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LOI CAM ON

Duoc sw phan cong cua Khoa Cong nghé thong tin Truong Pai Hoc Dan
lap Hai Phong, VA dudi sw huéng dan cia Thay gido huéng dan ThS. Nguyén
Trinh Déng, em da hoan thanh dé tai “Kiém thir phan mém trén thiét bi di dong
va iting dung phan mém Appium Studio cho g dung trén 10S”,

Pé hoan thanh khéa ludn nay, em xin chdn thanh cam on t6i cac thdy cé
gido d tdn tinh hudng dan, giang day trong sudt qud trinh hoc tdp, nghién ciru
va ren luyén ¢ Truong Pai Hoc Dan lap Hai Phong. Ddc biét xin guri loi cam
on chan thanh téi Thay gido hwdmg dan ThS. Nguyén Trinh Péng da tin tinh,
chu dao huong déan em thuee hién khod ludn nay.

M di dé ¢é nhiéu c¢é gcfng dé thwee hién dé tai mot cdch hoan chinh nhat.
Song do thoi gian c6 han, trinh do hiéu biét va nhdn thirc con chua cao cho nén
trong do dn khong thé tranh khéi nhitng thiéu sot, em rdt mong nhdn dwoc sie
dong gop y kién ciia cdc thdy c6 va ban bé dé em cé thé hoan thién dé dn nay
tot on.

Em xin chan thanh cam on!
Hai Phong, ngay 31 thang 3 nam 2018

Sinh vién thuc hién

Bui Tran Linh
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DANH MUC TU VIET TAT VA THUAT NGU

STT| KY HIEU | CUM TU BAY bU Y NGHIA
Third-generation ang nghe truyf: n thorlg thf’ h?
1 3G technolo thir ba, cho phép truyén ca dir
9y ligu thoai va dit liéu ngoai thoai
Application Giao di¢n lap ‘tr‘lnh‘ﬁ:ng dung - la
2 API Programming 1 giao tiep phan mém duoc dung
Interface bai cac ing dung khac nhau
Tén cua mot hé dieu hanh dan
3 BSD Berkeley Software | xuat tor UNIX duoc phat hanh
Distribution vao thap nién 1970 tur truong Dai
hoc California tai Berkeley
4 | cpy | CentalProcessing | g1y trung tam
Unit
Framework la mot thu vién cac
l6p da duoc xay dung hoan
5 | Framework Framework chinh, bo khung dé phat trién cac
Phan mém ung dung
Dich vu vé tuyén géi tong hop -
[a mot dich vu dit liéu di dong
General Packet o s N >
6 GPRS Radio Service dang goi danh cho nhimg nguoi
dung H¢ thong thong tin di dong
toan cau
7 cpg | Clobal Positioning |\ < o 4inh vi toan ciu
System
Global Sys_tem for Mot cong nghé dung cho mang
8 GSM Mobile NI
. thong tin di dong
Communications
o | wrTp | HyperTextiranster | .. ihic truyén tai siéu van ban
Protocol
Identification ’
10 ID number M& so
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Phan mém bao gdm nhiing goi
Integrated X A . 2, AT
phan mém khac giup phat trién
11 IDE Development , Ao U
. ung dung phan mém (Moi truong
Environment fe g A gt
phat trien tich hop)
Institute of Electrical
12 IEEE and Electronics Vién k§ nghé Dién va bién ti
Engineers
Information R LA
13 IT Technology CoOng nghé thdng tin
Tén goi cua mot hé diéu hanh
14 Linux Linux may tinh va ciing la tén hat nhan
cua hé dieu hanh.
. Nguoi chiu trach nhiém dam bao
15 QA Quality Assurance chit luong san pham
Thuat ngr dugc Microsoft, Sun
16 SDK Software Microsystems va mot s6 céng ty
Development Kit | khac su dung — mdt by cong cu
phat trién phan mém
Short Message Giao thuic vién thong cho phép
17 SMS : e A o 2
Services gui cac thong diép dang text ngan
: Tap hop cac hoat dong dam bao
18 SQA Software Quality | £, lugng trong qué trinh gia
Assurance A PN
cong phan mém
19 Ul User Interface Giao dién nguoi dung
. Dinh vi tai nguyén thong nhat,
20 | URL Uniform Resource | 4/ dting dé tham chidu toi ta
Locator AL S
nguyén trén Internet
21 | vgy | Verificationand Xac minh va thdm dinh
Validation
Giao thirc Ung dung khdng déy -
Wireless Application | la mot tiéu chuan cong nghé cho
22 WAP A ~ .
Protocol caché @hong truy nhap Internet tir
cac thiet bi di dong
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MO PAU

Ly do chon d@ tai:

Véi sy phét trién nhu vii bdo ctia cdng nghé thdng tin ndi chung va cong
nghé phan mém noi riéng, viéc phat trién phan mém ngay cang duogc hd trg boi
nhiéu cdng cu tién tién, gidp cho viéc xay dung phan mém d& mét nhoc va hiéu
qua hon. Tuy nhién, vi do phic tap ctaa phan mém va nhitng gidi han vé thoi
gian va chi phi, cho du cac hoat dong dam bao chét lugng phan mém néi chung
va kiém thir n6i riéng ngay cang chat ché va khoa hoc, van khong dam bao
duogc rang cac san pham phan mém dang duoc tng dung khdng c6 13i. Lai van
lubn tiém an trong moi san pham phan mém va ciing c6 thé gay nhitng thiét hai

khon luong.

Kiém thir phan mém 1a mot qua trinh lién tuc, xuyén suét moi giai doan
phat trién phan mém dé dam bao ring phan mém thoa méan cac yéu cau thiét ké
Vva c4c yéu cau do dap ung cac nhu cau caa nguoi dung. Cac ki thuat kiém thur
phan mém d3 va dang duoc nghién ctu, va viéc kiém thir phan mém da tro
thanh quy trinh bat budc trong cac dy an phat trién phan mém trén thé gidi.
Kiém thar phan mém l1a mot hoat dong rat ton kém, mat thoi gian, va kho phat
hién duoc hét 16i. Vi vay, viéc kiém thir phan mém doi hoi phai c6 chién lugc

phu hop, mét ké hoach hop Iy va viéc thuc hién duge quan Ii chit ché.

Va véi viéc nhiing chiéc dién thoai thong minh dang ngay cang dugc sir
dung nhiéu hon nham dap ung nhu cau giai tri da dang cua nguoi ding. Tir mot
chiéc dién thoai thong thuong chi duogc cai dit sin vai ba tng dung caa nha san
xuat thi nay véi céc thiét bi chay cac hé diéu hanh nhiing (Android, iOS, v.v.)
ta c6 thé dé dang dap ing duoc cac nhu cau cia nguoi ding bang cach cai thém
cac phan mém bén tha ba ma khéng gay ra tré ngai ndo. Tur day lai dat ra mot
van dé hién nhién Ia kiém thir cac phan mém chay trén di dong nay dé xem
chung c6 dap tmg duoc cac yéu cau dé ra ban dau hay khong trudc khi phat

hanh san pham téi tay nguoi tiéu dung.
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D6 1a Iy em chon dé tai “Kiém thar phan mém trén thiét b di dong va tng
dung phan mém Appium Studio cho &ng dung trén 10S” lam d &n tbt nghiép.

Muc dich ctia do an:

Pé tai tim hiéu co sd ly thuyét vé kiém tht n6i chung va kiém thir trén
di dong ndi riéng ciing nhu cach trién khai cong cu kiém thir phan mém tu dong
dé giam nhan luc kiém thir va dam bao chat lugng phan mém hon véi cong viéc
kiém thtr bang tay. Muc tiéu chinh cua dé tai la nghién cau vé kiém thir trén

thiét bi di dong.

DPdi twong va pham vi nghién cieu':

Do &n nghién ciu ly thuyét kiém thar phan mém. Bén canh d6, nghién
Clru c4c van dé vé kiém thir phan mém trén thiét bi di dong va tng dung phan

mém Appium Studio cho kiém tht ty dong trén 10S.

Phwong phap nghién curu .

Nghién ciru tong quan vé kiém thir phan mém va cac ky thuat kiém the
tir 46 4p dung vao kiém thar phan mém trén thiét bi di dong, tim hiéu céng cu

kiém thir phan mém Appium Studio trén 10S.

Véi myc tiéu dat ra nhu vay, nhiing ndi dung va két qua nghién ctiu chinh

cua do an dugc trinh bay trong ba chuong nhu sau:
Chuong 1: Cac kién thtrc co ban
Chuong 2: Kiém thir trén thiét bi di dong

Chuong 3: Thuc nghiém st dung phan mém Appium Studio cho kiém
thir tu dong trén 10S

Phan két luan dwa ra nhitng danh gia vé nhitng két qua dat duoc va nhitng
kho khan gap phai trong qua trinh nghién ciu thuc hién do an.
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Trong qué trinh thuc hién d6 &n, do thoi gian cling nhu trinh d6 caa em
con ¢d nhitng han ché nhat dinh nén khong thé tranh khoi nhitng sai s6t. Rat
mong nhan dugc sy gop Y cua cac thay, cd giéo va cac ban dé dd an hoan thién
hon. Em xin chan thanh cam on sy huéng dan, va giap d& tan tinh cua thay giéo
ThS. Nguyén Trinh Péong, c4c thay ¢ trong khoa Cong nghé thong tin Truong
Pai hoc Dan lap Hai Phong da gilp d& em trong qué trinh hoc tap ciling nhu
trong qua trinh lam d an.
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CHUONG 1
CAC KIEN THUC CO BAN

Kiém tha nham danh gia chit luong hoic tinh chap nhan duoc caa san pham.
Ngoai ra, kiém thir con gitip phat hién 15i hoic bat cir van dé gi vé san pham.
Chuing ta can kiém thir vi biét ring con nguoi ludn c6 thé méc sai lam. Diéu
nay dic biét dung trong linh vyuc phét trién phan mém va cac hé thdng diéu
khién boi phan mém. Chuong nay s& gidi thiéu cac khai niém trong linh vuc

kiém thir phan mém.
1. Phan mém
Phan mém thudng dugc mo ta boi ba thanh phan cau thanh [1]:

- Tap cac lénh (chuong trinh may tinh) trén may tinh khi thuc hién s¢€ tao
ra cac dich vu va dem lai nhiing két qua mong mudn cho ngudi ding.
- Cdc cau triic dir liéu (luu giit trén cac bd nhd) 1am cho chuong trinh thao
tac hidu qua voi cac thong tin thich hop va ndi dung thong tin duoc sé hoa.
- Cdc tai liéu 3¢ mo ta thao tac, cach sir dung va bao tri phan mém (huéng
dan sir dung, tai liéu k¥ thuat, tai liéu phan tich, thiét ké, kiém tht, v.v.).
2. Kiém thir phan mém va mét so6 khai niém lién quan
2.1. Kiém tha phan mém
Kiém thir phan mém 1a mot cudc kiém tra dugc tién hanh dé cung cip
cho cac bén lién quan thdng tin vé chét luong caa san pham hoic dich vu dugc
kiém thir [2]. Kiém thtr ¢6 thé cung cap cho doanh nghiép mot quan diém, mot
cach nhin doc 1ap vé phan mém dé tir 6 cho phép danh gia va thau hiéu dugc
nhitng rai ro trong qué trinh trién khai phan mém.
Trong ki thuat kiém thir khéng chi gisi han & viéc thuc hién mot chuong

trinh hozc &ng dung voi muc dich di tim cac 16i phan mém (bao gém céc 15i va
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cac thiéu s6t) ma con 1a mot qua trinh phé chuan va xac minh mot chuong trinh

may tinh / tng dung / san pham nham:

Dap tmg dugc moi yéu cau hudng dan khi thiét ké va phat trién phan mém.
Thuc hién cong viéc dung nhu ky vong.

C6 thé trién khai duoc véi nhimg dic tinh twong tu.

Va dap tng duoc moi nhu cau cua c4c bén lién quan.

Tay thudc vao timg phuong phép, viéc kiém thir c6 thé dugc thuc hién
bat ¢t luc ndo trong qua trinh phét trién phan mém. Theo truyén thong thi cac
nd luc kiém thir duoc tién hanh sau khi cac yéu cau duogc xac dinh va viéc 1ap
trinh duoc hoan tat nhung trong Agile (1a mot tap hop cac phuwong phap phat
trién phan mém linh hoat dya trén viéc lap di lip lai va gia ting gia tri) thi viéc
kiém tha duoc tién hanh lién tuc trong sudt qua trinh xay dung phan mém. Nhu
vay, mdi mot phuong phap kiém thir bi chi phdi theo mot quy trinh phét trién

phan mém nhat dinh.
2.2. Mt s6 khdi ni¢gm lién quan

Chdt lirong phan mém (Software quality): 1a mac d6 ma mot hé thdng,
thanh phan hay quy trinh dap (g cac yéu cau cua dac ta phan mém, cac nhu

cau mong doi cua khach hang hoac nguoi st dung [3].

DBdam bao chat lwong phan mém (Software quality assurance): 1a mot quy
trinh c6 ké hoach va hé thdng cua tat ca cac hanh déng can thiét ¢é cung cap
cac thong tin day du dé dam bao cac san pham c6 phu hop véi cac yéu cau veé
ki thuat hay khong. Muc dich cudi cing 1a dé danh gia quy trinh san xuat san

pham phan mém [3].

Xac nhgn (Validation): 1a qua trinh danh gia mot hé théng hay cau phan
trong hay cudi ciia qué trinh phat trién dé xac dinh xem n6 dap @ng yéu cau quy
dinh [3].
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Xac minh, kiém chizng (Verification): 1a qua trinh danh gia mot hé théng
hay thanh phan dé xac dinh xem céc san pham caa mot giai doan phat trién nhat
dinh dap tng cac diéu kién ap dat tai lGc bat dau cua giai doan d6 [3]. Xéac minh
thuong 12 hoat dong co tinh k§ thuét cao hon, str dung nhitng tri thic vé céac
y&u cau, dic ta phan mém. Xac nhan thuong phu thudc vao tri thirc vé linh vuc
tuong tng. Cu thé 13, tri thrc vé tng dung ctia phan mém dugc viét. Vi du, xac
nhan caa phan mém vé may bay yéu cau tri thirc tir ki su hang khong va phi

cong.

Léi (Error): L3i 12 nhitng van dé ma con ngudi mac phai trong qué trinh

phat trién céc san pham phan mém [4].
Sai (Fault): Sai la két qua cua I8i, hay noi khac di, 16i s& dan dén sai [4].
That bgi (Failure): That bai xuat hién khi mot 16i dugc thyc thi [4].

Sw ¢é (Incident): Khi that bai xuat hién, nd cd thé hién thi hoic khong,
tac 14 rd rang hoac khong rd rang ddi véi ngudi ding hodc ngudi kiém thi. Sy
co 1a triéu ching lién két véi mot that bai va thé hién cho ngudi ding hoic

nguoi kiém thir vé sy xuat hién cua that bai nay [4].

Ca kiém thi (Test case): Ca kiém thir gdm mét tap cac dix liéu dau vao
va mot Xau cé4c gia tri dau ra mong doi d6i voi phan mém, muc dich 1a dva vao

d6 dé kiém tra xem phan mém c6 thoa cac yéu cau dit ra hay khong.

Kich ban kiém the (Test script): Mot kich ban kiém tha 1a mot nhém ma
lénh dang dic ta kich ban dung dé tu dong hda mot quy trinh hay mot ca kiém
tra, gilip cho viéc Kiém tra nhanh hon, hoac cho nhimg truong hop ma kiém tra
bang tay s& rat kho khan hoac khong kha thi.
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nRowCount=DataTable. Globalsheet. GetRowCount
systemutil.CloseProcessByName "iexplore.exe"”
For i = 1 to nRowCount
systemutil.Run "iexplore”, "http://abc.com”
Browser ("title:=.*").Page("title:=.*").Sync
pataTable.Globalsheet. setCurrentRow(i)
semailid=DataTable("uUserName”,Global)
sPassword=Datatable("Password”,dtGlobalsheet)
Browser ("title:=.*").Page('title:=.*").webEdit("name:=Email"”).sSet seEmailid
Browser ("title:=.*").Page(''title: ").webedit("name:=Passwd").Set sPassword
Browser ("title:=.*").Page("title:=.*").webButton("name:=Sign in").Click
Browser ("title:=.*").Page("title:=.*").Sync
wait(10)
If left(browser("title:=.*").Page("title:
msgbox("signed in Successfully”)

=.*").getrROProperty("title"),13) ="welcome home"Then

Else
msgbox("Login uUnsuccessful"”)
end If
bystemutil.CloseProcessByName "iexplore.exe”

Next

Hinh 1-1: Vi du vé 1 Kich ban kiém thi

3. Quy trinh kiém thir phan mém

Muc dich caa kiém thir 12 thiét ké mot chudi cac trudng hop kiém thir ma
c6 kha nang phat hién 18i cao. Bé cho viéc kiém thir dat duoc két qua tot can
c6 su chuan bi vé ké hoach kiém thu, thiét ké cac truong hop kiém thir va cac
dir liéu kiém th cho céc truong hop. Pay chinh 13 dau vao cho giai doan kiém
thir. Va san pham cong viéc cua giai doan kiém thir chinh 1 “bao céo kiém tha”
ma tai liéu hda tat ca cac truong hop kiém thir da chay, dir liéu dau vao, dau ra

mong doi, dau ra thuc té va muc dich cua kiém thi.

