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TOM TAT— Kiém thit héi qui ciia cac ing dung di déng la mét logi thiz nghiém nham kiém tra xem cdc hanh déng nhw cdi tién,
cac ban va 16i hodc thay déi cdu hinh da khéng mang lai héi qui méi, hogc 16i, trong cd chite ning va phi chire ning ciia mét hé
thang ing dung di dong. Trong qua trinh cdi tién ing dung di dong cua cac nha phat trién, cac 61 méi sé phat sinh trong mien chirc
ndng va phi chire ning cia hé thong. Kiém thir héi qui duoc sir dung dé dam bao rang chdt lwong cia img dung di dong van duwoc
dam bao sau khi c6 bat ky thay doi trong méi truong phan mém. Tuy nhién, kiém thir hoi qui diroc cho 1a tén kém thoi gian va chi
phi nhung khéng dwoc phép bé qua hoat dong kiém thir ndy. Do dé, van dé lwa chon cac bg kiém tha (test suite), lwa chon ca kiém
thr (test-cases), xdc dinh mite do wu tién lwa chon ca kiém thi va ti dong hoa ky thudt lwa chen ca kiém thiz duroc xem |4 céc gidi
phap nang cao hidu qud cua kiém thir héi qui. Trong nghién citu nay, ching t6i dé xudat mgt ky thugt két hop la chon ca kiém thiz,
xdc dinh Mike dé wu tién va toi thiéu héa sé lirong ca kiém thiz bao phu diroc ma nguon sira déi Ciia chiong trinh, Ky thudt xac ldp
wu tién va giam thiéu ca kiém thir duwpc d@é xudt trong nghién cizu ndy ciing véi qui trinh thuc hién kiém thiz héi qui cho ing dung di
ddng trong méi trwong phét trién linh hoat mang lai hiéu qua cao cho hoar dgng kiém thi hoi qui vé mat chi phi va thoi gian.

Tir khda— Kiém thi héi qui, bao phi ma nguon, t6i wu bg kiém thir, iing dung di déng.
I. GIOI THIEU

Kiém thtr phan mém 12 mot hoat dong kiém tra duoc tién hanh dé cung cap cho cac bén lién quan thong tin vé
chét luong cua san phém hodc dich vu duoc kiém thu. Kiém thir cung cép cho doanh nghi€p mdt quan diém, mot cach
nhin doc 1ap vé phan mém dé tir d6 co thé danh gia va thau hiéu dugc nhitng rui ro trong qua trinh trién khai phan
mém. Trong ky thuat kiém thu khong chi gidi han ¢ viéc thyc hién mot chuong trinh hoac g dung véi muc dich di
tim cac 16i phan mém (bao gdm céc 15i va cac thiéu s6t) ma con 1a mot qué trinh phé chudn va xac minh mot chwong
trinh may tinh/tmg dung/san phdm nhiam: (1) dap tng dugc moi yéu cau dic ta khi thiét ké va phat trién phan mém; (2)
thuc hién cong viéc dang nhu ky vong; (3) c6 thé trién khai dwoc véi nhitng dic tinh twong tu; (4) dap Gng dugce moi
nhu cau cta cac bén lién quan. Tuy thudc vao timg phuong phap, (Waterfall process, V-model) thi cac hoat dong kiém
thtr duoc tién hanh sau khi cac yéu cau duge xac dinh va viéc 1ap trinh dugc hoan tat nhung trong modi truong phat trién
linh hoat (Agile) thi viéc kiém thir duoc tién hanh lién tuc trong sudt qua trinh xdy dung phan mém. Nhu vay, moi mot
phuong phép kiém thir bi chi phéi theo mot quy trinh phat trién phan mém nhéat dinh. Kiém thir khong thé xac dinh
hoan toan duge tat ca cac 18i bén trong phém mém [1]. Thay vao do, né so sanh trang thai va hanh vi cua san pham véi
cac nguyén tic hay co ché dé phat hién van dé. Cac nguyén tic nay c6 thé bao gom (nhung khong gi¢i han) [2] cac dac
ta phan mém, hop dong, san pham tuong duong, cac phién ban trude cua cing mot san pham, phu hop véi muyc dich dy
kién nham dap umg su ky vong cua nguoi dung, khach hang, quy dinh cua phdp luat hién hanh va cac tiéu chuan lién
quan khac. Mai san pham phan mém cé mot ddi twong phuc vy riéng. Vi du, dbi twong cia phan mém tro choi dién tir
1a hoan toan khac voi dbi tuong cua phin mém ngan hang. Vi vy, khi mot t6 chirc phat trién hodc dau tu vao mot san
phim phin mém, ho c6 thé danh gi4 lidu cac san phdm phdn mém c6 dugc chip nhan bodi ngudi dung cu01 dbi twong
phuc vy, nguoi mua, hay nhitng ngudi gitr vai tro quan trong khac hay khong. Va viéc kiém thtr phdn mém 1a mot qua
trinh nd lyc dé dua ra nhitng danh gia nay.

