khdng qua phuc tap.
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Trong luan van nay ching toi thuc hién ba thi nghiém: thi nghiém 1 la st ky
thuat Intent Payload Replacement (IPR). Thi nghiém 2 la st dung ky thuat OnClick
Event Replacement (ECR). Va thi nghiém 3 la sur dung k¥ thuat thuat Button Widget
Switch (BWS). Dya vao két qua thuc nghiém, ching t6i tién hanh danh gia nhan xét
rat ra két luan va dua ra dinh hudng tiép theo.

3.3. Méi trwong thuc nghiém
3.3.1. Cau hinh phan cirng

Bang 3.1. cung c4p thong tin cau hinh phan cang tién hanh thuc nghiém trong

luan van.

Bang 3.1 Cau hinh may tinh thuc nghiém

Thanh phan Chi sb
CPU Intel® Core™ 15-8265U
RAM 4GB
HDD 500GB
0S Window 7 (32bit)

3.3.2. Cong cu phan mém
Trong qué trinh thuc nghiém, chdng t6i sir dung mot s6 cdng cu va phan mém ma
ngudn mé duoc liét ké trong Bang 3.2

Bang 3.2 Danh sach phan mém str dung trong thuc nghiém

STT  Ténpham mém Téac gia Nguén
1 Android-studio-ide- https://developer. android.
182. 5314842 com/studio#downloads
2 Robotium5. 6. 3 http://robotiumsolo. blogspot.
com/p/downloads. html
3 | MS-Excel trong bd = Microsoft http://www. microsoft. com
MS-Office 2013
4 Flashair https://github.
com/FlashAirDevelopers/FlashAirF
ileManager

Duéi day 1a mé ta vé cac phan mém chinh trong thyc nghiém:
» Android-studio-ide-182. 5314842
Android Studio 1a Mbi truong phat trién tich hop (IDE) chinh thirc dé phat trién

ting dung Android, dwa trén IntelliJ IDEA. Ngoai cac cong cu phat trién va chinh sta

32


https://developer.android.com/studio#downloads
https://developer.android.com/studio#downloads
http://robotiumsolo.blogspot.com/p/downloads.html
http://robotiumsolo.blogspot.com/p/downloads.html
http://www.microsoft.com/
https://github.com/FlashAirDevelopers/FlashAirFileManager
https://github.com/FlashAirDevelopers/FlashAirFileManager
https://github.com/FlashAirDevelopers/FlashAirFileManager

m& manh mé cua IntelliJ, Android Studio con cung cap nhiéu tinh ning hon gitup nang
cao nang suit khi xay dung cac ¢ng dung Android.
MJdi dy an trong Android Studio chira mot hodc nhiéu mé-dun véi tép ma ngudn
va tép tai nguyén (Hinh 4.1). Cac loai md-dun bao gém:
- Android app modules
- Library modules
- Google App Engine modules
Tat ca céc tép xay dung duoc hién thi ¢ cdp cao nhat trong Gradle Scriptsva mdi
mO-dun tng dung chira cac thu muc sau:

- manifests: Chua tap tin AndroidManifest.xml. D4y 1a tap tin khai béo tat
ca cac Activity dugc su dung trong project. Ngoai ra, tap tin nay con cé
chic ning cidp quyén cho ¢ng dung, chiang han cap quyén truy cap
internet, ...

- java: Chira tat ca céc tap tin java. M&i mot Activity duoc tao ra sé twong
ung cho mat tap tin java va tap tin nay sé dugc chia ¢ day. Pay cling 1a
noi 1ap trinh vién viét code cho &ng dung.

- assets: Miac dinh thu muc nay chua ton tai. Lap trinh vién phai tao thu
muc nay. Trong thu myc nay cd thé chira hinh, txt, ...