Phan tich Thiét ké Ban giao SP
K¢é hoach kiém thu Cac bao céo kiém
Céc trudng hop kiém thu thir
Dit liéu kiém thur

Hinh 1-2: Giai dogn kiém thir trong Xi Iy phan mém

Quy trinh kiém thir bao gdm mét sé giai doan:

- Lap ké hoach kiém thu: Budc dau tién 1a 1ap ké hoach cho tat ca cac hoat
dong s& duoc thuc hién va cac phuong phap duoc st dung. Cac chuan
IEEE bao gom cac thong tin vé tac gia chuan bj ké hoach, danh séch liét

ké cua ké hoach kiém thir. Van dé quan trong nhat ddi voi ké hoach kiém thir:
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e Muc dich: Quy dinh vé pham vi, phuong phap, tai nguyén va lich
biéu cua cac hoat dong kiém thu.

e Cac tai liéu tham khao.

e (Céc dinh nghia.

e Khaéi quéat vé& xac minh va tham dinh (V&V): té chuc, tai nguyén,
trach nhiém, cac cong cy, k¥ thuat va cac phuong phap luan.

e Vong doi ctia V&V: cac nhiém vu, cac dit liéu vao va céac két qua ra
trén mot giai doan vong doi.

e B&0 céo xac minh va tham dinh(V&V) phan mém: mé ta noi dung,
dinh dang va thoi gian cho tat ca cac bao cao V&V.

e Cécthu tuc quan ly V&V bao gom céac chinh sach, thu tuc, cac chuan,
thuc nghiém va cac quy udac.

Giai doan bé tri nhan vién kiém thir: Viéc kiém thir thuong phai tién hanh

mot cach doc 1ap va cac nhom ddc 1ap cé trach nhiém tién hanh cac hoat

dong kiém thir, goi la cac nhdm kiém thir.

Thiét ké cac truong hop kiém thu: Céc truong hop kiém ther 1a cac dac

ta dau vao cho kiém thar va dau ra mong doi cta hé thong cling voi cac

cau lénh duoc kiém thi.

e Céc ky thuat kiém thir hop den dé kiém thir dua trén chiic ning.

e Cacky thuat kiém thir hop trang dé kiém thir dua vao cau tric bén trong.

Xt 1y do luong kiém thir bang cach thu thap di liéu.

Panh gia san pham phan mém dé xac nhan san pham c6 thé san sang

phat hanh dugc chua?

4. Céc cap dd kiém thir

Cac muc kiém thir phan mém thong thuong:

Unit Test — Kiém tha mtc don vi
Integration Test — Kiém thtr tich hop

System Test - Kiém thtir muc hé théng
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- Acceptance Test - Kiém thtr chap nhan san pham

- Regression Test - Kiém thir hoi quy
4.1. Kiém thee mize don vi

M6t don vi kiém thir 12 mot thanh phan phan mém nho nhat ma ta c6 thé
kiém thir duoc. Theo dinh nghia nay, cac ham (Function), thi tuc (Procedure),
l6p (Class), hoic cac phuong thic (Method) déu co thé dugc xem 1a don vi
kiém thur.

Vi don vi kiém thtr dugc chon dé kiém thtr thuong c6 kich thudc nho va
chtic nang hoat dong don gian, chiing ta khong khé khan gi trong viéc t6 chuc,
kiém tht, ghi nhan va phan tich két qua kiém tht. Néu phat hién 13i, viéc xac
dinh nguyén nhan va khac phuc ciing tuong d6i dé dang vi chi khoanh viing
trong mot don vi dang kiém tha. Mot nguyén 1y duc két tir thuc tién: thoi gian
tén cho Kiém thu don vi s& duoc dén b bang viéc tiét kiém rat nhiéu thoi gian
va chi phi cho viéc kiém tht va stra 18i ¢ cac mic kiém thir sau do.

Kiém thtr don vi thuong do 1ap trinh vién thuc hién. Cong doan nay can
duogc thuc hién cang sém cang tét trong giai doan viét code va xuyén sudt chu
ky phét trién phan mém. Thong thudng, Kiém tha don vi doi hoi kiém thir vién
c6 kién thirc vé thiét ké va ma ngudn cua chuong trinh. Muc dich cua Kiém thi
don vi 12 bao dam thong tin duoc xir Iy va xuét ra 1a chinh xac, trong méi twong
quan vai dir liéu nhap va chac niang cua don vi kiém thir. Biéu nay thuong doi
hoi tt ca cac nhanh bén trong don vi kiém thir déu phai dugc Kiém tra dé phét
hién nhanh phét sinh 15i. Mot nhanh thuong 1a mot chudi cac Iénh duoc thuc
thi trong mot don vi Kiém tht, vi du: chudi céc lénh sau diéu kién If va nam
gitra then ... else 1a mot nhanh. Thuyc té viéc chon lya cic nhanh dé don gian
hoa viéc kiém thir va quét hét cac don vi kiém thir doi hoi phai ¢ ky thuat, doi
khi phai dung thuat toan dé chon lua.

Ciing nhu cac muc kiém thir khac, Kiém thir don vi ciing doi hoi phai

chuan bi trudc cac ca kiém thir hoac kich ban kiém thir, trong d6 chi dinh ré dix
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liéu vao, cac budc thuc hién va dir liéu mong cho s& xuét ra. Cac ca kiém thir

va kich ban nay nén duoc giit lai dé tai sir dung.

Kiém thir don vi thuong st dung cac Unit Test Framework, d6 1a céc
khung chuong trinh dwgc viét sin dé ho trg cho viéc test cac mo dun, cac don

vi phan mém.
4.2. Kiém the tich hgp

Kiém thir tich hop két hop céc thanh phan caa mot tng dung va kiém thir
nhu mot tng dung da hoan thanh. Trong khi Kiém tha don vi kiém thur céc
thanh phan va don vi phan mém riéng 1¢é thi kiém thir tich hop két hop ching
lai v&i nhau va kiém tht su giao tiép gitra ching. Kiém thir tich hop ¢6 2 muc

tiéu chinh:

- Phat hién 13i giao tiép xay ra giita cac don vi kiém thir.
- Tich hop c4c don vi kiém thir don 1¢ thanh cac hé théng nho (subsystem)
va cudi cuing 1a nguyén hé thdng hoan chinh (system) chuan bi cho kiém

thir & mac hé théng.
4.3. Kiém tha hai quy

Kiém tht hoi quy khong phai 1a mot mac kiém thir, nhu cac mac khéac
d3 noi o trén. N6 don thuan kiém tra lai phan mém sau khi c6 mot sy thay doi
xay ra, dé bao dam phién ban phan mém mai thuc hién tét cac chic nang nhu
phién ban cii va sy thay ddi khong gay ra 16i mégi trén nhiing chtrc nang vén da
lam viéc tét. Kiém thtr hdi quy cé thé thuc hién tai moi méc kiém thir. Vi du:
mot phan mém dang phat trién khi kiém tra cho thay n6 chay tét cac chirc ning
A, B va C. Khi c6 thay doi code cta chirc nang C, néu chi kiém tra chirc ning
C thi chua du, can phai kiém tra lai tat ca cAc chuc nang khéc lién quan dén
chie niang C, trong vi du nay 1a A va B. Ly do 1a khi C thay d6i, n6 c6 thé s&

lam A va B khdng con lam viéc dung nira.
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4.4. Kiém ther chdp nhdn s@n phdam

Thong thudng, sau giai doan kiém thir hé théng 1a kiém thir chap nhan,
duoc khach hang thuc hién (hoic uy quyén cho mét nhdém thi ba thuc hién).
Muc dich cta kiém thir chdp nhan 1a dé ching minh phan mém thoa mén tat ca
yéu cau cua khach hang va khach hang chap nhan san pham (va tra tién thanh
toan hop dong). Kiém thir chap nhan c6 ¥ nghia hét sic quan trong, mic du
trong hau hét moi truong hop, cac phép kiém thir cua kiém thir hé thong va
kiém tha chap nhan gan nhu twong tu, nhung ban chat va céch thic thyc hién

lai rat khac biét.
4.5. Kiém thi mac hé théng

Muc dich Kiém thir mac hé thong 1a kiém tra thiét ké va toan bo hé théng
(sau khi tich hop) c6 thoa man yéu cau dit ra hay khong. Diém khac nhau then
chét giira kiém thir tich hop va kiém tha hé thong 1a kiém the hé thdng cha
trong cac hanh vi va 15i trén toan hé théng, con kiém thir tich hop chi trong sy
giao tiép giira cac don vi hoic ddi twong khi chiing 1am viéc cung nhau. Thong
thuong ta phai thuc hién kiém thir don vi va kiém tha tich hop dé bao dam moi
don vi phan mém va sy tuong tac gitra chling hoat dong chinh xac trudc khi
thuc hién kiém thtr hé thong. Kiém thtr hé thng kiém tra ca cac hanh vi chuc
nang ciia phan mém Ian cac yéu cau vé chat luong nhu do tin cay, tinh tién loi
khi sir dung, hiéu ning va bao mat. Muac kiém thir nay dac biét thich hop cho
viéc phat hién 15i giao tiép véi phan mém hoic phan ctiing bén ngoai, chang han
cac 16i “bé tic” (deadlock) hodc chiém dung bo nhé. Sau giai doan kiém thir hé
théng, phan mém thuong da san sang cho khach hang hoic nguoi dung cudi

cuing kiém thir dé chap nhan hoic dung thi (Alpha/Beta Test).

5. Céc ky thuat kiém thir phan mém

C6 thé chia céc k¥ thuat kiém tht phan mém thanh hai loai: cac ky thuat
kiém thir hop den (black-box testing) va ky thuat kiém thir hop trang (white-
box testing). Cac kiém thir hop den tim céc 18i nhu thiéu céc chirc nang, kha
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nang sir dung va cac yéu cau phi chirc nang. Trong khi cac ky thuat kiém thu
hop trang yéu cau hiéu biét vé ciu tric chuong trinh bén trong va cac kiém thir

nhan duoc tir dac ta thiét ké bén trong hoac tir ma.
5.1. Nguyén tdc co ban kiém thiz phan mém

Trong ldc kiém thir, cdng nghé phan mém phét sinh mot chudi cac trudng
hop kiém thir duoc str dung dé “tach tirng phan” phan mém. Kiém thtr 12 mot
budéc trong quy trinh phan mém ma c6 thé dugc xem xét boi doi ngii phat trién
bang céach phé v thay vi xay dung. Cac k§ su phan mém chinh la nhiing nguoi
xay dung va kiém thir yeu cau ho vuot qua cac khai niém cho trude vé d6 chinh

X4c va giai quyét mau thuan khi céc 15i duge xac dinh.
5.1.1. Muyc tiéu kiém the
Cac nguyén tic dugc xem nhu muc tiéu kiém thir 1a:

- Kiém thtr 1a mot qué trinh thuc thi chuong trinh véi muc dich tim 13i.
- Mot truong hop kiém thir tét 1a truong hop kiém thir ma c6 kha ning cao
viéc tim thay céc 18i chua timg duoc phat hién.
- Mot kiém thir thanh cong 1a kiém thir ma phat hién 18i chua timg duoc
phat hién.
5.1.2. Luéng thong tin kiém the
Ludng thong tin cho kiém thtr duwoc biéu dién bai mé hinh trong Hinh 1.4.
Hai kiéu ctia dau vao duoc truyén cho qué trinh kiém thur:
- CAu hinh phan mém: gom cac dic ta yéu cau, dic ta thiét ké, va ma
nguon.
- Cau hinh kiém thir: gdm c6 ké hoach kiém thr, cac tha tuc, truong hop

kiém ther, va cac cong cu kiém thu.
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C4u hinh phan mém

x. Hiéu chinh
LOi

Két qua
kiém thir

»

wléi

Két qua mong doi

Dy dodn do tin cay
C4u hinh kiém thir

Hinh 1-3: Ludng théng tin kiém th
5.1.3. Thiét ké truong hop kiém the

Thiét ké kiém thar phan mém c6 thé 1a mot qué trinh thu thap, phan tich
va thuc hién yéu cau. Muc tiéu caa kiém thir 1a phai thiét ké cac truong hop
kiém thir c6 kha ning cao nhat trong viéc phét hién nhiéu I5i nhat vai thoi gian
va cong suc toi thieu. Nhu vay, van dé quan trong nhat trong kiém thir phan
mém la thiét ké va tao ra cac truong hop kiém thir ¢6 hiéu qua. Ly do vé tam
quan trong cua viéc thiét ké cac truong hop kiém thir xuat phét tir thuc té: Kiém
thir “vét can” 1a diéu khong thé, va nhu vay, kiém thir mot chuong trinh phai
ludn xac dinh 1a khéng thé vét can. Van dé quan trong 1a ¢ gang 1am giam su

“khong thé vét can” nhiu nhat co thé.

Kiém thir phan mém con c6 céc rang budc vé thai gian, chi phi, v.v. Chia
khod caa kiém thur 13 tra 10i cta cau hoi: “Tap con cua tat ca cac truong hop
kiém thir c6 thé c6 xac suat phat hién I15i cao nhat 1a gi?”. Viéc nghién ctu cac
phuong phap thiét ké truong hop kiém thir s& cung cap cau tra loi cho cau hoi

nay.
Bat ky san pham cdng nghé nao c6 thé duoc kiém thu trong hai cach:

- Biét vé c4c chire ning cu thé ma san pham da duoc thiét ké dé thuc hién.
- Biét cach hoat dong bén trong caia san pham, kiém thir c6 thé dugc thuc
hién dé dam bao rang “tat ca cac thanh phan an khép nhau”.
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Cach tiép can kiém thir dau tién duogc goi 1a kiém thir hop den va cach

thir hai 1a kiém tha hop tring.
5.2. Ky thudt kiém thé hép triang (White-Box Testing)

Kiém thir hop tring: La k¥ thuat kiém tha dua trén dic ta bén trong cua
chuong trinh, dya vao ma ngudn, ciu trac chuwong trinh. Kiém thir hop tring
thuong phét hién cac 15i 14p trinh. Loai kiém tht nay khé kho thuc hién va chi

phi cao.

Véi cac module quan trong, thuc thi viéc tinh toan chinh cuaa hé théng,

phuong phap nay 1a can thiét.
C6 2 ki thuat kiém thir hop trang pho bién:
5.2.1. Kiém the luong dzz ligu

Phuong phap kiém thir ludng dit liéu lya chon cac duong dan kiém thir
cua chuong trinh dya vao vj tri khai b4o va sir dung céc bién trong chuong
trinh. Vi kiém thir luong dix liéu mdi cau lénh trong chuong trinh dugc gan s6
hiéu 1énh duy nhat va mdi ham khong thay doi tham sé caa né va bién toan cuc.

Cho mét Iénh véi S 1a s6 hiéu cau Iénh. Ta dinh nghia,
DEF(S) = la tap cac bién dugc khai bao trong S.
USE(S) = la tap cac bién dugc sir dung trong S.

Mt chién luoc Kiém thi ludng dix liéu co ban 14 chién luge ma mdi chudi
DU dugc phu it nhat mot 1an. Chién luge nay duoc goi 1 chién luoc kiém thir
DU. Kiém thir DU khong dam bao phi hét tat ca cac nhanh cua mot chuong
trinh. Tuy nhién, mot nhanh khong dam bao duoc phu béi kiém thir DU chi
trong rat it tinh huéng nhu ciu tric if-then-else ma trong d6 phan then khong
c6 mot khai bao bién nao va co dang khuyét (khdng ton tai phan else). Trong
tinh hudng d6, nhanh else cua lénh if 1a khdng can thiét phai pha bang kiém thu
DU.
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Chién luoc kiém thu ludng dit liéu 1a rat hitu ich cho viéc lua chon céc
duong dan kiém thir caa chuong trinh c6 chtra cac 1énh if hodc vong lap 16ng

nhau.
5.2.2. Kiém thiz luong diéu khién

Puwong thi hanh (Execution path): 1a 1 kich ban thi hanh don vi phan
mém tuong tng: danh séch co thi ty cac 1énh duoc thi hanh ang véi 1 1an chay
cu thé caa don vi phan mém, bit du tir diém nhap cta don vi phan mém dén

diém két thic caa don vi phan mém.

Muc tiéu cua phuong phap kiém thir ludng diéu khién 1a dam bao moi
duong thi hanh cia don vi phan mém can kiém thir déu chay ding. Rat tiéc
trong thyc té, céng sic va thoi gian dé dat muc tiéu trén day la rat 16n, ngay ca
trén nhitng don vi phan mém nhé. Ma cho du ¢6 kiém thir hét dugc toan bé cac
duong thi hanh thi vin khong thé phat hién nhitng duong thi hanh can c6 nhung
khéng (chwa) duoc hién thuc. Do d6, ta nén kiém thir s6 ca kiém thu téi thiéu

ma két qua do tin cay tbi da.

Phu kiém thar (Coverage): 1a ti 1& céc thanh phan thuc sy dugc kiém thir
so véi tong thé sau khi da kiém thir cac ca kiém thtr duwoc chon. Pha cang 16n
thi d6 tin cay cang cao. Thanh phan lién quan c thé 1a Iénh, diém quyét dinh,

diéu kién con, duong thi hanh hay 1a su két hop cua ching.

- Phu cap 0: kiém thtr nhitng gi ¢ thé kiém tha duoc, phan con lai dé
nguoi ding phat hién va bao lai sau. Pay 1a murc d6 kiém thir khdng thuc
su co trach nhiém.

- Pha cdp 1: kiém thir sao cho mdi lénh dugc thyc thi it nhat 1 1an.