Viéc kiém thir cho mot san pham phan mém dugc thuc hién boi nhiéu phuong phap, k¥ thuat va chién lugc khac
nhau. Trong pham vi ciia nghién ctru nay, ching ti chi tap trung vao k¥ thuat kiém thir hoi qui cho ing dung di dong
dugc phat trién theo phuong phap linh hoat (Agile Scrum). Kiém thir hoi qui tap trung vao viéc tim kiém 16i sau khi
xay ra mot thay d6i ma chinh, thay d6i cdu hinh, nén tang, va thiét bi...[3, 4]. Phuong phap phd bién cua kiém thir hoi
qui bao gém viéc chay lai nhiing ca kiém thir truée d6 dé xac dinh 16i ¢b dinh trude day tai sao lai xuit hién. Do sau
ctia kiém thir phu thuc vao cac nguy co va giai doan trong qua trinh phat hanh céc tinh ning bo sung. Chiing c6 thé
dugc hoan tit khi thay d6i thém vao dau hodc cubi ban phat hanh, ciing c¢6 thé co mirc d6 nguy hiém thap khi thyuc hién
kiém thir tich cwc trén mdi tinh ning. Vi du, mot tng dung dang phat trién khi kiém tra cho thiy n6 chay tét cac chirc
ning A, B va C. Khi c¢6 thay d6i mé cua chtce niang C, néu chi kiém tra chirc niang C thi chua du, can phai kiém tra lai
tat ca cac chirc nang khac lién quan dén chirc nang C, boi khi C thay ddi, nd co thé s& lam A va B khong con lam viée
dung ntra. Thuc té cho thay kiém thir hdi qui la mot trong nhing loai kiém thur tén nhiéu thoi gian va cong suc nhét [3].
Déi voi ing dung di dong, su thay db6i cau hinh, da dang v& c4u hinh, da nén tang,... s& 1a nhitng thach thirc cho viéc
phat trién san pham va kiém thir san pham dé phu hop v6i dac tinh thay doi va sy da dang nay [5]. Do do, viée bo qua
khau kiém thir hoi qui 1a khong duge phép vi c6 thé din dén tinh trang phat sinh hogc tai xuat hién nhiing 15i nghiém
trong, mic du chiing ta nghi rang nhing 16i d6 hodc khong co hodc da dugc kiém tra va stra chita xong. Phuong phap
don gian dé kiém thir hoi qui la chay lai tat ca cac ca kiém thu cua phién ban trude. Tuy nhién, viéc thyc thi lai toan b
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céc ca kiém thir 12 rat ton kém. Cac ca kiém thir trudc d6 c6 thé khong chay lai dwoc véi phién ban méi ctia phdn mém
ma khong CO stra doi gi. Mot bo kiém thir chat luong t6t phai dugce duy tri xuyén su6t qua trinh phat trién cac phién ban
clia phan mém. Nhimg thay ddi trong phién ban phan mém mai co thé tac dong toi khudn dang cua dau vao va dau ra,
cac ca kiém thir c6 thé can mot sy thay doi tuong ing dé thuc thi duoc. Ngay ca viéc sua d6i mot cach don gian cua
cdu triic dir liéu, chang han nhu viéc bd sung cac truong hay sy thay dm nho cia cac loai dit lidu ciing ¢6 thé anh
hudng céc ca klem thr trude day khong chay dwoc nita. Hon nita, mot s6 ca kiém thir ¢6 thé bi 15i thoi, khi cac tinh
ning ciia phan mém da thay doi hodc bi loai bo khoi phién ban méi. Cac bo kiém thir chat lugng cao c6 thé duoc duy
tri qua cac phién ban ctia phin mém bang viéc xac dinh va loai bo cac ca kiém thir 16i thoi va bang viéc phat hién, danh
dau thich hop cac ca kiém thir du thira. Ca kiém thir di cing mot dudng di trong chuong trinh la du thira voi tiéu chuan
kiém thir cu trac, nhung ca kiém thir cing mot phan hoach lai 14 du thira v6i kiém thir dya trén 16p twong dwong. Viéc
du thira 1a do nhiéu ngudi cung lam hodc do chuong trinh bi thay d6i gay ra. Cac ca kiém thir du thira khong anh
huong dén tinh ding hodc sai ma chi anh huong dén chi phi kiém thir. Chiing khong phat hién duoc 16i nhung l1am ting
chi phi kiém thir nén céc ca kiém thtr 1i thoi can phai dwoc loai bo [5].