- res: Chura layout, menu, animation, ...Khi mot Activity dugc tao, déng
thoi Android sé€ tao 2 tap tin. Mot la tap tin java, chira code. Mot la tap tin
xml, chua layout. Ngoai ra, khi ching ta tao menu hoac tao animation

(anim), cling s& duogc thuc hién ¢ day.
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[ Flashair (Android) [0

ST T T BT es————h

File Edit View MNavigate Code Analyze Refactor Buid Run ook VCS Window Help

| Flashair ) 5 app ) 159 sre ) 15 main ) [ java ) 15 jp ) [ co ) [0 toshiba ) 10 android ) [ FlashAir ) I fragment ) 5% DisconnectFragment.java ) FlashAir (Android) + L
= [ Project ~ @ T & — ideoseltingaml | g setting flashairaml - | g setting_flashair_advancedxml - | 4 BaseCategoryfragmentjava - | % DisconnectFragmentjava -%ls; p
=
v [ FlashAir (Android) D:\Flash air\FlashAir (Android) 1 package Jp.co.toshiba.android.FlashRir.fragment: | g
S b gradle 2 z
o 3 import
» [ idea =cc
15
» [ Flashiir
18
1 gradle 17 .Java
¥ build.gradle 18
% FlashAir (Android).iml 19
d gradiew z0 orporation. All rights reserved.
4 gradlew.bat o |
2z */
| local properties 23 public class DisconnectFragment extends Fragment [
¥ Illl External Libraries -
» P <18 > DA\HuongNM\android-studio-ide-182.5314842-windows32\android-5| 25 Boverride
» oﬁ(rat(ha; and Consoles 26 public View onCreateView (NonNull LayoutInflater inflater, ViewGroup container,
27 Bundle savedInstanceState) [
28
29 final MainActivity mainAct = (MainActivity) getActivity():
30 View wiew = inflater.inflate(R.layout.fragment_layout_di. mntainer, false):
31
3> TextView tvConnect = view.findViewByld(R.id.tv_reconnect):
33 if (android.os.Build.VERSION.SDK INI >= android.os.Build.VERSION CODES.N) {
e
5| Build: Sync L — Eventlog T —
E fgy |7 @ FlashAir (Android): synced successfully at4/6/2019 112 P1\ S1s573ms| g 11:27PM  Gradle sync started -
= @ Starting Gradle Daemon 45586 ms
a0 T @ Run build D:\Flash air\FlashAir {Android) Gs55ms @ 11:28PM Project setup started
» @ Load build 4sT4ms 1128 PN Gl fniched in5h < 202
5 % » & Configure build 15880 ms| g 1L radle sync finished in 54 5 242 ms
g 1128 PM  Syncing only active variant
= You can disable this experimental feature from
i File — Settings — Experimental — Gradle — Only sync the active variant
= T0D0 B Terminal | & Build 1 Event Log
[J Syncing only active variant // You can disable this experimental feature from /7 File — Settings . ** Scanning files to index.. — e || 11 CRIFz UTF-8 ¢ Conted:Indeding.. B &

Hinh 3.2 Cé&c tap tin trong Android studio

Giao dién cua Android Studio duoc tao thanh tir mot s6 khu vuc logic dugc xéac

dinh trong Hinh 4.2.

[ IO ¥ MainActivity.java - MyApplcation - [~/AndroidStudioProjects/MyApglication]
DHD #2 X000 QR ¢S np- p3plaE|R 886G L 2 Q

» [Imanifests
v [java

» [Elcom.example.myappli
» [E1com.example.myappli
» [Cares

v (2 Gradle Scripts
o_ (& build.gradle (Project: My/
(& build.gradle (Module: apg
[5i gradle-wrapper.propertie
[5) proguard-rules.pro (ProC
[ gradle.properties (Project #f

of

«J 7: Structure

] a Frames «* = Variables

¥ 2:Favorites / @\quures

import ...

Qﬂg app
P Debugger [E]lConsale «* k= ¥ M M

["4 MyApplication ' ["3app ' [")src ) I main ' [*] java ' [ com  [5] example = [©] myapplication | § MainActivity -
@ Android  ~ € o« - I+ @ MainActivityjava x
2|+ Caapp package com.example.myapplication;

» [Jcom.example.myappli G puplic class MainActivity extends AppCompatActivity

implements NavigationView.OnNavigationItemSelectedListener {

@verride

protected void onCreate(Bundle savedInstanceState) { savedInstan
super.onCreate(savedInstanceState); savedInstanceState: null]
setContentView(R. layout.activity_main);
Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar); tool

setSupportActionBar(toolbar);

FloatingActionButton fab = (FloatingActionButton) findViewByIl
fab.setOnClickListener((OnClickListener) (view) - {