- Phui cap 2: kiém thir sao cho mdi diém quyét dinh déu duoc thuc hién it
nhét 1 lan cho truong hop TRUE 1an FALSE. Ta goi mtc kiém tht nay
la phu cac nhanh (Branch coverage). Phu cac nhanh dam bao phu céc

1énh.
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- Phui cdp 3: kiém thir sao cho mdi diéu kién luan 1y con (subcondition)
cua ting diém quyét dinh déu duogc thuc hién it nhat 1 1an cho trudng
hop TRUE 1an FALSE. Ta goi muc kiém thir ndy 1a pha cac diéu kién
con (subcondition coverage). Phu cac diéu kién con chua chic dam bao
phu cac nhanh,

- Phui cdp 4: kiém thar sao cho mdi diéu kién luan 1y con (subcondition)
cua ting diém quyét dinh déu duogc thuc hién it nhat 1 1an cho trudng
hop TRUE lan FALSE & diém quyét dinh ciing duoc kiém thir cho ca 2
nhanh. Ta goi muc kiém thir ndy 1a phi cac nhanh & diéu kién con

(branch & subcondition coverage).
5.3. Ky thugt kiém the# hgp den (Black-Box Testing)

Kiém tht hop den: 1a mot phuwong phap kiém thir phan mém duogc thuc
hién ma khong biét duoc ciu tao bén trong ciia phan mém, 1a cach ma cac tester
kiém tra xem hé thong nhu mot chiéc hop den, khong co cach nao nhin thay

bén trong cua cai hop.

Phuong phap nay dugc dit tén nhu vay béi vi cac chuong trinh phan
mém, trong con mat ctia cac tester, gibng nhu mot hop den; bén trong ma nguoi
ta khdng thé nhin thiy. Phuong phap nay c6 gang tim ra cac I8i trong cac loai

Sau.

e Chirc ning khong chinh xéac hoic thiéu.

e Loi giao dién.

e LJi trong cau trdc dix liéu hoac truy cap co s dit liéu bén ngoai.
e Hanh vi hoic hiéu suit 15i.

e Khoi tao va cham dut céc 15i.
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| BLACK BOX TESTING |

Executable

Program

Hinh 1-4: Minh hoa Kiém thi hgp den
Uu diém:

- K§ su kiém thir c6 thé khdng phai IT chuyén nghiép.
- Hé théng that su véi toan bo yéu cau caa né duoc kiém thir chinh xac.
- Thiét ké kich ban kiém thir kha nhanh, ngay khi ma cac yéu cau chic

nang dugc xac dinh.
Nhugc diém:

- Dir lidu dau vao yéu cau mot khéi lwong mau (sample) kha Ion.
- Kh6 viét kich ban kiém thir do can xac dinh tat ca cac yéu té dau vao, va
thiéu ca thoi gian cho viéc tap hop nay.

- Kha nang dé ban than ky su lac 15i trong khi kiém thtr 1a kha cao.

Moi k¥ thuat ndo ciing c6 wu diém va nhugc diém cua nd. Cac hé thong
thuong phai dugc str dung nhiéu phuong phap kiém thir khac nhau dé dam bao

duogc chat lugng cua hé thong khi dén tay nguoi dung.

6. Ky thuat thiét ké Ca kiém thir

Qua trinh phat trién ca kiém tht c6 thé gitp tim ra 15i trong cac yéu cau
hoac thiét ké caa ting dung, vi n6 doi hoi phai tu duy hoan toan thong qua céac
hoat dong cua ung dung. Vi Iy do nay, viéc chuan bi ca kiém thir sém nhat c6
thé trong quy trinh phét trién phan mém 1a rat hiru ich. Cac truong hop kiém
thir phai bao pha dugc toan bo ludng xir Iy chire nang mé ta trong tai liéu phan
tich va thiét ké; cac yéu cau vé bao mat an toan thong tin, yéu cau hiéu niang
cua hé thng.
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6.1. Cau tric cua Ca kiém thir

e Test Case ID: Gi4 tri can dé xac dinh sb luong trudng hop can dé kiém
thu.

e Testcase Description: Mo ta so luge vé muc dich cua ca kiém thi do.

e PreRequisites: Biéu kién tién dé néu co.

e Test Data: Nhitng dit liéu dau vao can chuan bi dé test.

e Step: Cac budc thuc hién 1 ca kiém thur.

e Execution Step: Md ta cac budc thuc hién kiém thu.

e Expected results: Két qua mong doi tir cac budc thuc hién trén.

e Actual result: Két qua thuc té khi chay chuong trinh.

e Result: Panh gia vé két qua, thong thuong sé la pass, fail.

o Note: Cot ndy dung dé ghi chii nhitng thong tin lién quan khi thyc hién

ca kiém thir.
Cdc buée xdc dinh Ca kiém thi:

Buéc 1: Xac dinh muc dich kiém tha: can hiéu rd dic ta yéu cau cua

khach hang.

Budre 2: Xac dinh chitc nang can kiém tra: can phai biét 1am thé nao phan

mém duoc sir dung bao gdom céc hoat dong, to chirc chire ning khac nhau.

Cac budc thuc hién chi mo ta cac budc thuc hién dung tu phia nguoi

ding cudi bao gom nhap dit liéu, nhan button, v.v.

Buwde 3: Xac dinh cac yéu cau phi chirc ning: yéu cau phan ciing, hé

diéu hanh, céc khia canh an ninh.

Buée 4: Xac dinh biéu mau cho Ca kiém tha: bao gom giao dién U,

chire ning, kha ning tuong thich va hiéu suat.
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Budre 5: Xac dinh tinh anh hudng giira cac nguyén tic md-dun: mdi mot
ca kiém thir nén duoc thiét ké dé cé thé che phu dugc sy anh hudng cua cac

md-dun v&i nhau & mic do cao nhat.

Du6i ddy 1a minh hoa ctia mot ca kiém thtr (Hinh 1.5).

TESTCASE
1 Verify Size of the image in 1. Open form Ho So. 1 OpenformHo So 1. Form Ho So should display 1t is doing the same Pass
form Ho So. 2. Update image in on the screen on top.

farm. 2. The ImageBox should
display on top right of the
form.
3. Update button should
display under the image.

2 Click on Update button 1. Form OpenFileDialog
should display.

2. Form OpenFileDialog only
allows to choose image file
with format jpg or png.

3 Choose animage Form OpenFileDialog
doesn'tallow to choose
images which is larger than
200 kilobytes.

4 Choose open the image The chosen image should

display in ImageBox on Form
Ho So instead the old image.

Hinh 1-5: Minh hoa cia mét ca kiém the

6.2. Phdn vang twong duong
6.2.1. Phuong phap

Phan ving twong duong 1a phuong phép chia cac diéu kién dau vao thanh
nhitng ving twrong dwong nhau. TAt ca c4c gid tri trong mot ving tuwong duong
s& cho mot két qua dau ra gidng nhau [5]. Vi vay ching ta co thé test mot gia
tri dai dién trong vung tuong duong.

Muc dich: Giam dang ké sé luong ca kiém thir can phai thiét ké vi véi
mdi 16p tuong duong ta chi can test trén cac phan tur dai dién.

Thiét ké ca kiém thtr bang k§ thuat phan ving tuong duong tién hanh
theo 2 budc:

1. Xdc dinh cac lop twong dwong: ta chia mién dir liéu kiém thir thanh
c4c mién con sao cho dit liéu trong m&i mién con c6 cung tinh chat déi véi

chuong trinh. Sau khi chia mién dir liéu ciia chuong trinh thanh cac mién con

BUi Tran Linh — Lép CT1801 — Nganh Coéng nghé thdng tin 28



D6 an tot nghiép Kiém thi phdn mém trén thiét bj di déng

tuong duong, ta chi can chon mot phan tir dai dién cua mdi mién con nay 1am
bo dit liéu kiém tha. Cac mién con nay chinh 1 céc 16p twong duong.

2. Xay dung cac ca kiém thi twong tmg voi mdi 10p twong duong.
6.2.2. Vi du

Vi du vé 1 Form dang nhap bao gom:

username: Text-box

password: Text-box

LOGIN

Hinh 1-6: Minh hoa mot Form dang nhap

Phan viing twong duong 1a phuong phép chia cac diéu kién dau vao thanh
nhitng ving twrong dwong nhau. TAt ca c4c gid tri trong mot ving tuwong duong
s& cho mot két qua dau ra gidng nhau. Vi vay ching ta co6 thé test mot gia tri

dai dién trong vung tuong duong.
Yéu cau:

e Thiét ké ca kiém thir sao cho ngudi ding nhap vao 6 text-box username
chi cho nhap ky tu chit véi d6 dai trong khoang [6-20].

o Néu nhap gia tri voi sb ky tu khdng nam trong khoang [6-20] => hién thi
16i “Ban chi dugc phép nhap chudi tir 6 => 20 ky tu”.

e Néu dé tréng 6 hoic nhap ky tu khac ky tu chit => hién thi 16 “Tén ngudi

dung chua hop 1€! Vui long nhap ky tu chir”.

Dua vao yéu cau bai toan ta c6 thé c6 cac 16p tuong duong (phan ving)
sau:
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- Phan vung 1: Nhap gia tri hop 1€ tir 6 => 20

- Phan vung 2: Nhap gia tri khéng hop 1€ < 6 ky tu

- Phéan vung 3: Nhap gia tri khéng hop 1€ > 20 ky tu

- Phan viing 4: Truong hop dé tréng khoéng nhap gi hay nhap ky tu khéng
phai dang chir

Sau khi &p dung phan ving tuong duong cé thé chon duoc cac ca kiém

thtr sau:

= Case 1: Nhap gia tri tir 6 => 20 => pass.

= Case 2: Nhap gia tri < 6 ky tu (c6 thé chon nhap 1, 2, 3, 4 hoac 5 ky tu)
=> hién thi 15i “Ban chi duoc phép nhap chudi tir 6 => 20 ky ty”.

= Case 3: Nhap gia tri > 20 ky tu (c6 thé chon nhap 21, 22, 23,... ky tu)
=> hién thi 161 “Ban chi dugc phép nhap chudi tir 6 => 20 ky tu”.

= Case 4: Dé trong khdng nhap gi hay nhap ky tu khong phai dang chir =>

hién thi 16i “Tén nguoi dung chua hop 18! Vui l1ong nhap ky tu chir”.
6.2.3. Uu, nhuoc diém
< U diém:

Vi mdi ving twong duong ta chi can kiém tra trén cac phan tir dai dién
nén sé luong ca kiém thir dugc giam di kha nhiéu nho d6 ma thoi gian thuc
hién kiém thir ciing giam dang ke.

< Nhuwoc diém:

Khong phai véi bat ky bai toan nao déu cé thé ap dung k§ thuat nay. C6
thé bi thiéu sot 15i & bién néu chi chon gia tri & khoang gitra cia mién tuong

duong.
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6.3. Phan tich gia tri bién
6.3.1. Phuong phap

Hau hét cac 161 duoc tim thdy khi kiém tra & cac gié tri bién. Vi vay

phuong phap nay tap trung vao viéc kiém thua cac gid tri bién nay.

Pay 1a phuong phap test ma chung ta s& test tat ca cac gia tri & ving bién
cua dir liéu vao va dir liéu ra. Chlng ta s€ tap trung vao cac gia tri bién chu
khong test toan bo dit liéu. Thay vi chon nhiéu gié tri trong 16p duong twong dé
1am dai dién, phan tich gia tri bién yéu cau chon mot hoic vai gia tri 1a cac canh

cua lop twong dwong dé 1am diéu kién test.

Phén tich gia tri bién la truong hop dac biét ciia phan viung twong duong,
dwa trén nhitng phan ving tuong duong kiém thr vién s& xac dinh gia tri bién
gitta nhitng phan vung nay va lua chon ca kiém thir pht hop. Muyc tiéu 1a lua

chon céc ca kiém thtr dé thyc thi gia trj bién.
Céc case chuan duoc lya chon dya vao quy tac sau:

e Giatri bién nho nhat — 1
e Giatrji bién nho nhat
e Giatri bién I6n nhat
e Giatri bién I6n nhat + 1
Nhung néu ban mudn kiém tra sau hon thi ban ciing c6 thé lya chon theo

quy tac:

e Giatri bién nho nhat — 1
e Giatri bién nho nhat
e Giatri bién nho nhat + 1
e Giatri bién I6n nhat—1
e Giatrj bién I6n nhat

e Giatri bién I6n nhat + 1
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6.3.2. Vi du
Vian lay Form dang nhap va yéu cau ¢ phan 7.1.

Theo phuong phap phan viing twrong duong ¢ trén ta xay dung dugc cac

mién tuong duong:

- Phan vung 1: Nhap gia tri hop 1€ tir 6 => 20.

- Phéan vung 2: Nhap gia tri khéng hop 1€ < 6 ky tu.

- Phan vung 3: Nhap gia tri khdng hop 1€ > 20 ky tu.

- Phan vung 4: Truong hop dé tréng khong nhap gi hay nhap ky tu khéng
phai dang chit.

Ap dung k§ thuat phan tich gia trj bién ta chon duoc cac case sau:

= Case 1: Nhap gia tri v6i 5 ky tu => hién thi 15i “Ban chi dugc phép nhap
chudi tir 6 => 20 ky tu”.

= Case 2: Nhap gia tri vai 6 ky tuy => pass.

= Case 3: Nhap gia tri vai 20 ky tu => pass.

= Case 4: Nhap gia tri v&i 21 ky tu => hién thi 16i “Ban chi dugc phép
nhap chudi tir 6 => 20 ky tu”.

= Case 5: Dé trong khdng nhap gi hay nhap ky tu khong phai dang chix =>

hién thi 161 “Tén nguoi dung chua hop 18! Vui 16ng nhap ky tu chir.
6.3.3. Uu, nhuoc diém
< Uu diém:

Thay vi phai kiém tra hét toan bo cac gia tri trong timg ving tuong
duong, k¥ thuat phan tich gia tri bién tap trung vao viéc kiém thir cac gia tri
bién caa mién gia tri dau vao dé thiét ké ca kiém thir do “16i thuong tiém an tai
cac ngd ngach va tap hop tai bién” nén sé& tiét kiém thoi gian thiét ké ca kiém

thtr va thuc hién kiém thu.

< Nhuwoc diém:
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Phuong phap phan tich gié tri bién chi hiéu qua trong trudng hop cac ddi

sb dau vao doc 1ap véi nhau va mbi di sb déu c6 mot mién gid tri hiru han.
6.4. Podn 16i
6.4.1. Phuong phap

Trong kiém thir phan mém, doén 15i 12 mot phuong phap kiém th, trong
d6 cac truong hop kiém thir dugc sir dung dé tim 161 trong cac chwong trinh d3
duoc phat trién dwa vao kinh nghiém trong cac 1an kiém tht trude. Pham vi cua
cac truong hop kiém thtr thuong duoc dya vao cac kiém tha vién c6 kién thic
lién quan, 1a nhitng nguoi da c6 kinh nghiém st dung va truc giac dé xac dinh
nhitng tinh hudng thuong gay ra 15 trong phan mém. Cac 15i dién hinh nhu

chia cho khéng, null pointer, hoic cac bién khéng hop 18, v.v.

Phuong phap doan 16i khong co quy tac rd rang, ca kiém thir ¢ thé dugc
thiét ké tiy thudc vao tinh hinh, hoic hoic ludng cdng viéc trong cac tai liéu
mé ta chirc nang hozc khi mot 16i khdng mong muédn / khong duoc mé ta trong
tai liéu duoc tim thay trong khi hoat dong kiém thir. Phuong phap nay chi phu
hop voi nhirng kiém thir vién ¢6 kinh nghiém. Khi mot kiém thi vién dugc dua
cho mot chuong trinh, ho phong doan dua vao truc giac, dua vao kinh nghiém,
dir liéu lich st vé cac 13i da tirng xay ra véi chuong trinh trude do, v.v. va sau

do viét cac ca kiém thir @é dua ra céc 16i do.
6.4.2. Uu, nhuoc diém
< U diém:

Str dung phuong phap doan 15i ¢6 thé gilp kiém thir vién tim ra nhiing
15i dién hinh thudng xay ra trong phan mém hoac nhiing I18i khong thé tim thay

khi thiét ké ca kiém thtr theo hinh thirc thong thuong.

< Nhuwoc diém:
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Phuong phap doan 18i thuong dugc thuc hién boi cac kiém thi vién co
kinh nghiém va khong theo mot quy tac nhat dinh, thiét ké ca kiém thu dya

nhiéu vao cam tinh.

7. Tao Bug report

Bug report 1a mot phan rat quan trong va khéng thé thiéu trong quy trinh
thuc hién kiém thir. Khi phan mém xay ra 15i, kiém tha vién phai tao duoc ra
cac Bug report va giri cho nha phét trién phan mém dé. Mot Bug report dugc
viét rd rang va ranh mach, s& ludn gay an tugng va hiéu ung tét hon ddi voi
mot Bug report so xai va cau tha. Lam cho ngudi sira bug d6 va ca nguoi Xac
nhan lai bug d6 khong c6 cam giac kho chiu khi phai doc mét Bug report so
xal.

7.1. Bug va Bug report

Bug: Bug ctua phan mém I nhitng sai 1am, hong hac, 16i, khiém khuyét
dé tao ra mot két qua sai, hoac khong luong dén duoc [6], ¢ thé coi né nhu

mot thir gi d6 khong hoat dong diing theo thiét ké.

Bug report: Vian ban chaa day du cac thdng tin vé mot 16i cia mot san
pham dugc kiém thtr vién giri cho mot t6 chic hay ca nhéan lién quan dé sua

duoc goi la Bug report.
7.2. Cdu tric mgt Bug report

- Project: tén caa dy an phan mém.

- Reported by: kiém thir vién tao ra Bug report.

- Bug Name, Bug ID va Date: tén cua bug, ID va ngay tao report.
- Assigned to: c& nhan hoic t6 chuc phat trién phan mém do.

- Status: Trang thai thuc hién cuaa report.

- Summary/Description: md ta ngin gon vé bug.

- Environments (OS/Browser): mdi truong chay thir phan mém.

- Step to reproduce: mo ta lai cac budc thuc hién gay ra bug.
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- Actual results: két qua thuc té.

- Expected results: két qua mong doi.

- Severity: mic do nghiém trong cua bug.
- Priority: mic d6 wu tién cua bug.