Trong céc phan nghién ctru tiép theo, chiing t6i tap trung trinh bay mot s k¥ thuat kiém thir hoi qui lién quan da
dugc nghién ctru va cong bd & phan II, dé xuit quy trinh thuc hién, ap dung chién lugc thuc hién kiém thir hdi qui hiéu
quéa va k¥ thuat kiém thir hdi qui dya trén cac nghién ctru cho tng dung PC, Web dé thuc hién cho tmg dung di dong
dugc trinh bay & phan III, trong phan ndy chung tdi ciing trinh bay thuat toan t6i wu Iwa chon ca kiém thir hdi qui mirc
don vi dva vao su thay d6i ma ngudn. Két qua thuc nghiém cho 1ap trinh Ung dung di dong bang Java va thao luan
dugc trinh bay & phan IV. Phan V 1a cac két luan, cac han ché va huéng nghién ctru tiép theo.

Il. CAC KY THUAT KIEM THU HOI QUI PA PUQC NGHIEN CcUU

Kiém thir hoi qui duge dinh nghia 14 qué trinh kiém tra lai nhitng phan sira d6i ctia phan mém va dam bao rang
khong c6 16i phat sinh trong mi ngudén chwong trinh di thir nghiém truée d6. Goi P 1a mot chuong trinh hodc mot
md dun, P’ 14 phién ban mai chinh stra ciia P va goi T 1a mot bo kiém thir (test suites) cua P. Kiém thir hoi qui bao gdm
viéc st dung lai T trén P’ va xac dinh xem c6 can thém truong hop kiém thir méi dé kiém thur mot cach ¢ hidu qua ma
ngudn hay chirc ning méi duge thay dbi trong P’ [7, 8, 9]. Céc k¥ thuat kiém thir hdi qui khac nhau bao gdm [6]: (1)
thyc thi lai lai tat ca cac ca kiém thir; (2) lwa chon ca kiém thir dé hoi qui (Regression Test Selection —RTS); (3) xéc lap
uu tién cho ca kiém thir (Test case prioritization-TCP); (4) cach tiép can két hop.

A. Thuec thi lgi tit cd cdc ca kiém thi

Phuong phap thyce thi lai tat ca cac ca kiém thir 1a mot trong nhiitng phuong phap thong thuong dé thir nghiém
hoi qui, trong do6 tat ca cac truong hop kiém thir trong cac bo thir nghiém déu phai dugc chay lai. Vi vy, k¥ thuat nay
1a rat t6n kém dé thuc hién day du vi doi hoi nhiéu thoi gian va ngan sach [16].