%L
2% % M@ ]
-'ﬂWuches -+*

u g'ma‘_,a 4+ 4 Y » = this = {MainActivity@4567}

" 7 = savedInstanceState = null
L B onCreate:24, MainActivi x No watches

ajpeis 5 |

-1
2 = toolbar = {Toolbar@4570) "android.support.vi... View
g @ performCreate:6237, Act { h } po ‘ i
; callActivityOnCreate:110 %
- performLaunchActivity:2
3 handleLaunchActivity:24 g
- d eLal IACTIVITY S = = N
Wl o» canll. 1 Acsl le T 2 == @
[l 0:Messages [m Terminal 1§ 6:Android Monitor Py 4:Run | #45:Debug "2 TODO ™ Eventlog (¥ Gradle Consold
e_t:] Can't bind to local 8700 for debugger (2 minutes ago) 24:1 LF: UTF-8: Context <nocontext> B & @

Hinh 3.3 Giao dién chinh cua Android studio
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1. Thanh cong cu cho phép thuc hién mot loat cac hanh dong, bao gém chay tng
dung va khai chay cac cong cu Android.

2. Thanh diéu huéng gilp diéu hudng qua du an va mé cac tép dé chinh sira. N6
cung cip mét cai nhin nhé gon hon vé ciu tric co thé nhin thiy trong cira s6
Project.

3. Cura sb soan thao 1a noi tao va stra d6i ma. Ty thudc vao loai tép hién tai,
trinh chinh stra c6 thé thay doi. Vi duy, khi xem tép b cuc, trinh chinh sira s&
hién thi trinh chinh stra bd cuc.

4. Thanh cira s6 cdng cu chay xung quanh bén ngoai cira s6 IDE va chira cac nit
cho phép mé rong hoic thu gon céc ctra s6 cdng cu riéng 1é.

5. Cac ctra 6 ¢ONg Cu cung Cap quyén truy cap vao CAc tac vu cu thé nhu quan
ly du &n, tim kiém, kiém soat phién ban va c6 thé mé rong ching va thu gon
chung.

6. Thanh trang thai hién thi trang thai cua du an va chinh IDE, ciing nhu bét ky
canh bao hoac thong bao nao.

» Tich hgp Robotium vao Android Studio
Robotium 1a mot cong cu viét bang mi ngudn mé dung dé kiém thir hop xam tur
dong danh cho cac ung dung trén dién thoai hé diéu hanh android. Véi su hd trg cua
Robotium, chung ta co thé viét cac truong hop kiém thtr vé test chirc ning, hé théng,
va, bao phu céac tinh ning ctua Android. Robotium thé dugc sir dung ca cho cac ung
dung test st dung ma ngudn co sin va cac tng dung ma chi cé sén file apk.
Str dung Robotium dé tién hanh thir nghiém trén tng dung Android. Pé dam bao
chat lugng ing dung Android, thong thuong s& theo quy trinh dudi day:
1. Thiét ké kiém tra ddc diém k¥ thuat
2. Xay dung chuong trinh kiém tra
3. Thuec thi Test Case trén thiét bi
4. Thu thap két qua kiém tra

Dé chay Robotium trong du an kiém thirAndroid, kiém th vién s& thém dong sau

vao dependencies cua tép build. gradle bén trong (tép niy dugc dit & cing cip véi thu

muc src), thay phién ban cia robotium cho phu hop véi ban cai trén may tinh:

dependencies {
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// Unit testing dependencies
androidTestCompile ‘com. jayway. android. robotium:robotium-solo:5.6.3'
androidTestCompile ‘junit:junit:4.12'

}

Tai thoi diém viét bai nay, phién ban Robotium duoc sir dungla 5.6.3
Vi du vé kiém thir Android khi ding Robotium c6 tai Hinh 4.3.