- Attachment: dinh kém v&i bug (tép, dudng dan URL, anh, v.v.)

Mot Bug Report dugc minh hoa day dua trong Hinh 1.7.

BUG REPORTS

Project: Calculator
Reported by: Van Hoang, Pham

= Bug Name: Plus button clickdown

Bug ID: Cal0001

Date:25-Oct-16

Assigned to: Developer-TEAM1016

Status: New, retest

Summary/Description:

This bug insert a string “55555¢g” to the TextBox intead of correct operator “+”.

= Environments (OS/Browser): Windows 10 /64bit/Core 17/ Ram 8GB/...

= Step to reproduce:
1. Click on the “Plus” sign button, the program allow user click on the Plus
button, but
2. The TextBox displays incorrect sign. The TextBox displays string “55555g”
many times.

= Actual results: The TextBox display the result “55555¢g” after click on Plus sign
button.

= Expected results: The TextBox displays only plus sign before a number or
between two number in an expression

= Severity: Critical (S1)
Priority: High (P1)

= Attachment:

Digitest Calculator 2.0 n

EEERGg GEEGGG

Fl(8(]9]|=
4115 (6B || =
1([2(]3]|]-
o el 1= i

Hinh 1-7: Minh hoa mot Bug report
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Mot s6 yéu cau khi tao Bug report:

e Tiéu dé phai rd rang: Khi lap trinh vién doc bug, thtr dau tién dap vao
mat 12 Bug name. N6 ciing 13 phan duoc doc nhiéu nhat, khdng phai 1a
description. Mot bug name tét phai ngan gon va dién ta dugc bug mot
cach téi gian.

e Phai md phong lai duoc qua trinh gay ra bug: néu khong mé phong lai
duoc, bug s& khéng thé duoc khic phuc.

e Khong viét luan trong description: viét ngan gon va vao trong tam. Co

gang viét it chit nhat c6 thé nhung van day du y.
7.3. Severity va Priority
C6 hai phan quan trong trong nhitng bug report d6 1a [7]:
- Severity - Muc d6 nghiém trong
- Priority - Mac do uu tién
Mic di hai yéu t6 nay khong phai 1a yéu to song con trong quan ly bug.
Tuy nhién, viéc hiéu dang vé mtc do nghiém trong, d6 vu tién ctia san pham
cho thay ching ta thuc su hiéu rd va quan tam dén chat luong san pham ciing
nhu thé hién sy chuyén nghiép cua mot ki su kiém thu.
7.3.1. Severity

Severity 14 mirc 6 ma céc bug cd thé anh huong dén cac phan mém. Noi

cach khéc, n6 xac dinh cac tac dong ma mot bug nhat dinh co trén hé thong.
Severity ¢ thé dugc phan thanh cac loai sau day [8]:

- Critical (S1): Bug anh huéng dén cac chiic ning quan trong hozc dir liéu
quan trong. N6 khdng co giai phap dé thay thé. Vi du: Cai dat khong
thanh céng, hoan thanh sy that bai cua mot tinh nang, v.v.

- Major (S2): Thiét hai anh huong dén chiic niang chinh hoic dit liéu

chinh. N6 c6 giai phap dé thay thé nhung khong rd rang hoic kho khan.
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Vi du: Mt tinh ning khong thé thyc thi truc tiép nhung 13 kha thi néu
c¢6 10 budc gian tiép phic tap dugc duoc thuc hién dé c6 duoc két qua
nhu mong mudn.

- Minor (S3): Bug anh hudng dén chic ning nho hoic dit liéu khdng quan
trong. N6 c6 mot giai phap thay thé dé dang. Vi du: Mét tinh nang nho
khong duoc thuc thi nhung nhiém vu twong tu c6 thé dé dang thuc hién
tur mot chire nang khéc.

- Trivial (S4): Bug khong anh hudng dén chire ning hoic dit liéu. N6 tham
chi khong can maot giai phap dé thay thé do khéng anh huong dén ning
suat hodc hiéu qua ma chi Ia sy bat tién. Vi du: Sai Iéch bé cuc nhé, 15i

chinh ta / 16i ngir phap, v.v.
7.3.2. Priority

Priority xac dinh thir ty ma ching ta nén giai quyét mot bug. Chung ta
nén stra N6 ngay bay gid, hodc né cd thé duoc hodn lai cho dén khi mot bug
nghiém trong khac da duoc giai quyét. Tinh trang uu tién nay duoc thiét 1ap
boi cac kiém thir vién cho nha phat trién dé cap dén cac khung thoi gian dé sta
chira nhirng bug. Murc d6 wu tién cang cao thi phai stra chira né trong thoi gian
cang sém. Tinh trang wu tién duoc thiét lap dya trén cac yéu cau cua khach

hang.
Priority c0 thé phan thanh céc loai sau day:
- Urgent (P0): Phai duoc stra cang sém cang tot.
- High (P1): Phai duoc sta trong mot vai phién ban tiép theo.

- Medium (P2): Nén duoc stra ¢ nhitng phién ban tiép theo.
- Low (P3): C6 thé dugc sira & mot phién ban nao do.
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0 CHUONG 2:
KIEM THU TREN THIET BI DI DPONG

Chuong nay s€ gidi thi€u so lugc vé linh vuc kiém tht trén di dong, dac
biét 1a vé kiém thir tu dong trén di dong. Tuy nhién, vé co ban thi kiém thir tur
dong trén moi nén tang déu 1a dé ty dong hoa qua trinh kiém thi, vi vy pham
vi khoa luan s& chi tip trung vao gi6i thiéu vé kiém thir tu dong ndi chung.
Ngoai ra, su khic nhau gitra kiém thtr trén di dong so véi trén cac nén tang khac

va wu, nhuoc diém cua kiém thi tu dong cling s€ duoc dé cap dén.
1. Kiém thir trén thiét bi di dong

Nhu ching ta d3 biét thi Cong nghé dién thoai di dong va cac thiét bj
théng minh hién nay 13 xu huéng va ciing 1a twong lai cua thé gi¢i. Mdi ngay
c6 hang triéu ung dung duoc tai xudng tir Appstore hoic Google Play vé cac
thiét bi ca nhan. Céc tng dung di dong rat phong phu da dang dap tmg du cac
nhu cau hoc tap, cham soc sic khoe hay giai tri cua nguoi dung. Dé kiém thir
duogc cac ung dung trén céc thiét bi di dong (Mobile App Testing) thi trudc hét

ta can hiéu dinh nghia vé cac thiét bi di dong.
1.1. CA4c khéi niém co ban vé g dung di déng
1.1.1. Gidi thiéu

Ngay nay dién thoai thdng minh va may tinh bang la nhiing thiét bi khéng
thé thiéu doi véi mdi ching ta. Nhitng thiét bi nay hién nay di co ca ty nguoi
str dung. Vi ching rat phé bién nén ching phai co sy tin cay, bao mat va cd tinh
tuong thich cao. Khi viéc ding cta chung ting 1én thi nhu cau vé nhiéu tng
dung ciing tang 1én. D6 14 1i do tai sao phat trién va kiém tht tng dung di dong

la viéc 1am khong thé thiéu trong céng nghiép cong nghé thong tin.

Pién thoai théng minh vé cin ban 12 té hop cta may tinh va dién thoai

cho nén no 1a thiét bi phirc tap hon may tinh. C6 khéc biét gitra kiém thir tng
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dung di dong va kiém thir tng dung may tinh. Nhiéu nguoi nghi phan mém 1
phan mém, néu tdi c6 thé kiém thtr phan mém trén may tinh, t6i c6 thé kiém
thir phan mém trén dién thoai thdng minh. Mac du cac nguyén 1i kiém thu 12
nhu nhau nhung ki thuat 12 khac nhau va yéu cau ciing nhiéu hon. Trudc khi
xay dung hay kiém tht tng dung di déng, ban can biét rang s& c6 hang triéu
ngudi dung nd. Néu dwa ra mot ng dung di dong vai nhiéu 13i, n6 cé thé 1a

mot tham hoa.

bién thoai di dong cd bo nhé gidi han va nang luc xt li gidgi han, cho nén
diéu quan trong la kiém thir cach thiét bi lam viéc khi né dang day nang lyc.
Piéu cling quan trong 1a nghi vé tudi tho caa pin liéu pin c6 hét chong hon voi
rng dung cua ban chay khéng va diéu gi xay ra khi pin hét? Ban phai kiém thu
ca tinh dung dugc. Tinh ding duoc nghia 1a kiém thir né trén nguoi dung thuc
vé cach ho tuong tac vai tng dung? Dung tng dung dé thé nao? Céc tng dung
kho dung thuong bi xoa di mot khi ngudi dung thdy khé ding. Ban can biét
cach ung dung khop véi man hinh nhéd. Chit c6 dé doc khong? Céch tng dung
cua ban tréng trén man hinh nho 1a rat quan trong. Ung dung c6 chay nhanh
khong? Nguoi ding c6 cam thay ho dang doi qué lau dé cho mot yéu cau dugc

dap ung?
1.1.2. Phan logi ¢ng dung trén thiét bj di déng
< Ung dung géc (Native applications)

Ung dung duoc thiét ké dac biét chi chay trén mot hé diéu hanh cua mot
thiét bi nao d6 va thuong phai diéu chinh dé chay duoc trén cac thiét bi khac
nhau. Native App, duoc hiéu ndm na la ung dung goc, hay tng dung dugc viét
cho cac thiét bi di dong, chay trén ting nén tang (iOS, Android,
WindowsPhone, v.v.) khac nhau va tat nhién 1a trén cac thiét bi khac nhau dé
thuc hién mot chic nang cu thé nhu: danh ba, lich, phan mém nghe nhac, xem
video trén dién thoai/tablet, v.v. va da sb cac trd choi trén thiét bi di dong déu

1a ung dung géc.

BUi Tran Linh — Lép CT1801 — Nganh Coéng nghé thdng tin 39



D6 an tét nghiép Kiém thi phan mém trén thiét bi di déng

< Ung dung Web (Web applications)

Ung dung dugc xay dung trén nén tang web chuan, duoc phét trién s
dung cong nghé truyén théng web (HTML, CSS, Javascript) va viét ma 1énh
phia may chu trong Node.js, PHP, ASP.NET, v.v. Cac tng dung web phu hop
cho trinh duyét trén dién thoai théng minh hoac may tinh bang va nguoi dung

can mot trinh duyét va két ndi Internet dé sir dung ching.
< Ung dung lai (Hybrid applications)

La su két hop giita tng dung goc va tng dung Web, thudng sir dung k§
thuat 1am web nhu HTMLS5, CSS. Pay 1a mot su két hop cua cac cong nghé
trudc. Ung dung lai thudng duoc xay dung da nén tang vi vay dic tinh chinh
va loi thé caa chung 1a tinh di d6ng. C6 mot sé phuong phap ban dén van dé
lam thé nao dé xay dung céc tng dung lai. Hau hét sir dung da nén tang ung
dung céng nghé web. Su khéc biét gitra tng dung lai va ing dung web la ung

dung lai c6 g6i tng dung goc va né thudng duge cai dit tir nén tang AppStore riéng.
1.1.3. C4c hé diéu hanh trén thiét bi di dong
% H¢ diéu hanh Android

Android 1a hé diéu hanh phat trién nhanh nhat va pho bién rong rai nhat
trong cac hé diéu hanh di dong. Android dugc sé hiru va quan ly boéi Open
Handset Alliance - tap doan coéng nghiép tao phan cang, phan mém va vién
thong tiéu chuan mé cho thiét bi di dong. Tap doan nay duoc din dit boi
Google. Ké tir khi Android 1a du &n ma nguon ma dya trén Linux, hau hét cac
nha san xuat va cac hang di dong tan dung diéu d6 va stra doi hé diéu hanh cho
phU hop véi phan cing cua ho, ting su phic tap cua cac hé théng. Thuc té nay
lam cho hé diéu hanh dién thoai di dong Android bi phan manh nhat, 1am ting
chi phi kiém tra va phuc tap. Tuy nhién, nhiéu cong cu kiém thir khac nhau va
muc tiéu cac framework muc chi yéu 1a cho Android do n6 1a hé diéu hanh phé

bién nhit.
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% Hé diéu hanh iOS

1OS 1a hé diéu hanh di dong phat trién va s& hitu boi Apple Inc. D6 1a
ma ngudn déng, hé thong van hanh gidng Unix dua trén Darwin (BSD) va OS
X. I0S dugc phat trién cho iPhone, nhung bay gid iOS chay trén iPad, iPod
Touch hoic Apple TV. C4c nha san xuat khac khong dugc cap phép sir dung
i0S. Do d6, chi cac thiét bi caa Apple c6 thé chay no.

Hau hét nguoi dung iOS ¢6 phién ban iOS 10 hay mai nhat 11. Két qua
14, thir nghiém trén tat ca cac thiét bi c6 san khéng phai 1a kho khan nhu trén
Android. Hé diéu hanh phan manh duoc trinh bay chua yéu béi cac tinh ning
thiét lap hé diéu hanh khac nhau (mot so tinh nang khong co san trén mot sd
thiét bi). Mat khac, cac thiét bi caa Apple 1a mot trong nhiing thiét bj rat tén

kém.

Tiéu chuan tich hop méi truong phét trién (IDE) cho céc tng dung gdc

la Xcode va chi c6 thé duogc cai dat trén hé diéu hanh caa Apple OS X.
% H¢ diéu hanh Windows & Windows Phone

Véi Windows 8, Microsoft da chuyén hé diéu hanh Windows dén Vi
cac thiét bi di dong. Windows 8.1, 1a phién ban hién tai, c6 thé chay trén may
tinh ca nhan va may tinh bang. Hon nita, Microsoft da c6 hé diéu hanh Windows
Phone dic biét cho dién thoai thdng minh. Hai nén tang dwoc hoi tu trong
Windows 10.

1.2. Phwong phdp kiém thir trén thiét bi di dgng
1.2.1. Kiém ths: trén céc thiét bj thuc

Kiém thu trén céc thiét bi thuc 1a thuc su can thiét cho tat ca cac ung
dung di dong. N6 cho cac két qua thuc té nhat va kiém thi ¢ thé thuc hién trén
tat ca cac kich ban kiém thir can thiét. Mat khac, né vo cung khé khan va tén

kém dé kiém thir ttng dung trén tat ca cac thiét bi cd san.
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s Uu diem:

Giao dién twong tac ngudi dung that, dé dat dugc thir nghiém nguoi ding

dang tin cay, xir Iy mot thiét bi thuc 1 thuc sy can thiét.

Tuong tac v6i cam bién - néu ung dung thtr nghiém sir dung cam bién
(vi du gia téc, la ban, may anh, v.v.), sau d6 thir nghiém da van hanh thiét bj
trong tay. Mot sé mé phong ciing bat chuéc duoc hanh vi ciia cac cam bién nay

nhung két qua caa né khong thuc té.

Do tin cay - tat ca cac truong hop kiém thi trén cac thiét bi thuc té cho

ching ta su bao dam tt nhat giira nguoi st dung véi cac thiét bi twong @ng.
% Nhuroe diém

Loai thiét bi va chi phi thi nghiém trén vai thiét bi thuc khéng bao dam
ing dung s& 1am viéc trén thiét bi khac. Mua thiét bi kiém thir méi ciing rat tén

kém.

Gigi han nha cung cap dich vu di dong - kho thir nghiém cac ang dung
di d6ng ma phai thuc hién trén cac nha cung cap dich vu di dong khéac nhau vi

khac co s& ha ting mang hoic c6 thé bi cAm béi mét sb trang web.
1.2.2. Kiém ther trén may md phang va gid ldp

May md phong va gia lap 1a loai phan mém cho phép chay mét hé thong

may tinh trén nén tang may chi.

Hién tai c6 sin cho mdi nén tang va thuong tich hop vao IDE nhu
Android Studio, Xcode hoac Visual Studio.

C6 sy khéc biét gitra gia 1ap va mé phong. Gia lap bat chudc hanh vi cia
phan mém va sir dung tat ca tai nguyén san co tir may chi nhu CPU, bd nhé,
mang, v.v. Kiém thir trén gia 1ap c6 thé cung cap két qua sai léch boi vi may

chu ¢é thé nhanh hon nhiéu so véi cac thiét bi that.
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Chuong trinh mo phong cung cap két qua thuc té hon vi chiing thé hién
thiét bi mot cach chinh xac hon. Toc do xw ly, sir dung bd nhé hoic su hién
dién thé nh, tham chi cac loai két néi mang hodc cudong do tin hiéu cd thé duoc

thiét lap dé tao ra moi trudng thuc té hon.
C6 rat nhiéu md phong va gia 1ap trén thi truong véi cac tinh nang khac
nhau va han ché. Tuy nhién, tat ca déu c6 mot s vu diém va nhuge diém tuong tu.
% Uu diém:
Chi phi thap - gia lap chuan c6 trong bo cai cung véi SDK 12 mién phi.
Lubn duoc cap nhat phién ban méi caa gia lap cung vai phién ban méi
cua SDK.

Nhanh chéong va don gian dé st dung - tng dung c6 thé dé dang trién
khai va cai dat tu IDE.

Tuy chon vi tri, kich thudc man hinh va @ phan giai, loai két noi, may
anh, v.v. c0 thé dugc moé phong.
% Nhuoc diém:

Két qua thir nghiém bi sai léch do gia lap va lubn ludn c6 mot kha nang
ma céc ting dung ¢ thé xir Iy hoi khac nhau trén thiét b thyc té bai vi cac phan

cting khac nhau, méi trudng mang hay phan mém khéc biét.

Khong thé thuc hién trong tat ca truong hop kiém thi - khi 1am viéc véi
gia lap, thir nghiém s€ bi gidi han bai tai nguyén may chu va tinh nang b moé
phong. Ung dung thir nghiém sir dung két ndi khdng day hoic la ban cé thé
khong duoc thuc hién ciing nhu gian doan cta ung dung véi cudc goi dén hay
SMS.