B. Chon lia ca kiém thir hoi qui (RTS)

RTS 1a k¥ thuat chon lya mét tép céc ca kiém thir tir bo kiém thir dé thue hién néu nhu chi phi cua viéc chon lya
ca kiém thir nay it hon chi phi kiém thir ma ky thuat RTS cho phép bo qua. RTS chia bo kiém thir thanh: (1) ca kiém
thir c6 thé dung lai dugc (re-usable); (2) ca kiém thir c6 thé kiém thir lai dugc (retestable); (3) cac ca kiém thir khdng
con ding duge (obsolete). Ngodi ra, RTS c6 thé tao ra cac ca kiém thir méi dé kiém thir cho cac ving ma khong duoc
bao phu bi cac truong hop thir nghiém hién c6. K§ thuat RTS duogc sip xép thanh ba loai [7, 8, 9]:

- K§ thuat bao phu: &p dung diéu kién bao phu ma ngudn dé thyuc hién chon lya ca kiém the. Tim kiém céc phan
ctia chuong trinh ¢ thé bao phii dwoc didu kién ma phan chuong trinh d6 da thay ddi dé tim chon lya ca kiém
thi.

- K§ thuat téi thiéu hoa: trong tu nhu ki thuat bao phu, nhung k§ thuat ndy chon lya s ca kiém thir it nhat.

- Ky thuat an toan: ky thuat nay khéng tap trung vao mirc d6 bao phii, nguoc lai s& chon tat ca cac ca kiém thar ma
cho ra két qua la khac nhau véi ciing mot chwong trinh duoc chinh stra d6 va dem so sanh két qua d6 véi phién
ban gbc cua no.

C6 nhiéu ky thuat RTS dugc cac nha nghién ciru dua ra nhu sau:

- Ky thuat thay doi cac ham khong phai la c6t 16i [18]: véi ki thuat nay chi chon lua cac ca kiém thir thuc thi cac
chirc ning tai noi chuong trinh thay d6i hay bi x6a bo do.

- K§ thuat Modification focused Minimization [20]: sir dung cach tiép can caa Fischer’s tim mét tap hop con cua
b6 kiém tra ma né la tdi thiéu bao gdbm tit ca céc chirc ning trong chwong trinh dwoc xac dinh 14 thay dbi.

- Ky thuéat Coverage focused Minimization [20]: st dung ky thuat giam bo kiém thir cua Gupta, Harrold va Soffa
dé tim tap con cua bo kiém thir ma la nho nhéat nhung c6 thé phu hét dwoc tit ca cc chic ning cua chuong
trinh. Phét trién ky thuat nay, nhiéu tac gia da c6 cac nghién ctu lién quan nhu:

e  Sir dung giai thuat Simulating Annealing (SA): Mansour and El-Faikh [6] da dé& xuat cong thirc téi wu hoa

viéc lya chon ca kiém thir hdi qui.

e Reduction Methodology (RED) do Harrold va cong su [12] dé xuat phuong phap giam thiéu sé lugng ca kiém

thir duoc chon.
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e Slicing Algorithms (SLI): do Agrawal va cong su [22] da dé xuat giai thuat chon lua ca kiém thir ma dau ra
cta ching cé thé bi anh hudng boi chuong trinh do.

C. Xdc lgp wu tién cho ca kiém thir (TCP)

K thuat Iya chon ca kiém thir dwa vao thir ty uu tién ciia nd gitp cho viéc phat hién 15i tot hon va nhanh hon
nham tang d tin cdy cho chuong trinh sau khi stra do1 C6 2 loai lya chon ca kiém thir theo thir tu wu tién [7 21]: (1)
Uu tién tong ‘quat 1a phuong phap lya chon va sap xép thir tw ca kiém thir ¢6 anh hudéng mirc trung binh dbi voi cac
phién ban phin mém tiép theo, (2) Specific Priorization s& lién quan den viéc chon phién ban cu thé nao d6 cta chuong
trinh. Theo Rothermel va cong su [21], R. Beena va S. Sarala [7], vin d¢ xac dinh vu tién cuia ca kiém thir dugc phat
biéu nhur sau:

~ Phdt biéu van dé: Cho T la mot bo kiém thir, PT la mot tdp hop céc hoan vi ciia T, f 12 mot ham anh xa tir PT
dén tap s6 thuc. Tim T’ € PT véi (VT”) (T"€PT) (T"£T") [f(T)>f(T")].