* test Target application contains a text display “"Hello World!"*/
public void testSearchText() {
agssertEquals(resourceString, (String) mView.getText());
}

/* test HelloAndroid Activity on target application is exist*/
public void testCurrentActivity() throws Exception {

solo.assertCurrentActivity("wrong activity”, HelloAndroid.class);
}

* test Application UI contains "Start" button *
* send event click button to target application
public void testSearchButton() throws Exception {
boolean found = solo.searchButton(“Start™);

solo.clickOnButton("Start");

assertTrue(found);

x

Hinh 3.4 Vi du vé kiém thir Android khi diing Robotium
Sau khi viét xong chuong trinh kiém tra, va chay thir bang cic budc bén dudi.
Két ndi thiét bi Android véi PC (hodc khoi dongtrinh gia 1ap nhu emulator trong truong
hop khong c6 thiét bi thuc).
Trong IDE, nhap chudt phai vao Run as ->Android JUnit Test

urcest|

Quick Fix Cirle1
Source AR+ Shift+5 »
Refactor AlteShaft=T »
Local Hestory ]
References 13 jod
Declarations ¥ 5
{2 Add to Sneppets... "
I Runas D QL Andioid Unit Test
. Debug As ¥ Ju 2 JUnit Test Alt=Shift=0, T
Profile As ] Run Configurations...
Vakdate
Tesrm b 187
Compare ‘With P Rid-18°
Replace With ¥
Preferences.
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Hinh 3.5 Chay chuong trinh thir nghiém Robotium
Sau khi thuc hién kiém tra, kiém thir vién sénhan dugc két qua kiém tra.
Trong chuong trinh thir nghiém nay, nhu Hinh 3.6 thi tit ca cac trudng hop thir
nghiém duoc thong qua.

Funeshed after 12,459 seconds

| ums 4 B grors: 0 apwe 0| | e |
4 B | Means [emulstor-5554] [Runner: JUna 3] (12711 ) = Failure Trace
a Fy com.example. helloandrond test HelloAndroid Test (12.711 ¢
gl testCurrentlictinaty (3120 5 m
£ testPrecondition (2422 ¢ -
£ bestSearchButton (4446 Execution progress |
e bestSearchTet (2723 4

Hinh 3.6 Truong hop thir nghiém thanh céng
Trong trudong hop thir nghiém that bai nhu trong Hinh 3.7 dau ra duoc hién thi

va chothiy trudng hop thir nghiém nao that bai.

Finushed after 36754 seconds

Buns: 4 @ frees: 0 O Faiures: 1 ==
« § AVD [emulator-5554) 37 0% = Fadure Trace r.—.‘
¢ 0. comexample helloandrod test HelloAndroidTest 07 247 » 11 junt tamework Assertonf sdedEroe Button with text: ‘Abcs is net found
61 testCumentictivity (10.108 at com jayway. android robotium.solo. Clicker, chekOn{ Clicker java: 387)
0= testPrecendition - #t com. jayway android robetivm 10l0. 5ok, ek OnButton(Solo jave: 795)
@i testSearchButton (19.577 5) # com. crampie helloandeord test HelloAndroid T est testSearchButon(HelloAndro
o

testSearchTent - B
- #t android test InatrumentationT estCase runMethodintrumentationT estCase javi 5
M andrrnd teat Inatrimert on ToatC acs nanT e Taatn mert st inn T ot C aee iaea 106
Test case failed

Hinh 3.7 Truong hop kiém thtr that bai.
> Flashair
Flashair 1a @ng dung chay trén nén tang Android va 10S. Trong luin vin nay chi
dé cap dén viéc chay ung dung nay trén nén tang Android. Ung dung nay di kém voi
thé nhé o tén 1a Flashair.
Ung dung nay c6 nhitng chic nang nhu sau:

- Két ndi véi thé nho Flashair

- Xem anh, video, nghe nhac truc tiép tir thé nho

- Tai anh tir tng dung vé thiét bi

- Chinh stra anh

- Cai dat mat khau cho thé
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- Chia sé anh théng qua viéc phéat wifi va théng qua cac mang xa hoi
3.4. Dir liéu thwc nghiém
Trong thuc nghiém, ching t6i st dung kiém thir cac chuc ning cia Gng dung

Flashair trén thiét bj di dong Android. Hinh 3.8 minh hoa giao dién Flashair.