Khéng dap tng kip thoi - mot sé gia 1ap cham va hinh anh dong hay tro
choi bi cham. Trong truong hop kiém thi tai liéu dai, thoi gian c6 thé kéo dai

hon.
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1.2.3. Kiém the trén thiét bj di déng dam mady

Thir nghiém thiét bi di dong dam may 1a mét dich vu cho phép dé chay
tu dong hoa hoac thir nghiém bang tay trén hang tram thiét bj vat 1y trong dam
may. Vi du nhu SOASTA CloudTest, SeeTest Cloud, v.v.

Muc dich chinh cua nhitng thir nghiém thiét bi di dong dam may 1a dé
tim 13i ma chi xuat hién trén mot sé thiét bi hodc mot s6 phién ban hé diéu hanh.
NG cd thé tiét 16 cac 15i ¢d thé duoc an tir cac nha phat trién néu ho st dung gia
lap va chi c6 vai thiét bi vat Iy. Vi duy, giao dién nguoi ding qua tai (sai lam
phd bién) hay nhu mot sy cham tré ngan trén thi nghiém thiét bi vat Iy va mo
phong cd thé s& nhan thay. Nhung trén céc thiét bi cii hodc cap thap vai stc
manh tinh toan thap, n6 c6 thé gay ra hién twong céc giao dién nguoi dung
khéng duoc hién thi ding trong trudng hop tdt, treo hoic sap trong trudng hop

tdi té hon.
% Uu diém:

Pa dang vé thiét bi - Kiém thir vién phan mém c6 thé nhanh chéng phat
hién 16i hay thiéu s6t d6 bit ngudn tir viéc sir dung phan cang hodc phan mém
khac nhau trong cac thiét bi di dong. Khong can phai nang cap va ha cap thiét
bi vat ly caa nha phat trién dé thi hanh thir nghiém trén vai phién ban hé diéu
hanh.

Kha ning tu dong hoé - ty dong chay thir ciing mét ldc nhiéu thiét bi.
Kiém tha vién phan mém c6 thé xem ban ghi thir nghiém déi vai méi thiét bi
thong qua web tuong tac.

% Nhuoc diém:

Chi phi - diéu nay cd thé 1a mot can trg cho cac cong ty nho hodc c&

trung ma giai phap di dong khéng phai la wu tién.
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Khong thé dé kiém tra hét tat ca cac truong hop thir nghiém - mac du cac
thir nghiém dugc thuc hién trén cac thiét bi thuc té, ta van khong thé kiém tra

duoc la ban, gia téc, GPS hoic may anh.

Bao mat - ddm may duoc dung chung vay nén s& c6 mot sé van dé bao
mat xay ra véi viéc guri goi ung dung trén dam may. Ung dung s& duoc chay

trong moi truong khong an toan noi gia lap chay thir trng dung.

Khéng dap @ng kip thoi - thoi gian thir nghiém co thé kéo dai vi do tré

mang.
1.3. C4c logi kiém ther di déng
1.3.1. Kiém ther phan citng

Thiét bi bao gom bo xu Iy trong, phan ctmg bén trong, kich thudc man

hinh, @6 phan giai, b nhd, camera, radio, bluetooth, wifi, v.v.
1.3.2. Kiém thit phan mém hogc kiém tht ieng dung.

Ung dung 1am viéc trén cac thiét bi di dong va céc chac ning cua nd
duogc kiém thir. Picu nay goi 1a kiém thir tng dung di dong dé phan biét voi cac
nén tang khéac. Ngay ca trong tng dung di dong, c6 mot vai diém khac biét co

ban quan trong can phai hiéu vé céc loai ung dung:

e Ung dung goc chi chay trén mot nén tang trong khi ung dung di dong
web thi da nén tang.

e Ung dung gdc duoc viét trén nén tang gidng SDK trong khi ang dung di
dong web duogc viét véi cac cong nghé web: html, css, asp.net, java, php.

e Trong mot vai ung dung gdc, viée cai dat 1a bat buoc nhung trong tng
dung di dong web, viéc cai dat 1a khong can thiét.

e Ung dung gbc phai duoc cap nhat tir play store hoac app store trong khi
cac tng dung di dong web thi khéng can nhu vay.

e Rét nhiéu tng dung gbc khong yéu cau két néi internet nhung tng dung
di dong web thi yéu cau.
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e Ung dung gbc 1am viéc nhanh hon khi so sanh véi ing dung di dong web
e Ung dung gbc dugc cai dat théng qua app stores hodc google play store
trong khi ttng dung mobile web 1a cac websites va dugc truy nhap thong

qua internet.
1.4. Céc diic diém cia kiém thiz di dong
1.4.1. Sy da dang céc thiét bi di déng

e Pa dang c4c hang san xuat thiét bi nhw HTC, SamSung, Apple, Nokia,
V.V. V6i cac kich thugc man hinh va cau hinh phan cang khac nhau.

e Da nén tang: Viéc chac chan rang tng dung di dong chay dugc trén tat
ca céc loai thiét bi (smartphone, tablet hay phablet dugc cung cap boi
mot s cac nha cung cap Ion (nhu Samsung, Sony, Nokia, HTC,
Apple...) va trén tat ca cac hé diéu hanh (i0S, Android, Windows,
Blackberry...) thuc su la mot thach thic.

e Céc thiét bi di dong c6 thoi gian chay wng dung khéac nhau.

1.4.2. Théch thizc phan cing cua thiét by

e Kha nang thich nghi va khong gian gidi han khién kich thudc man hinh
thay doi lién tuc: Voi mdi mot dong may, mdi loai thiét bi s& c6 nhiéu
kich thudc khac nhau dé dap (ng tinh canh tranh trén thi truong nén viéc
phét trién 1am sao dé ung dung cd thé thich nghi véi kich thudc caa cac
man hinh khac nhau ciing 1la mét thach thuc.

e Gidi han toc do xir ly: cac thiét bi di dong dang ngay cang duoc nang cap
vé toc do xur 1y dé phu hop véi nhu cau ngay cang cao cia ngudi ding.

e Gidi han dung luong bo nhé cua thiét bi: khong gidng nhur trén may tinh,
dung luong bd nhé cua céc thiét bi di dong gan nhu khong thé thay thé
hay nang cp.

e Sy khac biét vé giao thtc cua thiét bi WAP/HTTP.
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1.4.3.

1.4.4.

Théach thizc vé dwong truyén mang

DPa dang cac loai mang (GSM/GPRS/WIFI/3G).
Khong du doan duoc thai gian cho truyén tai di liu.
Khéac biét vé toc do két ndi.

Pa dang cac nha mang vai nhitng tinh nang mang khac nhau.
Céc ca kiem the déc biét cho kiém the cac ieng dung di déng

Sy hao tén pin: Viéc theo ddi sy hao ton pin khi chay tng dung trén thiét
bi di dong rat quan trong.

Toc do chay img dung: Theo ddi thoi gian phan hoi trén cac thiét bi khac
nhau véi cac dung luong b nhé khéc nhau, tbe do mang khéc nhau.
Yéu cau bg nhé: Khi tai, cai dat va chay tng dung

Kiém tra tinh twong thich cua iing dung: Bé dam bao ung dung khong bi

crash khi mat két ndi mang hoic cac tac dong ngoai vi khac.
Ngoai ra kiém thtr tng dung di dong ciing bao gdm céc dang kiém thir sau:

Kiém thir giao dién (Ul Testing): Kiém tra mau sic, phong cach Menu,
nhat quan caa giao dién nguoi ding trén cac thiét bi khac nhau.

Kiém thir chite ndang (Function Testing): Kiém tra cac chic nang chinh
cua ung dung di dong theo dic diém ki thuat cua thiét bi.

Kiém tha hiéu sudt va chju tai (Performance and Load Test): Kiém tra
hanh vi caa tng dung di dong trong cac nguon tai nguyén thap (Bo nhé/
Khong gian luu trit), hanh vi cua trang web dién thoai di dong khi nhiéu
ngudi sir dung dién thoai di dong cung truy cap vao trang app di dong.
Kiém tra kha ndang sir dung (Usability Testing): Kiém tra cac khia canh
kha nang str dung cac trng dung di dong.

Thir nghiém twong thich (Compatibility Testing): Kiém tra kha ning
tuong thich ctia g dung cia ban véi cac tinh nang thiét bi goc dé dam bao

rang tng dung ctua ban khdng can tré cac tng dung khéc trong thiét b.
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o Kiém tra gidn doan: Vi i do cac thiét bi di dong cé bd nhd thip hon
nhiéu so véi desktop nén phai dam bao rang khi c6 cudc goi thoai, tin
nhan SMS, cam sac, thong béo bd nhé thap trong khi tng dung dang

chay khéng gay ra bat ctr xung dot nao.
2. Kiém thir tur dong
2.1. Khéai niém kiém the tw déng

Kiém thir tu dong 1a qua trinh thuc hién mot cach tu dong cac budc
trong mot ca kiém thir. N6 st dung mot cong cu kiém thi tu dong nao do dé
rat ngan thoi gian kiém tha. Kiém tha tu dong hd trg cac kiém thir vién rat
nhiéu tly vao cong cu va cac noi dung kiém thtr ¢ thé thuc hién bang tay hay
khong. Ddi véi nhitng nhiém vu kiém tra khd ma thuc hién bang tay hoac yéu
cau chi phi vé nhan cong l1a qua I6n thi sir dung cong cu hd tro 1a diéu hét sic

can thiét.
2.2. Muc tiéu cia kiém thae tw dong

Phan mém c6 khiém khuyét 1a thong thuong va gay ra thiét hai vé kinh
té theo thoi gian. Chinh vi vay céc t6 chirc vé phan mém danh nhiéu thoi gian

va ngudn luc dé phan tich va kiém thir phan mém.

Ngay nay tng dung tu dong hoa vao cac nganh da dang, trong d6 co
nganh kiém thir. Trude day kiém thir vién kiém thir bang tay thuc hién va ghi
lai két qua trén gidy, nhung véi ting dung céng nghé thdng tin thi cac cong cu
kiém thu ciing phat trién tir rat som hd tro kiém thir vién rat nhiéu va dac biét
1a cac truong hop kiém thir dac biét ma kiém thir bang tay khong thé thuc hién
duoc hoac rat kho khan dé thuc hién. CAc to chirc cang quan tdm dén chit luong
phan mém thi cang c6 nhiéu chiic nang va ndi dung dugc Kiém tra doi hoi kiém
tha vién phai thuc hién nhiéu cong viéc hon vi vay kiém thir véi sy hd tro cua

cong cu la rat can thiét.
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Dé gilp cac kiém thi vién cd thé kiém tha ty dong d6 1a cac Test Tool,
tuy nhién khong phai trong bat ct truong hop nao ciing c6 thé kiém thir tu dong.

Vay kiém thir thir ty dong khi nao?

> Kiém thu ty dong trong cac tinh hudng sau:
e Khong du tai nguyén:
e Khi sé luong tinh huéng kiém tra qua nhidu ma cac kiém thir vién khéng

thé hoan tat bang tay trong thoi gian cu thé nao do.

C6 thé l1ay mot dan ching 1a khi thuc hién kiém tra chitc nang ctia mot
website. Website nay s& dugc kiém tra vai 6 moi truong gom 4 trinh duyét va
2 hé diéu hanh. Tinh huéng nay doi hoi s6 1an kiém tra ting 1én va 13p lai 6 1an

so véi viéc Kiém tra cho mot méi truong cu thé.
e Kiém tra hdi quy:

Trong qué trinh phét trién phan mém, nhom lap trinh thuong dua ra nhiéu
phién ban phan mém lién tiép dé kiém tra. Thyc té cho thay viéc dua ra cac
phién ban phan mém c6 thé I1a hang ngay, mdi phién ban bao gém nhitng tinh
nang mai, hoic tinh ning cii dugc sta 161 hay nang cap. Viéc bo sung hoac sta
16i m& ngudn cho nhimg tinh ning & phién ban mai ¢é thé 1am cho nhiing tinh
nang khac di kiém tra tét chay sai mac dd phan ma ngudn caa né khdng hé
chinh stra. Pé khac phuc diéu nay, d6i véi tirng phién ban, kiém thi vién khdng
chi kiém tra chirc nang mai hoic duoc stra, ma phai kiém tra lai tit ca nhiing
tinh nang da kiém tra tét trude do. Biéu nay kho kha thi vé mat thoi gian néu

kiém tra thii cong.
e Kiém tra van hanh phan mém trong méi truong dic biét:

Pay la kiém tra nham dénh gid xem van hanh caa phan mém c6 théa man
yBu ciu dit ra hay khong. Thong qua d6 kiém thir vién co thé xac dinh dugc
cac yéu t vé phan ctiing, phan mém anh huong dén kha nang van hanh cua

phan mém.
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> Muc tidu cia kiém thir tw dong:

e Giam bdt cong suc va thoi gian thuc hién.

e Tang do tin cay.

e Giam su nham chan.

e Giam chi phi tong cho qué trinh kiém thu.

> Uu diém cua kiem thi tw dong:

e Kiém thtr phan mém khéng can can thiép cua kiém thir vién.

e Giam chi phi khi thuc hién kiém tra sé lugng Ion ca kiém thir hoic ca
kiém thtr 13p lai nhiéu lan.

e Gia lap duoc cac tinh hudng kho cd thé thuc hién bang tay.
2.3. Nguyén tac kiém the tw déng

Thuc sy 1a sai 1am khi nghi tu dong 13 don gian chup lai, ghi lai mot tién
trinh kiém thtr tha céng. Thuc té, kiém thtr ty dong c6 nhitng diém khéc voi

kiém thir tha cong. N6 c6 nhitng 15i va kha nang du doan.

Vi thé, nhitng co hoi thanh céng véi kiém kiém th tu dong s& duoc cai
thién dang ké trong truong hop ban thuc su hiéu no.
Kiém thtr ty dong tuan theo day du nhiing nguyén tic kiém thir noi
chung, d6 13 cac nguyén tic sau [9]:
< Nguyén tdc 1 — Kiém thir dua ra 161
Kiém thir c6 thé cho thay rang phan mém dang c6 161, nhung khong thé
chang minh rang phan mém khong c6 15i. Kiém thir [am giam xac suat 15i chwra
tim thay van con trong phan mém, tham chi 12 khdng con 16i nao, nd van khéng
phai 12 bang chiing cta su chinh xéc.
< Nguyén tac 2 — Kiém thi moi thiz 1a khdng thé
Kiém thtr moi thir (tt ca céc td hop cua diéu Kién input dau vao) 1a khdng

thé thuc hién duoc, trir phi né chi bao gém mot sé trudng hop binh thuong (it
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truong hop td hop thi c6 thé test toan b duoc). Thay vi kiém thir toan bo, viéc
phan tich rui ro va dua trén sy mirc 46 wu tién chiing ta c6 thé tap trung viéckiém

thir vao mot sb diém can thiét.
< Nguyén tdc 3 — Kiém thir sém

Dé tim dugc bug sém, cac hoat dong kiém thir nén duoc bat dau cang
s&m cang tét trong quy trinh phét trién (vong doi phat trién) phan mém hoac hé

théng, va nén tap trung vao céc hoat dong da dinh trudc.
% Nguyén tdc 4 — Sy tdp trung cia 19

NS luc kiém tha nén tap trung mot cach can d6i vao mat do 15i du kién
va 15i phét hién ra sau d6 trong cac mo-dun. Mot s6 it cac md-dun thuong chua
nhiéu 15i khong phét hién ra trong IGc kiém thi trude khi phat hanh, hodc chiu

trach nhiém cho hau hét céc 16 hoat dong cua phan mém.
< Nguyén tac 5 — Nghich Iy thudc trir sdu

Néu viéc kiém thir twong ty nhau duoc lip di 1ap lai nhiéu lan, thi cudi
cling s& c6 mot s6 trudng hop kiém thir s& khong con tim thay bat ky 16i nao
méi. Bé khac phuc "nghich Iy thudc trir sau" nay, cac truong hop kiém thir can
phai dugc xem xét va stra d6i thuong xuyén, va can phai viét cac ca kiém thir
méi va khac nhau dé thuc hién nhiéu phan khac nhau caa phan mém hoic hé

théng dé tim ra I18i tiém an nhiéu hon nira.

Nguyeén tic nay giéng nhu viéc trir sdu trong néng nghiép, néu ching ta
ctr phun mat loai thude véi ndng do gidng nhau trong mot khoang thoi gian dai
thi c6 mot sé con sau s& quen dan va cudi cung viéc phun thudc giéng nhu 1a
tam chung vay (bi lon thudc) => lac d6 chung ta khong thé diét sach ching
dugc. Do vay, dé diét sach sau mot cach hiéu qua, ngudi ta thuong thay doi loai

thudc trir sdu, mdi loai chi ding trong khoang thoi gian ngan.