Trong d6, PT dai dién cho tap tat ca cac thir tyr wu tién 6 thé ciia T va f1a mot ham cua T duoc ap dung cho bt
ky tht ty nao. C6 18 k¥ thuat vu tién hoa cac ca kiém thir dugc xac dinh & [23], nhu cac k¥ thuat so sanh, cac k¥ thuat
murc dong 1énh va cac k¥ thudt mirc chirc nang. Hién tai, co nhiéu thut toan tim do wu tién ca kiém tht duge phat trién
béi nhiéu nha nghién ctru trong linh vyc nay. Cu thé, c6 thé liét ké céc thuét toan dién hinh:

- Thuat toan tham lam (Greedy): day la thuat todn tim véi chi phi thap, d6 phac tap O(mn) véi m dong lénh va n
ca kiém thir.

- Thuat toan Greedy bo sung [15]: thuat toan nay str dung phan hdi tir su chon lra trude d6. N6 chon céac thanh
phan ¢6 trong s6 16n nhit trong phan ma chwa dwoc chon trude d6. Chi phi cho thuat todn nay 1a O(mn?).

- Thuat toan 2-Optimal [24]: &p dung bai toan ngudi du lich. Chi phi cho viéc tim ca kiém thir wu tién 1a O(mn®).

- Thuat toan leo doi (Hill Climbing) [24]: Chi phi cho thuc hién thuat toan nay khong cao, dé str dung nhung ¢
han ché 1a thuc hién viéc chia O(n2).

- Thuat toén di truyén (GA): day la thuat toan pho bién duoc cac nha nghién cau van dung véi cac cai bién khac
nhau.

D. Cdch tiép cin két hop

K thuat két hop ca RTS va TCP, ¢6 nhiéu nghién ctru thyc hién va dwa ra mot s6 dé xuat két hop ca RTS va
TCP cung voi viéc xay dung cac thuat toan twong ung nhu: (1) giai thuat lwa chon ca kiém thtr duoc dé xuat boi
Aggarwal va cong su [26] thuc hién viéc lya chon va gidm thiéu sb ca kiém thir; (2) ki thuat két hop dugc dé xuét bai
Wong va cac cong su [27] 1a tim két hop ti thiéu nhat, sira d6i va lya chon wu tién dya trén két qua kiém thir lich su;
(3) Yogesh Singh va cong sy dé xuat mot su két hop gitra RTS va TCP dugc nghién ciru chi tiét trong [28].

E. Kiém thir hoi qui di véi irng dung di dpng trong méi trwong phdt trién linh hoat

Khi nhu cau ngudi dung chuyen tir viée su dung PCs sang thiét bi di dong thong minh thi xu huéng phat trién
mg dung cua cac cong ty phan mém cung thay d6i va dau tu sang linh vyc (mg dung di dong. Su thay d6i nay sé mang
dén nhimg thach thire cho hoat dong kiém thir boi sy da dang vé thiét bi, chu ky phat trién cua phan cing va hé diéu
hanh ngin, cac ing dung triéu goi cac dich vu back-end trén may chi thuong xuyén hon [3, 4, 13]. Vi thé, kiém thu
cho g dung di dong trong mdi truong phat trién linh hoat ciing phai diéu chinh cho phu hgp. Cac nghién ciru ctia
Hagai Cibulski va Amiram Yehudai [32] d3 chi ra tim quan trong va thach thirc cua kiém thir hdi qui theo phuong
phép phat trién hudng kiém thir (TDD) d6 1a viéc chon Iya tap con ca kiém thir dé thuc hién hdi qui mirc don vi, su
thay d6i ma Iénh trong cac ham, cac m6 dun khi phat trién. Ky thuat dwoc ap dung 14 phan tich dong va phan tich tinh
dwa trén mi ngudn va b kiém thir cho ma ngudn d6. Meenakshi va Mr. Rajvir Singh [13] cling dua ra mét O ky thuat
RTS va phuong phap thuc hién hdi qui nham nang cao chat lugng ctia phan mém trong moi trudng phat trién linh hoat.
Nghién ctru nay [13] tap trung dua ra cach tiép can, img dung cac ky thuat RTS da dugc nghién ciru dé van dung vao
mdi trudng phét trién linh hoat mot cach higu qua va tap trung vao cac nghién ctru cic k¥ thuat lya chon ca kiém thir
dua trén phan cum, dya trén cac ky vong, dua trén ca s dung va cac ky thuat tinh toan thong minh. Abu Wahid Md,.
Masud Parvez [4] va Anita, Dr. Naresh Chauhan [14] da dé xuit mot mo hinh hi¢u qua cho kiém thir hoi qui tmg dung
di dong trong mdi truong phat trién ng dung linh hoat. Nghién ctru nay dé xuat cach tiép can thuc hién hdi qui cho 6
giai doan trién khai kiém thtr hdi qui cia mot Sprint trong quy trinh Scrum.