AeQEE B % 7% 10195

Hinh 3.8 Giao dién trng dung Flashair

3.5. Thir nghiém trén dir liéu thuc té

Chung téi thuc hién hai thi nghiém sau v&i muc dich 1am rd vai tro cta viéc sir
dung luat toan tir dot bién khi kiém thir tng dung

Thi nghiégm 1

Ap dung ky thuat toan tir dot bién y dinh, cu thé & day 1a Intent Mutation
Operators ( Toan tir dot bién ¥ dinh). Khi kiém tht chtc ning chinh sira anh, anh sau
khi dugc chinh sua s€ c6 chirc nang Save. Nguoi su dung s€ nhan dugc dialog thong
bdo c6 muédn Iuu anh sau khi chinh sira hay khang.

M® ta testcase & thi nghiém 1:
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M6 ta Céc budc thuc hién Két qua mong doi

Kiém tra dialog thong bdo | 1: M tng dung Flashair. | 4. Khong hién thi noi dung

luu anh sau khi chay 2: Click anh bat ky. trong dialog luu anh.
chuong trinh bién doi. 3: Chon chtrc nang chinh
stra anh.

4: Chinh stra anh va luu lai.

Ham save nhu sau:
public void onActivityBackPressed () {
Intent intent = new Intent ();
intent. putExtra (IS_DOWNLOAD_ IMAGE_FROM_EDIT, Successfully saved);
mActivity. setResult (Activity. RESULT_OK, intent);
this. mIsResetAsyncTask = true;
by
Str dung ky thuat Intent Payload Replacement (IPR) dé kiém thu:
public void onActivityBackPressed () {
Intent intent = new Intent ();
intent. putExtra (IS_DOWNLOAD_IMAGE_FROM_EDIT, >);
mActivity. setResult (Activity. RESULT_OK, intent);
this. mIsResetAsyncTas = true;
by
Thi nghi¢gm 2
Ap dung ky thuat Xt ly toan tir dot bién, cu thé ¢ day 1aOnClick Event
Replacement (ECR). Trong ung dung Flashair, Chtrc ning cai dat c6 thé ON/OFF
nhiéu chirc nang nho khéc.
Dé kiém thir chirc ning ndy chung t6i st dung ky thuat OnClick Event
Replacement (ECR). Trong man hinh chinh c6 cac ché do xem theo Ngay/ Thang/

Nam. Dé kiém thtr chie ning dya trén ki thuat nay ching toi sé thay thé trinh su kién
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cta nut Ngay bang trinh su kién cia nat Nam, theo d6 sau khi kiém thtr xong bam vao

nGt Ngay s& hién thi toan bo thong tin anh cia nim d6, va duoc hién thi theo cac Nam

khac nhau.

MO ta testcase ¢ thi nghiém 2:

M0 ta

Cac budc thuc hién

Két qua mong doi

Kiém tra hoat dong cua cac
chitc nang loc anh theo
Ngay/Thang/Nam khi chay

chuong trinh bién doi.

1: M¢ ung dung Flashair.
2: Chon chtic nang loc anh
theo Ngay.

3: Kiém tra chic ning loc

anh theo Ngay.

3. Hién thi tat ca nhiing

anh duoc loc theo Nam

public Displaylmage ()
{

public void onClick (ViewDay) {

intid = v. getld ();
ViewlmageDay ();
by

Chuong trinh sau khi kiém thir dot bién:

public Displaylmage ()
{

public void onClick (ViewDay) {

intid = v. getld ();
ViewlmageYear ();

k
Thi nghiém 3

Ap dung k¥ thuat toan tir dot bién XML, cu thé & day 1a k¥ thuat Button Widget

Switch (BWS).

M© ta testcase ¢ thi nghiém 3:
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Mo ta

Cac budc thuc hién

Két qua mong doi

Kiém tra hoat dong cua
chirc nang Album Kkhi chay

chuong trinh bién doi.

1: M¢ ung dung Flashair.
2: Click Album & phia trén
bén phai cia man hinh.

3: Kiém tra chic ning
Album

3. Chuic ning Album van

hoat dong binh thuong.

Button SelectButton = (Button) solo. getView (id. Select);
Button AlbumButton = (Button) solo. getView (id. Album);

int [ ] locationOfSelect = new int [2];
int [ ] locationOfAlbum = new int [2];

SelectButton. getLocationinWindow (locationOfSelect);

AlbumButton. getLocationinWindow (locationOfAlbum);

assertTrue (Select button is on the left of
AlbumlocationOfSelect[0]>locationOfAlbum[0]);

3.6. Két qua va Panh gia

3.6.1. Két qua sau khi chay thuc nghiém

Sau khi thuc nghiém v6i hai thi nghiém 1,2 va 3 ching t6i thu dugc két qua

nhu sau day.