% Nguyén tac 6 — Kiém thir theo cac ngir canh déc lap
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Nguyén tic ndy 1a viéc testing phu thudc vao ngit canh, test trong nhiéu

ngt canh khac nhau.
Pé hiéu rd hon chung ta xem vi du sau:

Vi du: Clng véi mot chuong trinh calculator nhung c6 rat nhiéu pham

vi tng dung:

e Néu test chuong trinh nay cho cap 1 thi chi can cé cac chiic ning cong
trir nhan chia.

e Néu test chuwong trinh nay cho cap 2 thi phai thém chirc ning tinh toan
véi da thac/

e Néu test chuong trinh ndy cho cap 3 thi can thém tinh toan tich phan, dao
ham, v.v.
< Nguyén tic 7 — Si sai lam vé viéc khong ¢ 13

Viéc tim va stra chita 1i s& khong gitp duoc gi néu hé théng dugc xay
dung xong nhung khong thé dung dugc va khéng dap ing duoc nhu cau va su
mong doi cia nguoi dung. (Nghia 1a néu sau khi code, test ri fix bug, lam du
tat ca cac truong hop va cudi cling cho ra mét san pham khong nhu mong doi
hoac khong dap tmg duoc nhu cau cia khach hang thi du an phan mém d6 coi

nhu that bai mic du da duoc test xong).
2.4. Quy trinh kiém the tw dong

Quy trinh kiém thir tw dong phan mém ciing gidng nhu quy trinh thuc
hién kiém thir tha cong chi khac & chd kiém thi tu déng 6 hd trg caa cong cu
it hodc nhiéu nhu tao test script (c6 thé bang tay hoic cdng cu), cdng cu hd tro
vé ghi lai két qua va luu trir két qua trong may tinh. Quy trinh nay cling gan
tuong tu Vi quy trinh phét trién phan mém, duoc thuc hién qua nhiéu budc,
duogc tién hanh rat sém trong quy trinh phat trién phan mém va doi kiém thi

tién hanh gan nhu song song cing doi phat trién phan mém.
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Cap nhat khi KTPM chua thda mc d6 bao phd yéu cau PM

A

Cap nhat khi gap 16i thiét ké& sai yéu cau

Cap nhat khi gip 16i do phat trién Test Scipt

y

Lap k& Thiét k& Phat Thuc Panh gia

hoach ) o kiEm M trién Test W) hien  p— Ket qua st qua

thir Script KTTD

Hinh

2-1: Quy trinh Kiém thi tu dong trong méi quan hé véi Kiém thiz phan mém

Dé kiém thu ty dong thi cong cu I1a thanh phan khong thé thiéu trong tién

trinh nay, viéc kiém thir vién thanh thao céc cong cu kiém thir dam bao cho quy

trinh

kiém tht tu dong duoc hiéu qua.

2.5. Uu diém cua kiém thi twe dong

Tiét kiém tién bac voi thoi gian: Nhan dinh nay dic biét dung néu xét
trong giai doan bao tri cua cac du &n Ién. Mdi tuan chdng ta phai thyuc
hién regression test tir 1 dén 2 1an vaéi s luong ca kiém tht rat 16n trong
1 dén 2 ngay. Gan nhu khong thé thuc hién cach tha cong, trong khi voi
kiém thur ty dong chdng ta hoan toan cé thé voi nguon nhan luc vo cling
khiém tén.

Chinh xdc hon: Nho @6 6n dinh cao, kiém thir tu dong c6 thé thuc thi cac
ca kiém thtr v&i d6 chinh xac cao hon.

D¢ bao phui cao: Nhu di noi ¢ trén, khi st dung kiém thir ty dong, ching
ta c6 thé thyc thi sé lugng Ién ca kiém thir trong mot thoi gian ngan. Diéu
nay gitp ching ta ting d6 bao phu trong giai doan kiém thir hdi quy (mot
vi du dién hinh).

Hoan thanh cac cong viéc ma con ngwoi khong thé lam dwoc.

D6 tin cdy cao: Nho su 6n dinh vuot troi caa cdng cu kiém tht tu dong
S0 V&i con nguoi, dic biét trong truong hop co quéa nhiéu ca kiém thu
can duoc thyc thi, nén do tin cay cua kiém thir ty dong thuong cao hon

s0 vai kiém thtr tha cong.
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- Kha nang Idp: Hay cling xem xét mot vi du: Trong mot ngay thoi tiét xau
chling ta phai thuc thi mot ca kiém thir vai 50 bo dir liéu dau vao khac
nhau. Néu thuc thi cach thu cong, ngdi tredc man hinh, nhap dir liéu,
click chuét, kiém tra lai, v.v. trong 50 lan c6 I ban s& guc ngd som trén
ban 1am viéc cia minh. Nhung, néu ban thyc thi bang kiém thir tu dong,
chi can nhap dir liéu vao file excel sau d6 cho script chay va ngdi lam
viéc khac cho téi khi nhan duoc bdo cdo. Véi d6 6n dinh cao, ban hoan
toan c6 thé tin teang vao két qua thuc thi cia céng cu kiém thu tu dong.

- Khd ndng tdi sir dung: Vi mot bo kiém tha tu dong, chiing ta co thé sir
dung cho nhiéu phién ban @ng dung khac nhau, day duoc goi la tinh tai

st dung.
2.6. Mt s6 cong cu kiém thir tw dong

«* Selenium

Selenium 1a mot cdng cu kiém tra phan mém duoc sir dung dé kiém tra
hoi quy. Pay 1a mot cong cu kiém tra ma nguon ma cung cap chirc nang phat
lai va thu am dé kiém tra hoi quy. Céac Selenium IDE chi hd tro trinh duyét web

Mozilla Firefox.
s QTP (HP UFT)

QTP duoc str dung rong rai dé kiém thir chire nang va hdi quy, giai quyét
cac ung dung phan mém va moi trudong. Dé don gian hoa viéc tao va bao tri thi

nghiém, n6 sur dung khéi niém kiém tra tir khoa.
+» Rational Function Tester

La 1 cong cu kiém tra tu dong hudng ddi tugng cd kha ning tu dong

kiém tra di liéu, kiém tra giao dién, va kiém thir hdi quy.

s WATIR
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La mot phan mém kiém tra ma ngudn ma dé kiém thir hoi quy. Watir chi

hd trg khdm pha Internet trén cac ctra s6 trong khi Watir webdriver hd tro

Chrome, Firefox, IE, Opera, v.v.

% Appium Studio

S& duogc dé cap dén trong phan thyc nghiém.

2.7. So sanh kiém thar ter déng va kiém tha thai cong

Tiéu chi

Kiém thir tha cong

Kiém thir tw ddng

Thoi
gian

Mat nhiéu thoi gian thuc thi
nhung khong phai kieém thu lap
di 1ap lai.

Mat it thoi gian thyc thi nhung
qua trinh kiém thir 13p tang hon
nhiéu so véi kieém thu thu cong.

Do linh
dong

Linh dong do kiém thu thu
cong nén co thé phat hién va xa
ly nhitng tinh hudng phat trinh
trong qué trinh kiém thir. Va co
thé tim ra 13i méi.

Khong linh dong vi kiém thu
theo script kiém thir hiéu ning
va tai trong nén qua trinh kiém
thir khéng phat hién ra 16i mai.
Chi thich hop véi kiém thtr hoi
quy.

Phu
thudc

Phu thuoc vao trang thai cua
con ngudi nén két qua test co
thé kém chinh xac doi véi du
an 16n co nhiéu ca kiém thir.

Nhét quén, nén két qua kiém thur
la chir]h X,élC va khéng phu thudc
vao yeu to ngoai canh.

Bao tri

Khong can bao tri.

Can bao tri.

Két qua

C6 két qua ngay lap tuc.

Can 1 thoi gian mai c6 két qua.

Uu diém

Kiém thir linh hoat va trong
qua trinh kiém thur s€ tim dc ra
101 mai.

Kiém thtr tu dong thich hop cho
viéc kiém thu lap di lap lai, co
thé tai str dung testScript. Thich
hop gia lap kiém thir hiéu nang,
chiu tai ciing nhu gia lap hé
thdng kiém thir.

Han ché

Néu sir dung kiém thir thi cong
ma kiém thir 1 chirc nang lap di
l3p lai thi s& tén nhiéu thoi gian
va sé khd chinh xac. Nén thay
thé bang kiém thir tu dong dé

Néu sir dung kiem thur ty dong
ma kiém thu it sé rat lang phi
thoi gian va nhan luc. Trong
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dd mat thoi gian giam sét, toi
uu hoa viéc st dung tai nguyén
may tinh d¢ kiém thu.

truong hop nay thi nén thuc hign
kiem thir tha cong.

Bang 2-2: So sanh kiém ther ti dong va kiém ther thei cong
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CHUONG 3:
THY'C NGHIEM SU DUNG APPIUM STUDIO CHO
KIEM THU TU PONG TREN 10S

Chuong cudi nay sé& 1a két qua cua qué trinh thuc nghiém khi st dung
mot phan mém dién hinh cho viéc kiém thir ty dong trén di dong 13 Appium
Studio. Nhung do khong cé tai khoan ciia nha phat trién trén 10S ciling nhu
phién ban mién phi cua phin mém nay bi giéi han kha ning truy cap thiét bi
trén d4m mAy, nén phai dung mot giai phap khac d6 13 st dung mot thanh phan
mo rong Appium Studio ¢6 thé tich hgp vao trong phan mém Eclipse Neon dé

thuc hién phan thuc nghiém nay.
1. Giéi thiéu phan mém Appium Studio
1.1. Cong cu Appium

Appium 1a mot cdng cu ma ngudn mé duoc sir dung dé kiém thir tu dong
(test automation) cé4c native app, mobile web app, va hybrid app trén nén tang
i10S va Android.

Appium dugc phét trién tir nén tang hé thong Selenium (ké thira cac dbi
tugng, cau trdc va cd phap) nén Appium c6 kha nang lam viéc vai nhiéu nén

tang khac nhau, iOS va Android, trén cing mot ma kiém thir (cross-platforms).

Kha ning cross-platforms ciia Appium dén tir viéc sir dung céc thu vién
cuia Appium, thdng qua mot chuong trinh server, chuyén cac cau lénh st dung
trong ma kiém thir thanh cac 1énh UlAutomation (véi iOS) hay UlAutomator

(v6i Android) dé tuong tac voi thiét bi.

Dic biét 1a Appium hd trg “da nén tang” (cross-platform) cho phép ban
s dung API gibng nhau dé viét test cho cac nén tang khéac nhau (iOS va

Android). Diéu nay kha Ia tién loi khi ban muén str dung lai cac bo ca kiém thu
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ctia minh. Bén canh d6, Appium hd tro viét test cho rat nhiéu ngén ngit, tir Java

cho dén Ruby, Python, JavaScript, v.v.
Cac thanh phan cua Appium

- Chuong trinh mdy chu Appium — Appium Server: 1a mét chwong trinh tao
lap mot may chu Java, dung dé chuyén céac Iénh trong ma kiém thir thanh
cac lénh c6 thé twong tac voi thiét bi: UlAutomation véi iOS hay
UlAutomator véi Android.

- Héthong thur vién Appium: Ciing nhu Selenium, Appium cé mot hé thong
thu vién dung dé nhan dién va tuong tac véi cac dbi tuong Ul trén ung
dung di dong. Hé thng thu vién Appium duoc cung cap cho nhiéu ngon
ngit 1ap trinh khac nhau nhu C#, Java, Python, v.v. dé ky su kiém thir tu
dong cé thé chon ngdn ngit 1ap trinh quen thudc cho viéc tu dong hoa
kiém thur.

1.2. Phan mém Appium Studio

Appium Studio 13 mét IDE duoc thiét ké cho viéc phat trién va thyc thi
kiém thir tw dong trén di dong bang céach sir dung Appium/Selenium WebDriver
API [10].

Phan mém nay loai bo phan 16n sy phu thudc ciing nhic va cac diéu kién
tién quyét caa Appium chang han nhu yéu cau phét trién caa iOS trén cac may
MAC OSX hoac khéng c6 kha nang chay cac thir nghiém song song trén cac
thiét bi i0OS thuc / md phong. Giao dién ciia Appium Studio cung cap mot bo
cong cu dé don gian hoa qua trinh kiém thu.

Nhitng wu diém ciia Appium Studio:

- €06 thé chay kiém thir trén hé diéu hanh Windows.
- Pon gian hoé viéc thiét 1ap moi truong (khong can Xcode).
- Khéng bi giéi han dé kiém tra tng dung cia minh.

- Pay nhanh va don gian hoa qua trinh kiém thu.
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Mot so nhwoc diem:

- Do tuy bién khong cao.

- C6 phién ban mién phi nhung khong duoc hd tro truy cap trén dam may.

2. Appium Studio tich hgp trong Eclipse

Appium Studio danh cho Eclipse la mot giai phap danh cho céc nha phat
trién Java muédn ty dong kiém thir ¢tng dung trén thiét bi di dong trén ca 2 nén
tang Android va iOS.

Appium Studio 1a mot thanh phan mé rong dé tu dong hoa qua trinh kiém
thir va c6 thé tich hop vao JUnit, TestNG.

CA&c wu diém cua Appium Studio danh cho Eclipse:

- Két ndi thiét bi dam may va phan chiéu thiét bi: hd tro truy cap tir xa vao
thiét bi.

- Quan ly ung dung: D& dang quan ly cac tng dung di dong cua ban.

- €6 thé xac dinh ddi teong dé dang va cung cap ché do offline (phat trién
cac bai kiém tra di dong ma khdng internet hay thiét bi).

- Khéng can kiém thir vién phai hiéu dugc ma ngudn cta chuong trinh.

- Kiém thir mét e dugce da nén tdng va nhiu ca ki€ém thur.
Mot s6 nhwoc diém:

- Khéng hd tro kiém tht trén thiét bi that.

- Do tré cua cac thiét bi ddm may s& kéo dai thoi gian kiém thir.

- Déi lac hoi khé khin dé xac dinh ddi twong voi nhitng chwong trinh
khong 10 rang.

- Bi gi6i han kha niing truy cap trén ddm may v6i ban mién phi.

- Khéng thé kiém thi duoc chinh xac hiéu niang caa phan mém.

- Khéng thé kiém tha kha nang gian doan khi c6 cudc goi, tin nhan dén.
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3. Thuc nghiém véi Appium Studio tich hop trong Eclipse

Phan thuc nghiém nay sé& kiém tra c4c chirc ning cua mot chuong trinh

may tinh don gian chay trén hé diéu hanh 10S.
3.1. Cai dat Appium Studio

Bwoc 1: Truy cap dia chi:

http://www.eclipse.org/downloads/download.php?file=/technology/epp/download

s/release/neon/3/eclipse-jee-neon-3-win32-x86 64.zip dé download va cai dit.

Bwéc 2: Tién hanh download va cai dat phan mém Eclipse Neon

Buwéc 3: Khoi dong phan mém Eclipse Neon

Buwéc 4: Truy cap Help/Eclipse Marketplace va tim kiém tir khoa “Appium
Studio”

@ Eclipse Marketplace 32 =5

|http:_r’fmarke'lpla(e.ecl\psanrg_r’sear(h«'s\te«'App\um%ZDStud\D V| B

Search results

Appium Studio for Eclipse

@ Appium Studio

'''''''' Easily develop, automate, analyze and debug your tests on
physical devices and browsers End-to-end web & mobile test
automation from Eclipse Perform test development,
automation project d...

Testing, General Purpose Tools, Tools, Mebile and Device

Aptana Studio 3

Aptana Studio 3 Core holds the core set of plugins used to
build the Aptana Studio 3 IDE/RCP. Currently it relies on

Hinh 3-1: Két qua tim kiém Appium Studio
Bwéc 5: Chon két qua tra vé va lay duong dan URL dé cai dat Appium Studio

(@ Eclipse Marketplace 3 = O

=] < | http:/fmarketplace.eclipse.org/content/appium-studio-eclipse v‘ B

ARKETPLACE / TOOLS (1509) / APPIUM STUDIO FOR ECLIPSE

1Studio for Eclipse Update ste url

Add this URL to your Eclipse Installation to reach
this solution's update site.

@ Appium Studio
For Bl Oxygen (4.7)
Neon (4.6)

|2m5[hux‘\gQJ.[Ioudfront.netfe(l|pse—p|ug\m"\ 1.5.6

Screenshots Metrics Errors Ext)

Hinh 3-2: Ldy URL dé cai dat Appium Studio
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Buwéc 6: Truy cap Help/Install New Software sau d6 dan URL vira ldy duoc

vao cira s6 Install va tién hanh cai dat.

& Install O X
Available Software
Check the items that you wish to install. ji

Work with: | http://d242m53chuxd g9j.cloudfront.net/eclipse-plugin/11.4.23 v| Add...

Find more software by working with the "Available Software Sites” preferences,
type filter text

MName Version
[J 00 See Test

Select All Deselect All
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

[ Show enly software applicable te target envirenment
Contact all update sites during install to find required software

I’?) < Back Mext = Finish Cancel

Hinh 3-3: Dan URL vao cira S6 Install dé tién hanh cai dat
Sau khi cai dat, Eclipse s& yéu cau khai dong lai > Tién hanh khoi dong lai.

3.2. Két néi véi thiét bi trén Cloud

Bwéc 1: Truy cap https:/seetest.io/ roi tién hanh dang ky tai khoan va dang
nhap

o _
v & M5 & iPad 4
G
Avas Av,
#50 &1001
Phor Xsaomi Tablet i
OPEN. ] OPEN

& iPad mini 4 m & iPad mini 2 m
Hinh 3-4: Giao di¢n trang Cloud cua SeeTest

Buwéc 2: Nhan vao tén & gdc phai rdi chon “Get Access Key” sau d6 sao chép lai
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An access key can be used instead of username/password when authenticating a Grid Client
in a code environment.

Your current kay i

——

Vour access kay will expire on - Sat, Feb 26, 2028 935 PM

Hinh 3-5: Copy lai Access Key
Buéc 3: Mo Eclipse chon Cloud/Cloud Connect. O thanh URL nhap

https://cloud.seetest.io va thanh Access Key la Access Key vira copy ¢ budc 2.

{@] Cloud Login X

Cloud Login
(D Connection Successful!

URL [ httpsi//cloud.sestestio |
AccessKey | mI0ZXNOIn0.GAQzl-dDX3BPoTds-0z3ZnZP 50ZidF7FDz0wq_P1EMI |
Test Get Access Key |

@ [ ok || concel

Hinh 3-6: Kiém tra két nai dén may chu Cloud
Budéc 4: Bé nhin thay cac thiét bi trén Cloud, ta phai mo thém ctra s6 “Mobile”
bang cach chon Window/Perspective/Open perspective/Other va chon Mobile

roi nhan OK.