I11. PE XUAT PHUONG PHAP VA THUAT TOAN RTS
Dua trén cac nghién cuu da trinh bay ¢ phan II va dic biét 1a ILE, chung t6i nghién ctru va dé xuét quy trinh &p

dung kiém thir hdi qui cho Gng dung di dong va ky thuat Iya chon ca kiém thir hdi qui RTS dua trén thay d6i ma 1énh
ap dung & murc kiém thir don vi va ap dung thir nghiém cho phat trién Gmg dung di dong mobile Android.

A. Quy trinh va phwong phdp trng dung

Trong thuc té s& co mot s6 bién thé vé cac quy trinh phat trién va quy trinh kiém thir (bao gdm kiém thir hi qui)
tuy thudc vao tirng td6 chitc phan mém. Tuy nhién, vé co ban, mdt qui trinh kiém thir hoi qui dugc thuc hién qua cac
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giai doan trong Hinh 1 dugc ap dung cho phat trién tmg dung desktop-PC, web va ung dung di dong (mobile appllca—
tion). Quy trinh kiém thir thong thuong dugce cau tric cho cac mirc don vi, tich hop mirc don vi, kiém thir muc hé thong
va tich hop muc hé théng. Céu tric ndy dugc ap dung cho mé hinh phat trién V-model béi viée phat trién duoc thuc
hién tuan tu tuyén tinh [3]. D6i v6i cac du an phat trién theo phuong phap linh hoat, cac muc kiém thir nay dugc 1ap lai
va chdng 1ap nhiéu 1an. Trong cac phuong phép phat trién linh hoat hién nay bao gdm XP (eXtreme programming),
Scrum, DSDM (Dynamic Systems Development Method), Lean va FDD (Feature Driven Development) thi quy trinh
Scrum dugc vu tién lya chon nhu 1a mét phuong phap, mét khung phat trién du an theo phuong phép linh hoat (agile)
phd bién. Dic biét, _quy trinh nay phu hop v6i cac du an phat trién tmg dung di dong ndi riéng va nhimg tng dung co
tinh thay dbi yéu cdu cao, tinh phtrc tap trong kiém thir [5], doi hoi san phim xudt xudng sém nhung yéu cau vé chat
lwong khong hé giam ma ngay cang cao hon.

Kiém thir h01 quy la mot phan quan trong cua qua trinh kiém soat chit lugng phan mém. Trén thuc té, dbi voi
quy trinh phat trién tmg dung truyén thong, quy trinh kiém thir hdi quy duoc nghién ciru va dé xut tuong (g rd rang.
Tuy nhién, dbi voi phuong phap phat trién linh hoat Scrum thi chua co nhiéu nghién ctru cho viée vén dung quy trinh
kiém thtr hoi quy. Boi vi dbi v6i quy trinh Scrum, phwong phép tiép can phat trlen va kiém thir da thay doi. Vi vy,
viéc nghién ciru va d& xuat quy trinh kiém thtr hdi qui trong quy trinh Scrum 1a can thiét.