Déi véi thi nghigm 1

Trudc khi kiém thir, bAm vao biéu twong luu hinh anh, dialog s& hién thi 1én man

hinh. Sau khi kiém thir, bAm vao biéu twong luu hinh anh, dialog s& khéng hién thi Ién

man hinh.
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#t (x] Khong cé thé SIMnao 4 (Il 82% | 22:14 @ @ ¢ (x] Khong cé thé SIMnao 4 82%

Successfully saved.

OK

Hinh 3.9 Chuc ning chinh sira anh trude va sau khi kiém thir.
~ Két luan: Truong hop kiém thir nay da thanh cong sau khi 4p dung k thuat dot
bieén Intent Mutation Operators.
Doi véi thi nghigm 2
Truéc khi kiém thir, nguoi sir dung s& biAm vao nat DAY dé xem anh theo tirng
ngay. Tuy nhién sau khi kiém thir, nguoi sir dung bam DAY dé xem anh theo tirng

nam.
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Hinh 3.10 Chic ning xem anh theo Ngay/Thang/ Nam va sau khi kiém thu

Két luan: Truong hop kiém thir nay da thanh cong sau khi ap dung ky thuat dot bién
OnClick Event Replacement.

Déi véi thi nghigm 3
Sau khi d6i chd nit Select va Album, hanh vi va cach thic hoat déng cua hai nit

khong c6 su khac biét so vai ban dau.
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Hinh 3.11 Chirc nang chon anh va Album truéc va sau khi kiém thi

Két luan: Truong hop kiém thir nay da thanh cong sau khi ap dung k¥ thuat dot bién
Button Widget Switch.

3.6.2. Panh gia két qua cac thuc nghiém

Sau khi ap dung cac phuong phap va ky thuat kiém tha dot bién vao thuc té,
ching ta nhan thay c6 nhiéu sy d6i méi so véi nhiing phuong phap kiém thir truéc
day. Hon thé nita khi kiém thtr dot bién, cac kiém thir vién c6 thé tao ra nhiéu truong
hop kiém thir khac nhau va kiém thir sau hon vé chirc nang cua tng dung.

3.7. Tom tit chwong 3

Trong chuong 3, luan vin da (ing dung cac phuong phap va ky thuat vé kiém thir dot
bién nhu da trinh bay & chuong 2 véo trong thuc t&. Phin mém Flashair da duoc phat trién
trong thoi gian dai vi vay khi kiém ther c6 mot sé mat han ché nhu cac trudng hop kiém thir
that bai thuong khd xay ra. Tuy vy cac truong hop kiém thir trong chuong 3 déu duoc md

ta rd va ung dung cac phuong phap, ky thuat kiém thir dot bién mot cach tét nhat.
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KET LUAN VA PINH HUONG NGHIEN CUU TIEP THEO

Qua tim hiéu vé kiém tha phan mém va kiém thir dot bién trén tng dung
Android, luan vin di ap dungkién thic vé toan tir dot bién va nhitng phuong phap vé
toan tr dot bién dé kiém thir phan mém [1] dé nham nang cao chét luong cho tng
dung Android. Luan vin da dat dugc cac két qua sau day:

- Ap dung k¥ thuat toan tir dot bién, phuwong phap xt Iy vong doi toan tir
dot bién va sir dung k§ thuat toan tir dot bién XML dé kiém thir eng dung
Android.

- Kiém thtr chic niang cua phan mém Flashair nhu chinh sira anh, dong y
nhan théng bao tir nha phét trién va chizc niang chon anh, xem album tir
man hinh chinh.

Tuy nhién do han ché vé thoi gian nén luan van van con mot sé han ché sau nhu:

- Chua kiém tha duoc nhiéu chie nang caa phan mém.

- Chua kiém tha nhiéu phan mém chay trén nén tang Android.

Trong thoi gian sap ti, ching ti s& thuc hién véi nhiéu dit lieu, cu thé ¢ day 1a

nhiéu ¢ng dung chay trén nén tang Android dé nang cao két qua thuc nghiém.
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