& viodcspace - Mobile - Eclipse - =] X
File Edit Source Refactor Navigste Search Project Cloud Run Window Help
iN-EGi®e-Diei4-0-%-i®o # id-5 " [auekaccen] || 2 | w2 @
12 Package Explorer &1 - =0 0o eo. oW O =0

B&|e - - v

An outline is not available.

@ Cloud Devices 11 £ " Java eclarat =g
£ Applicatio... 11 Reposito p

B tCRl& e

g

Name Version Model Manufacturer

= e 1665 @) 7 LG-HE50 LGE
m e IPhone 7 nas Phone?  Apple
M &  iPhonedPlus 123 iPhone 2+ Apple
T & Phone6 @) 1o iPhone & Apple
®m e iPhone X nm2 PhoneX  Apple
T @  SemsungGalanyNote3 70 SM-N9200 samsung
B @  SemsungNote3 50 SM-N900S somsung
M &  iPhone 102 iPhone 52 e

T @  HICHTC10 60: HIC10

= 6 LGG5 (1) 60, LG-HE60 LGE

m & Samsung Galaxy 56 Edge .. 70 SM-G928C samsung
m e L6G56) 511 LG-H960 LGE

Hinh 3-7: Cé4c thiét bi Cloud dwoc hién thi trong Eclipse
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Budc 5: Chon 1 thiét bi dé két ndi

8] Workspace - Mobile - Eclipse - X
File Edit Navigate Search Project Cloud Run Window Help
(mif &2 HO-BiaiH-0"Q-i®S V-

[% Package Bxplorer 57 =0

* gogmchD» =

@ Cloud Devices 52 |[*] Problems @ Javadoc [G, Declaration

Name Version Model Manufacturer
H e 1665 () 70 L6-HgsD LGE

B & IPhone 7 125 iPhone 7 Apple

B & iPhone 3 Plus 125 iPhone 3+ Apple

H & iPhone 6 (3} 1o iPhone 6 Apple

" & iPhone X 112 iPhone X Apple

B * Samsung Galaxy Note 5 7.0 SM-NG200 samsung c

[ ] Samsung Note 3 50 SM-NB05. samsung -

" & iPhone 5¢ 1021 iPhone 55 Apple n '

B * HTCHTC 10 604 HTC 10 HTC | -

=) 1665 (1) 601 LG-H6D LGE

B @ Samsung Galaxy 56 Edge ... 7.0 SM-G928C samsung 01:58:48
B & 1665 (3) 511 16-H960 LGE v | IPhone7 I

Hinh 3-8: Man hinh thiét bj dwoc hién thi sau khi két noi

3.3. Xdy dung bé ca kiém thiz cho mét ieng dung cin kiém thi

O day ta sé& tién hanh kiém thtr cho mot chuong trinh may tinh don gian

va dung kiém thir hop den dé kiém tra cac chiic nang cia phan mém.

Hinh 3-9: Giao dién chwong trinh may tinh can kiém thir

Y&u ciu cia phan mém:

e (o day du c4c chiic nang +, -, *, /.
e Tinh toan duoc véi sb ty nhién va sé thap phan.
e Tinh toan duoc véi s6 am va sé duong.

e Hién két qua ERROR véi nhitng 13i toan hoc.

BUi Tran Linh — Lép CT1801 — Nganh Coéng nghé thdng tin

63



D6 an tét nghiép Kiém thi phan mém trén thiét bi di déng

Ap dung phuong phap phan ving tuong duong dé xay dung ca kiém thur:

1. Xdc dinh cac lop twong duong:

Véi yéu cau 2, 3 ta co

- Phan ving 1, 2: S6 ty nhién am, duong.
- Phan ving 3, 4: S6 thap phan am, duong.
- Phan viing 5: S6 0.

Véi yéu cau 4, ap dung phuong phap kiém thir bién véi bién 1a s c6 12
chit s6 ta ¢ thém 3 truong hop véi s6 ¢6 11, 12 va 13 chit s6.

Vi yéu cau 5, ta da co cac phép toan vai phan viing 5 (s6 0).

2. Xay dung cac ca kiém that:

O day ta s& chi kiém thir voi truong hop nhitng phép toan vai 2 s6 va tam
bo qua phép tinh vai %.

Ta s& c6 s6 ca kiém thir 1a:

(5* 4)/2 * 3* 4 = 120 (ca)

Véi (5 * 4)/2 1a s6 ghép cap cac phan ving, 3 1a s6 ca kiém thir véi mdi
cap (chua tinh phép toan va hoan vi trong phép toan, vi du cap 1 va 2 sé co cac
ca kiém thr véi 11, 12 va 22) va 4 1a s luong phép toan (+, -, *, /).

Néu kiém thir bang tay, sé& rat kho khian dé kiém thir duoc tat ca cac

truong hop néu trén. O day, ta s& c6 mot bo cac ca kiém thir tiéu biéu nhu sau:

ID Testcase Description Test Data | Expected result

1 Kiém thtr phép cong sé nguyén | -1 + 3.26 2.26

am véi s6 thap phan duong.

2 Kiém ther phép trir s6 nguyén | 9 —(-0.85) | 9.85

duong véi s6 thap phan am.
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3 Kiém thtr phép nhan sé nguyén | (-8)*(-5.17) | 41.36

am va s6 thap phan am

4 Kiém thtr phép chia sb thap phan | 4.65 / 2 2.325

duong cho s nguyén duong

5 Kiém tht phép chia cho 0 5/0 ERROR

Hinh 3-10: B¢ ca kiém thir cho izng dung may tinh
Tuy nhién ta s& khéng kiém thir bang tay ma st dung phan mém dé kiém
thir ty dong. Phan mém nay tu sinh dix liéu dau vao theo yéu cau, sau d6 sé thuc
hién tu dong, cudi clng 12 so sanh va dua ra két qua. Van kiém thi véi cac phép

toan “+, -, *, /” voi 2 s6 hang bat ky.
3.4. Tgo duw &n kiém thi
3.4.1. Cai dat ung dung

Buwéc 1: Chon File/New/Java Project va dat tén cho du an rdi chon Finish.

Bwéc 2: Chudt phai vao Project vira tao chon Configure/Mobile Nature. Tiép

tuc nhan Finish.

package com.experitest.auto;
import java.net.URL;

import org.testng.annotations.AfterMethod;
import org.testng.annotations.BeforeMethod;
import org.testng.annotations.Optional;
import org.testng.annotations.Parameters;
import org.testng.annotations.Test;

import io.appium.java_client.ios.IOSDriver;

import io.appium.java_client.ios.IOSElement;

import io.appium.java_client.remote.IOSMobileCapabilityType;
import io.appium.java_client.remote.MobileCapabilityType;

public class IOSDemoTest extends BaseTest {
protected IOSDriver<IOSElement> driver = null;

@BeforeMethod
@Parameters("deviceQuery")
public void setUp(@Optional("@os="ios
Exception {
init(deviceQuery);
// Init application / device capabilities

) String deviceQuery) throws
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//dc.setCapability(MobileCapabilityType.APP,

"cloud:com.experitest.ExperiBank");
//dc.setCapability(I0OSMobileCapabilityType.BUNDLE ID,

"com.experitest.ExperiBank");
dc.setCapability("testName", "IOSDemoTest");

driver = new IOSDriver<>(new
URL(getProperty("url"”,cloudProperties) + "/wd/hub"), dc);

}

@Test
public void test() {
// Enter the test code

}

@AfterMethod

public void tearDown() {
driver.quit();

}

Hinh 3-11: Poan code /10STest duoc sinh tu dong trong Project
Buwéc 3: Truy cap Help/Eclipse Marketplace va tim kiém tir khoa “TestNG” roi

tién hanh cai dat

8] Eclipse Marketplace m} ®
Eclipse Marketplace
Select solutions to install. Press Install Now to proceed with installation.
Press the "more info” link to learn more about a solution.
Search Recent Popular Favorites Installed ', Eclipse Newsletter: Boot Build E| * | *
Find: | TestNG| <4 /7| All Markets | | All Categories v| | 6o
TestNG for Eclipse
This plug-in lets you run your TestNG tests from Eclipse. You can run
A :uites, groups of individual methods. Errors are reported in 2 separate tab
==——— thatlets you.. moreinfo
- by Cédric Beust che 2.0
testng junit testing unit ion functional selenium
327 Installs: 612K (15,058 last month) Install
Marketplaces
= 4
& v 3
@ < Bach nstall Now > Finish Cancel

Hinh 3-12: Két qud tim kiém “TestNG”
Pay 1a mot framework ma ngudén mé tu dong; trong d6 NG ciia TestNG
c6 nghia 1a Next Generation - Thé hé tiép theo. TestNG twong ty nhu JUnit

nhung manh hon Junit, nhung né van dugc lay cam hing tir JUnit.
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Uu diém chinh cia TestNG Ia:
e Cho phép tao ra c4c ban bao cao HTML cua tién trinh thyc thi.
e CO céc chu thich gidp viéc kiém thir dé dang hon.
e Céc trudong hop kiém thir ¢d thé duge nhdm lai va duge uu tién d& dang hon.
e CO thé kiém thu song song.
e Tao racac ban ghi.

e C6 thé tham sb hoa dit liéu.

Sau khi cai dit, Eclipse s& yéu cau khai dong lai = Tién hanh khoi dong lai.

Khi chay Project, ta s& chay bang plug-in TestNG nay.
Bwéc 4: Cai dat ang dung can kiém thur 1én thiét bi. O day s& cai dat 1 Gng
dung may tinh don gian.

Pau tién ta can upload ung dung 1én cloud trudc bang cach chon upload
trong cira so6 Applications goc trai bén dudi cua Eclipse. Sau khi ung dung da
duoc upload, ta tién hanh cai dat bang nat Install ciing trong ctra $6 d6. Poi 1

lic s& c6 thong bao cai dat thanh cong & ctra s6 console.

8] Workspace - Mobile - Appium Test/src/com/ experitest/auto/I0SDemaTest java - Eclipse - X
File Edit Source Refactor Mavigate Search Project Cloud Run Window Help
i = [SRE: - CREL A H-0-G-ZOF-iH-FH oD

iz}
L=
=)

[# Package Bxplorer 52 =a 1] I0SDemoTestjava 12 = 8 [] Devi. % T =]
E < E4 1 package com.experitest.auto;
(=] 2
v ‘J?p‘“m.rﬂt i 3® import java.net.URL;[] n
~ [ com.experitest.auto 16 public class I0SDemoTest extends BaseTest { L.
I 17 105Driver<I0SElement> driver = null;
) AndroidDemoTestjava 7 O
(4] BaseTestjava
]
22 QD
=] build.gradle 23 / o
| cloud.properties 24 / ®
X testngaml o ®
28 *
30 @Test
31 public void test() {
52 Enter the test code
4
<
15 Applications 5% = B & Cloud Devices I#]] Problems @ Javadoc [g} Declaration &) Console 52 |5k BE \ ~” g~= 0O
Mt C§ & Mbi
n Starting installation of CalculatorPRO
CalculatorPRO 3 Successfully installed CalculatorPRO (name: com.CalculatorPro.InternetRocks) (bundle: com.Cal
(CalculatorPRO
Version: |2
[instrument + X
3 a3 W .
-~ 01:58:07
iPhone 6 51

Hinh 3-13: Két qud sau khi cai dat ving dung Basic Calculator
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3.4.2. Viét kich ban kiém thi

Buéc 1: Chuyén qua tab I0OSDemoTest.java dé tién hanh tao kich ban kiém thu
cho 10S. Pau tién s& 1a 2 dong 1énh cai dit tng dung, dé chudt vao viing bén phai

canh tén tng dung ta vira cai sau d6 kéo va tha vao phan code setUp().

{8 Workspace - Mobile - AppiumTest/src/com/experitest/auto/[0SDemoTestjava - Eclipse - x
File Edit Source Refactor MNavigate Search Project

H-HRiei# - iaif-0-Q- BB AP -FT D B 2@
[# Package Explorer 52 =0 17] *I0SDemaTestjava 52 = O [lDei.® d =g

public void setUp(

onal("@os="ios"") String deviceQuery) throws Exception { A
v [2 AppiumTest

init(deviceQue 405 AR

-
=
v B
~ [ com.experitest.auto “
1] AndroidDemoTestjave a
(4] BaseTest,java ’
[3] 10sDemeTestjava 28 ]
B\, SeeTest+Appium o 5]
i JRE System Library [JavaSE-1.2] - S
vild. gradle 32 @ »
| cloud properties 33 c void test() { (6]
4 testnganl e // Enter the test code ®
35 ¥ *
@ftertiethod
public void tearDown() {
driver.quit();
¥
oy .
< >
pplications 3 |1 Repasitory =0 Bonsole X BB MmBE-¥-=0
Mt C§ & Mobi
A Starting installation of CalculatorPRO
CalculatorPRO Successfully installed CalculatorPRO (name: com.CalculatorPro.InternetRocks) (bundle: com.Ca®
CalculatorPRO
Version: |2
[ Instrument + X
333 8
=5 01:56:30

v« > iPhone 6 52

Hinh 3-14: Code cai dat 1ing dung diwroc thém vao phan setUp
Bwéc 2: Thém dong 1énh “dc.setCapability("dontGoHomeOnQuit", true);” dé
sau khi thuc hién test, tng dung s& khong tu dong thoat ra ngoai (cé thé bé qua
budc nay).

8] Workspace - Mobile - AppiumTestfsrc/com/experitest/auto/I0SDemoTest java - Eclipse - X
File Edit Source Refactor Navigate Search Project Cloud Run Window Help
o~ B @i VEM e k-0 RS A F oD [Quick Access] | @5 | 5[
[ Package Bxplorer 57 = B  [) AndroidDemoTestj [3) 108DemoTest 5 =B =B
B S| i public void setUp(@0ptiona ~
« & hopioret init (device .
I/ Init b
v B st ! PP
v & com.experitest.auto E.3
17] AndroidDemoTestjava o
[J] BaseTestjava ;
[J] 10SDemoTest java e e ©
BA SecTestsAppium dc.setCapability("dontGoHomeOnQuit”, true);| 3
=i JRE System Library [Ja dc.setCapability Name", "I0SDemoTest™); S
=) build.gradle driver = new I10SI <> (new URL(getProperty("url”,cloudProperties) + "/wd/hul B
=) cloud.properties } 6]
| testngeml s grest ®
36 public void test() {
37 /] Enter the test code *
38
39 }
public void tearDown() {
driver.quit(); v
< >
i1 Applications 53 = [ul Blconsole 3 Bk BIE | M E-~= 0
Mt C @ & Mobi
~ Starting installation of CalculatorPRO
e [ Successfully installed CalculaterPRO (name: com.CalculatorPre.InternetRocks) (bundle: com.Cal
CalculatorPRO
Version: |2
[Dinstrument + X
B2 . -
- 01:55:42
v o< > iPhone 6 &
Writable SmartInsert | 29152

Hinh 3-15: Thém cau Iénh dé chirong trinh khéng tir dong thodt khi theec hién
kiém thu
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Buwéc 3: Chon biéu tugng trén ciing cua thanh menu phan cira s6 hién thi man
hinh di dong dé mé cira s6 Dump UL, man hinh nay hién thi day da cac d6i
twong Ul dé thuan tién cho viéc kiém thir.

] Workspace - Mobile - AppiumTest/src/com/experitest/auto/I0SDemoTestjava - Eclipse
File Edit Source Refactor Navigate Search Project Cloud Run Window Help

Imi] = DiwE-iP VE e -0 RSB F oD 220
12 Package Explorer 53 = 5 [ AndroidDemaTest 52 = B8 [ Devi. 2 g =g
B S| public void setUp :
~ [ AppiumTest i "
v i src fy
v i com.experitestauto c.setCapal ~
7] AndroidDemoTestjava de. setCapabil "cl O
1] BaseTestjava de. setCapability(I0sMobileCapabilityType. BUNDLE_ID, "com.Calculstorfro. Interns
U
7) 10SDemoTest; <
) 10DemoTestjava de. setCapability("dontGoHomeOnQuit”, true);|
B, SeeTest=Appium a8
= JRE System Library [JavaSE-1.8] de. setCapability("testhane”, "IoSDemoTest"); S
=) build.gradie driver = new I0SDriverc>(new URL(getProperty(*url”,cloudProperties) + "/wd/hul &
S| cloud.properties } 0]
X testngxml
estngam et ®
public void test() {
/ Enter the test cod *
}
‘u
v
<
i Applications 52 =0 Bcomole ¥ BBEE | E-H-=18
Mt C§ & Mo
~ Starting installation of CalculatorPRO
CalculatorPRO [3 Success fully installed CalculatorPRO (name: com.CalculatorPro.InternetRocks) (bundle: com.Cal
(CalculstorPRO
Version: |2
[ Instrument + X
3B 38 -
- 01:55:14
v o< > iPhone6 &
Writzble Smartlnsert | 20:52

Hinh 3-16: Chon biéu urong Dump Ul & cita sé Devices
Sau do, ta luu lai man hinh d6 véi tén tuy chon, ¢ day 1a “mainscreen.dump”.