L&

thre
L& hi&n
hue ki df
Fi Eha
RE gui

Hinh 1. Quy trinh téng quét cho kiém thir hdi qui

Hinh 2 duéi day 1a dé xuat quy trinh thuc hién kiém thir va kiém thir hoi qui trong ting giai doan nudc rat
(sprint) ciia dy an/san pham; _ung dung phuong phap phat trién TDD (Test Driven Development), hoat dong kiém thir
ngay tir giai doan dau ctia mdi giai doan nudc rat, viée lap lai sau khi tai cau tric (refactorlng) cling dugc xem la hoat
d6ng hdi qui va tich hop lién tuc (CI - continuos integration). Két thac mdi mot giai doan nudc rat s€ thye hién héi qui
toan bo phién ban thir i, tiép tuc thay dm bd sung tinh ning, yéu ciu va md ra sprint tiép theo. Cac yéu ciu (sto-
ries/backlog) s& khong duoc thay d6i mdi khi Sprint d6 dé dugc thyc thi. Tuong tng voi timg cong doan thé hién &
Hinh 2, véi mdi yéu cau (story) dwoc phat trién s& thyuc hién hdi qui khi c6 su thay doi twon g Umg voi tung mirc kiém
thir. Nghia 14 ting cong doan c6 thé co thuc hién hdi qui ngay ¢ cong doan do6 va thyc hién hoi qui cho tit ca cac cong
doan. Cac budc con khi thuc hién kiém thir hoi qui, cu thé:

- Buée 1: Kiém tra lai tinh hop 18/lwa chon/tSi wu hda/ wu tién hoa ca kiém thir. O bude nay, khong phai tat ca
cac ca kiém thu cho P deu thuc thi dugc trén P’(P la phién ban ban dau cta chuong trinh/moé dun, P’ va phién ban
chinh stra, thay do6i ma Iénh cta P), mt so ca kiém thir khong hoat dong dugc, mot so du thira va can thict phai sap xép
lai theo thir tu vu tién.

- Buée 2: Thiét 1ap kiém thir. P> dugc thiét lap dé thyc hién kiém thir & méi trudng thir nghiém hodc moé phong
hoac gia lap.

- Buée 3: Trinh ty kiém thir. Cac ca kiém thir dugc thuc hién theo mot trinh tw xac dinh hodc bt ky cua cac dir
liéu diéu kién dau vao.

- Buée 4: Thuc thi kiém thir
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- Buéc 5: So sanh két qua dau ra, mbi két qua can dugc xac thuc.

- Bu6e 6: Giam thiéu 15, bude xtr 1y, lam gi khi 18i xay ra?.

- Klémthu\l’ﬂl
CAC user story
|
1
I

Kiém thir Kiém thir
stories hii aui
| v
Kiém thirdon v Kiém thirphi chic ndng / Phiénban

nhat hanhi

wac nhan dap Ungcac story

Thém/chinh siva stoies

Hinh 2. Quy trinh kiém thir hdi qui trong phwong phap phat trién Agile Scrum

Phat trién img dung di dong dang doi hoi mot toc do phat trién rat nhanh, chu ky phat hanh da duoc rat ngan va
néu ng dung khong thuong xuyén cai tién, nguoi dung s& bét dAu tim klem giai phap thay thé. Mot diém yéu trong
phat trién va kiém thir phin mém la kiém thir hoi qui. Dé thiét ké, phat trién va trién khai cac tinh ning moi, nhung
diéu quan trong 1a phai dam bao rang nhimng thay d6i méi cho san phim khong pha v& chirc ning hién c6, khong xuat
hién céac 16i méi, hodc xuat hién lai cac 16i dwoc giai quyét trude d6. Sau khi thiét 1ap mot chién luge kiém thi, kiém
thtr hoi qui c6 thé dugc xem la hoat dong tdi wu hoa dé c6 duge gia tri t6t nhat vé cong stre, nd luc thyc hién kiém thur.
Cu thé, rat hiém khi c6 mot yéu cau dé kiém tra moi su két hop cé thé c6 cua cac nén tang, hé diéu hanh va cac thiét bi.
Vi vy, chién lugc 1a dé xac dinh cac khu vuc ¢6 nguy co cao va tap trung vao nhiing diém nay. Nhimng khu vuc nay s&
phat hién ra 90% céac khiém khuyet ctia ing dung. Nhiéu cong cu phat trién va kiém thir tw dong cho rng dung di dong
dé phat hanh va dang phat trién dé hd tro cho viéc kiém thir churc nang, kiém thir giao dién, klem thir hiéu suit va kiém
thar hoi qui. Tuy nhién, mirc do hd trg kiém thir hdi qui cia mdi cong cu la khac nhau, chu yeu 1a thuc hién theo ché do
record-playback, cac cong cu duge gi6i thiéu & Bang 1. Kiém thir hdi qui mirc don vi chua dwoc thuc hién boi sy tén
kém vé thoi gian va chi phi thyc hién.