8] Workspace - Mobile - Appium Test/pages/mainscreen.dump - Eclipse

- x
File Edit Navigate Search Project Cloud Run Window Help
lmi] = D G- -0 QBB B 20
# Package Explorer 57 = B [J] AndroidDemoTest. 3] 10SDemoTest 8§ mainscreen.dump 33 =8 abu. T =8
v [ AppiumTest Key Val
v B src
v [ com.experitestauto
1] AndroidDemoTestjava
[J] BaseTestjava
[3) 105DemoTestjava
B SeeTest+Appi
=\ JRE System Library [JavSE-1.]
= pages
° buildgradle
) cloud.properties
¥ testngxml
< >
type filter text
""" Repository 2 Bconsole ¥ BEEER | MBE~-m-=8
[ r el v Mo
Project: AppiumTest Starting installation of CalculatorPRO
ISt P Success fully installed CalculatorPRO (name: com.CalculatorPro.InternetRocks) (bundle: com.Cal
type fiter tod.
Page Eleme. By ldentification
< > < >

Hinh 3-17: Man hinh dwoc luu voi tén “mainscreen.dump”
Bwéc 4: Tién hanh luu lai timg ddi tuong trén man hinh.
Chon timg d6i twong > Chon mét hoic nhiéu dong Key (mau d6) ¢ cua
s6 Dump Properties (truong hop khong c6 dong nao mau d6 thi chon mot vai

dong co thé phan biét vai nhitng d6i twong khac) = Chon “Add to Repository”
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& goc trén bén phai > Nhap tén cua dbi twong can luu (khong duoc ding ky tu

dic bigt).

=
File Edit Mavigate Search Project Cloud Run Window Help
B G-aif~-0-Q%-i®@s i~

[# Package Explorer 52

i L ER R NS

=g 83 mainscreendump 5
| R | I TR I
[

v [ AppiumTest

Project: AppiumTest
type filter text

Page Eleme.. By Identification

Name Version Model Manufacturer
= # LG V10 EARl LG-H260 LGE
I3 iPhone 65 1.0 iPhane s Apple
3 iPhone 6 122 iPhone 6 Apple
[0 § iPhene 8 (3) 102 iPhone & Apple
E & iPad Air 1.0 iPad Air Apple
I3 iPad Mini 4 9.3.4 iPad mini 4 Apple

& Du.. IT

Value

type filter text

XCUIElementTypeButton

7

~ [ XCUIElementTypeOther s

() XCUIElemen
(O XCUIElement
(O XCUlElement
(O XCUIElemen
() XCUIElemen
(O XCUIElement
(O XCUlElement
(O XCUIElemen
O XCUlElemen
(O XCUIElement
(O XCUIElement
(O XCUlElement

tTypeButton
tTypeButton
itTypeButton
tTypeButton
tTypeButton
tTypeButton
itTypeButton
itTypeButton
itTypeButton
tTypeButton
tTypeButton
itTypeButton v

Hinh 3-18: Luu lai doi twong nit AC ciia man hinh may tinh

Buwéc 5: Viét code dé sinh di lidu kiém thir tu dong

Tién hanh viét ma sinh sé ngau nhién trong pham vi -999 = 999 (3 chir

s6). Pau tién 1a doan ma sinh s thap phan ngau nhién.

public float floatclick()

{
int n;
float a = 0, k = 100;
Random rnd = new Random();

//Nhap phan nguyen

for (int i=@; i<3; i++)

{
n = rnd.nextInt(10);
String str = "mainscreen.'

+ Integer.toString(n);

driver.findElement(in.Repo.obj(str)).click();

a=a+ (n*Kk);
k = k/10,
}

driver.findElement(in.Repo.obj("mainscreen.point™)).click();

//Nhap phan thap phan

k = (float)l/10;

for (int i=0; i<3; i++)

{
n = rnd.nextInt(10);
String str = "mainscreen.'

+ Integer.toString(n);

driver.findElement(in.Repo.obj(str)).click();

a=a+ (n*k);
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k = k/10;
}

//Random so am duong (@ la am, 1 la duong)
n = rnd.nextInt(2);

//Kiem tra so am duong

if (n == 0)

{
driver.findElement(in.Repo.obj("mainscreen.negative")).click();
return -a;

}

else return a;
I—}Ifinh 3-19: Poan ma sinh sé thdp phan ngdu nhién tir -999 dén 999
Véi truong hop sinh sé nguyén ngau nhién ciing twong tu nhung don
gian hon:

public float intclick()
{
int n;
int a = 0, k = 100;
Random rnd = new Random();

//Nhap so nguyen

for (int i=0; i<3; i++)

{
n = rnd.nextInt(10);
String str = "mainscreen." + Integer.toString(n);
driver.findElement(in.Repo.obj(str)).click();
a=a+ (n*Kk);
k = k/10;

}

//Random so am duong
n = rnd.nextInt(2);

//Kiem tra so am duong
if (n == 0)
{

driver.findElement(in.Repo.obj("mainscreen.negative")).click();
return -a;

}

else return a;

}

Hinh 3-20: Pogn ma sinh sé nguyén ngdu nhién tir -999 dén 999

Cubi cung 13 doan ma chay kiém thu tu dong. Vi dé sinh dir liéu kiém
thtr tu dong nén khdng thé bao phu dugc hét moi treong hop, sé luong bo di
licu dau vao cang nhiéu thi d6 bao phu cang 16n, cac truong hop 16i cang dé

phat sinh. Phan nay s& vi du trudng hop sinh ngau nhién 20 bo dit liéu dau vao.

BUi Tran Linh — Lép CT1801 — Nganh Coéng nghé thdng tin 71



D6 an tét nghiép Kiém thi phan mém trén thiét bi di déng

public void test() {

// Enter the test code
//Khai bao 2 so hang
Float a, b;

Random rnd = new Random();

Integer m, n;

Float rs, kqg;

DecimalFormat dfl = new DecimalFormat();

//Khai bao cac phep toan
String math[] = {"plus","minus”,"multiply","divide"};

//Sinh 20 bo du lieu kiem thu ngau nhien

for (int i=0; i<20; i++)

{
driver.findElement(in.Repo.obj("mainscreen.AC")).click();
//Random so thu nhat (@ la so nguyen, 1 la so thap phan)
n = rnd.nextInt(2);
if (n==0) a = intclick();
else a = floatclick();

//Random phep toan

rnd = new Random();

m = rnd.nextInt(4);

String mth = "mainscreen." + math[m];
driver.findElement(in.Repo.obj(mth)).click();

//Random so thu hai (@ la so nguyen, 1 la so thap phan)
rnd = new Random();

n = rnd.nextInt(2);

if (n==0) b = intclick();

else b = floatclick();

//Ket qua
driver.findElement(in.Repo.obj("mainscreen.equal™)).click();

//Lay ket qua hien thi tren man hinh
String result =

driver.findElement(in.Repo.obj("mainscreen.result")).getText();

String k = ;
char res[] = result.toCharArray();
int 1 = result.length();
for (int j=0; j<1; j++)
if (res[j] !'= ',') k = k + res[]j];

//kiem tra phep chia cho ©
if ((m!'=3) && (b!=0))
{
kg = Float.parseFloat(k);

//Tinh toan ket qua thuc de so sanh
if (m==0) rs = a + b;

else if (m==1) rs
else if (m==2) rs
else rs = a / b;

b;
b

a -
a * b;

I

//So sanh ket qua test, Pass hay Fail

if (dfl.format(rs).equals(dfl.format(kq)))
System.out.print("PASS ");

else System.out.print("FAIL ");
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}

Hinh 3-21: Doan ma sinh dz lidu kiém thi: ti déng

else

//So sanh ket qua test, Pass hay Fail

if (k.equals("ERROR"))
System.out.print("PASS ");
else System.out.print("FAIL ");

}

//in ra phep tinh va ket qua
System.out.print(dfl.format(a));

if (m==0) System.out.print(" + ");

else if (m==1) System.out.print(" - ");
else if (m==2) System.out.print(" * ");
else System.out.print(" / ");
System.out.print(dfl.format(b));
System.out.print(" = ");
System.out.print(result);

3.4.3. Khdi chay kiém thi ti déng

Chon file java can chay rdi nhan chudt phai & Run As = TestNG Test.

Phan nay s& kiém thu tu dong trén thiét bi 1a Iphone 6 va hé diéu hanh 11.2.2

{8 Workspace - Mobile - £
File Edit Source Refa
Mg B
[ Packege Explorer i3
« [ AppiumTest

v B sic

E
v 5 com.experi

[) BaseTes =

[J] 10sDem

[4] 105Dem 3§

[J] 105Den

[4] 10SDem

[3) 10SDem

[J] 105Den

[J] 10SDem

1) 10SDem

J] 10SDerr 21
B, SeeTest+Appiu iy
=L IRF Sustem | ik

Project: AppiumTest

type filter text
Page Element By
v 234

C xpath

New >
[
Open B f
Open With » ‘b ¥ il T MR M
Open Type Hierarchy FA
Show In Al+Shift+ W »

tm.out.print(a);
|==8) System.owt.print(" + ");

Copy Gt e eyetem ot print(+ - ")

Copy Qualified Name if (m==2) System.owt.print(” * "):

Paste Crl+V SyStEm.aLllt.print(" Sy
im.out.print(b);

bamm Delete  im.out.print(” = ");

Im.out.print (result);

Remove from Context Ctrl+Alt+Shift+ Down

Build Path » |sanh ket qua test, Pass hay Fail

B )
Source Alt+Shift+S > | stom. out.println(” PASS");
Refactor Alt+Shift+T » |[System.out.println(™ FAIL");
Import..
Export..

fearDown() {

References > Leos

Declarations

Refresh
Assign Working Sets...

Run As 5" W8 1Runon Server Al Shift-X R | o
Debug As s W 2 TestNG Test Alt+Shift+X, N =
Profile As >

Run Cenfigurations...

Hinh 3-22: Khéi chay kiém the: ti déng

Trong qué trinh chay test, ngoai xem trén thiét bi dang két ndi, ta ¢ thé

xem qud trinh nay trén web https://cloud.seetest.io/
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a Bio mat | hitpsy/doud seetestio/ndexht —— - m —i
Grid View ® -9 ® voesem 2 uon
&) O &

(c SeeTest Cloud

Q =
B Devices
=l Dear Linh, your current project (tranlinhpro.hp@gmail.com) allows you to run 100 con(ORENSEETESEREPORTER

S
<> Automation T \C‘Ueft§
e (Raports 10SDemoTest Grid Node # 2

Status e
Running P~

afew seconds ago

& tranlinhpro. hp@gmail. com
tranlinhpro.np@gmail.com
& iPhone 6

Apple @ Network

T VIEW DEVICE  CANCEL
=22 Applications

Hinh 3-23: Qua trinh chay kiém th: trén web
Két qua chay kiém thir tw dong dong s& duoc hién thi trén ctra s6 console

cua Eclipse.

& Cloud Devices !®/ Problems @ Javadoc E{ Declaration | &) Console &2 = 0

X% BEREErE--

<terminated= |05DemoTest [TestNG] C:\Program Files\Java'jrel.8.0_161\bin\javaw.exe (30 Mar 2018, 15:32:13)

~
FAIL 859 + -461.373 = -1,328.373
PASS 778.8@3 + 384.1 = 1,162.9@3
FAIL 933 - -493.171 = -439.829
PASS 938 + 981.754 = 1,839.754
PASS -021 / -519.854 = 1.774381856
PASS -112 * 21.371 = -2,393.552
PASS 667.897 - 845.316 = -177.419
FAIL 532 + -61.831 = -593.831
PASS -77.96 * 551 = -42,955.96
FAIL 733 - -93 = -G48
PASS 192,237 - 816 = -623.763
PASS -558.689 / -5 = 118.1218
PASS -558.686 / 723.788 = -B8.77178124
FAIL 637.733 - -168 = -469.733
FAIL 499.567 - -189 = -318.667
FAIL 519 + -19 = -538
FAIL 479 + -348 = -1,319
PASS -63.836 / 759.443 = -9.033002938
PASS 97.22 - 444.524 = -347.684
FAIL -269.663 + -211 = 488.663
PASSED: test
w

nafanlt test

Hinh 3-24: Két qud sinh ca kiém that ti déng
Co thé thay kha nhiéu bo dix liéu kiém tha bi FAIL. Tat ca déu bi clng
mét 16i 1a khi s6 hang thi hai 1a s6 &m. Ta sé& phai viét Bug Report cho truong

hop 16i nay & phan sau.
3.5. Bao céo
3.5.1. Xem bao céo

SeeTest Cloud tu dong sinh cac bao céo cho tung ca kiém thir, gitp cho
viéc béo cao caa kiém thir vién tro 1én dé dang. C6 rat nhiéu thong tin dugc
hién thi nhu: thiét bi chay test, phién ban hé diéu hanh, thoi gian chay test, v.v.
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Reports

™ Q
o Passed Failed I Mobile Web = 3 Selected = 4 Selected + day - Manual Grid + S

1] O O o o o o

Hinh 3-25: Toan bé bdo cdo dwoc sinh ti déng trong phan Reports

Chon mét bao céo dé xem chi tiét. Ting buéc thuc hién s& dugc chup lai
rat chi tiét gidp cho kiém thtr vién theo ddi duoc toan bd qua trinh kiém thu va
dé dang nhan ra céc 16i phat sinh tién loi cho viéc 1am céac bao céo sau nay.

10SDemaTest [10) -

Click [(//*[@knownSuperClass="UlButton’ and @id="3' and @class="UIAButton' and @enabled="false')[1]]

Q0000 000O0CO0CQO0OO0ODDODODN

No SIM = n:34 ™ e 1:34 T

461.373(-1,320.373

859 + 461.373 « -(859 + 461.373)«

3
®
2

Hinh 3-27: Ca kiém thit dau tién khéng duwa ra két qua chinh xéc
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3.5.2. Téng hop béo céo

Téng hop két qua kiém thir lai, ta duoc:

ID Test Data Expected Result | Actual Result | Result | Note
1 |859+-461373 | 397.627 1,320373 ZX
2 | 778803 +3841 |1,162.903 1,162.903 PASS
3 |933--493171 | 1426171 439.829 ZX
4 |938+901.754 | 1839.754 1,839.754 PASS
5 |-921/-519.054 | 1774381856 1774381856 | PASS
6 |-112%21371 | -2,393.552 2,393.552 PASS
7 | 667.897 - 845.316 | -177.419 177.419 PASS
8 [532+-61.031 | 470.969 -593.031 FAIL | DHton
9 |-77.96* 551 -42,955.96 42,955.96 PASS
10 | 733 --93 640 640 X
11|192.237-816 | -623.763 623.763 PASS
12| -550.609/-5 | 110.1218 110.1218 PASS
13 | -558.606/723788 | -0.77178124 077178124 | PASS
14| 637.733--168 | 805.733 -469.733 ZX
15 | 499.667--189 | 688.667 310,667 Y
16 | 519 + -19 500 538 Y
17 | 479 + -840 361 1319 FAIL | BHton
18 | -63.036/759.443 | -0.083002938 | -0.083002938 | PASS
10 | 97.22- 444,824 | -347.604 -347.604 PASS
20 | -269.663 + 211 | -480.663 480,663 X
Hinh 3-28: Téng hop két qua kiém thi
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3.5.3. Viét Bug report

BUG REPORTS

Project: CalculatorPro
Reported by: Tran Linh, Bui

= Bug Name: The (+/-) button is not working correctly
Bug ID: Cal0001
Date: 30-Mar-2018
Assigned to: Impala Studios
Status: New
Summary/Description:
The (+/-) button is not working correctly with the second number in a
calculation.
= Environments (OS/Browser): Iphone 6 — 10S 11.2.2
= Step to reproduce:
1. Input the first number.
2. Select the operation minus (-), plus (+), etc.
3. Input the second number.
4. Press the (+/-) and the bug will appear. My expected result is “859 + (-
461.373)” but I have “— (859 + 461.373)".
= Actual results: The TextBox display the result “-1,320.373”.
= Expected results: The TextBox display the result “397.627”.
= Severity: Major (S2)
Priority: High (P1)
= Attachment:
http://reporter.seetest.io/attachments//tranlinhpro.hp@gmail.com/2018-03-

30/testdata25153457875700771341743167891553697309/index.html

e 1n:34 3.4 NoSM T 1:34 3 - s

461.373 -1,320.373

859 + 461.373« -(839 + 461.373)«

Hinh 3-29: Bug report I5i cia nit (+/-)
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KET LUAN

Sau mot thai gian tim hiéu va nghién ctru dé tai nay, em da dat dugc mot

s6 két qua sau:

- Tim hiéu duoc vé mot pha rat quan trong va khong thé thiéu trong qua
trinh phat trién phan mém, d6 1a kiém thir. Bac biét di sau hon trong kiém
ther trén thiét bi di dong.

- Tim hiéu duoc cach xay dung ca kiém thu, tao ra duoc Bug report.

- Ung dung thanh c6ng phan mém Appium Studio tich hop trong Eclipse
dé sinh dir liéu dau vao cho kiém thtr tu dong chirc ning cua mot phan

mém trén hé diéu hanh 10S.
Tuy nhién van con tén tai mot s6 van dé va han ché:

- Khéng thé kiém thtr trén thiét bi di dong that do khdng c6 tai khoan Apple
Developer.

- Vi phai kiém tht bang thiét bi trén ddm may nén doi khi do tré 16n dan
dén cac ca kiém thu bi kéo dai va khdng thé kiém tra dugc chinh xéc hiéu
nang cua chuong trinh khi chay.

- Phan mém Appium Studio khdng con hd tro ngudi ding mién phi truy cap
dén dam may nén da phai chuyén sang kiém thtr qua phan mém Eclipse.

- Appium Studio con khd méi va chua c6 nhiéu tai liéu huéng dan vé phan
mém nay.

- Chua kiém tht duoc vé mat giao dién, hiéu ning, sy hao ton pin, kha
nang kha nang két ndi, tinh twong thich, v.v.

- Phan mém may tinh chay trén 10S dé kiém thtr chua cho thay r6 duoc

dic trung cua cac ung dung chay trén nén tang nay.

Em rat mong nhan duoc su gop y cua cac Thay, CO va cac ban dé cd
thém kinh nghiém va kién thirc dé tiép tuc nghién ciru va hoan thién noi dung

nghién ctu trong dé tai nay.
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