Bang 1. Mot s6 cong cu kiém thir ty dong hd trg kiém thir hoi qui phd bién [34]

TT | Cong cu Néam phat hanh
1 AgileLoad 2006
2 Android GUITAR 2011
3 Android SDK 2009
4 Appium 2013
5 Cucumber 2008
6 Googletest 2008
7 Load Testing 2003
8 MobileCloud 2006
9 MonkeyTalk 2008
10 | Robolectric 2010
11 Robotium 2010
12 Selenium WebDriver 2012

B. Chién lwgc thuc hién

Viéc van dung quy trinh, trién khai phuong phap kiém thir hoi qui dugc thyc hién theo chién luoc sau:

a) Xac dinh chic chan nhiing gi can thuc hién va nén thuc hién nhw thé nao. Thyc hién hdi qui mdi khi tinh ning méi
dugc thém vao hay thay doi. Moi tinh ndng méi thém vao hay thay doi da dugc thuc hién kiém thu dé dam bao nd
hoat d6ng mét cach dung dan trude khi thyc hién hoi qui

b) Thiét lap tat ca cac yéu ciu va dam bao chic chin ring cac yéu ciu da dwoc quyét dinh véi sy tham gia tir phia

khéch hang ciing nhu cac bén lién quan. Su hop téc chic ché gitra cac bén lién quan sé& gitp cho hoat dong kiém
thir mang lai hiéu qua cao nhit.
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c) Xac dinh diéu kién dau vao cua kiém thir hoi qui bao gdm viéc thiét Iap diéu kién toi thiéu can thiét dé bat dau thur
nghi¢m hoi qui nhu: xac nhan cac khiem khuyet la Iap lai, cac khicm khuyet co du tai li¢u keém theo, ¢ ghi nhan
céac nguon lyc cho kiém thir hoi qui va xac dinh méi lién quan cta cac khiem khuyét.

d) Kiém tra cc dieu kign, tiéu chuin dau vao — du ra twong ng: tat ca cac kiém thir can thiét dugc thong qua vai
viéc dam bao cung diéu kién bao phu ma Iénh, khdng cé 16i nghiém trong, cac rai ro mac cao phai dugc bao phu.

e) Thuc hién theo lich trinh va van dung theo phuong phéap cta Srinivasan Desikan [17] va [33].

Thuc hién khéi tao kiém thir Smoke hogc Sanity:

Mot tap hop céc ca kiém thir hdi qui c6 thé duoe thye Vhiénqkiém thir smoke. Kiém thtr smoke (smoke testing) la
mot nhdm cdc truong hop thir nghiém chimg minh rang h¢ thong 6n dinh va tat ca cac chirc nang chinh dang hoat dong
dudi diéu kién binh thuong. Smoke testing c6 thé dugce thyc thi trude khi quyet dinh tién hanh thém cac thir nghiém
khac nham muyc dich xac dinh rd tai sao phai danh ngudn lyc dé kiém tra néu hé thong 1a khong 6n dinh. Myc dich cta
viée kiém thir smoke 1a dé ching minh sy 6n dinh cua san pham hay hé thong, khong phai gie tim 16i cua hé thong.
Kiém thu Sanity (Sanity testing) dugc thyc hién dé kiém tra cac chirc nang chinh cua san phdm hay hé thong c6 hoat
dong hay khong. Néu Sanity testing khdng thanh ¢dng thi kiém thir hoi qui s€ dung lai dé tiét kiém thoi gian va chi phi
lién quan trong mot thir nghi¢m nghiém ngat hon.

Tiéu chuin chon ca kiém thir héi qui:

Tiéu chuin dé lua chon ca kiém thtr hdi qui da dugc duc Kkét tir dir liéu cong nghiép dua trén ) lugng cac bdo
c4o 18i quan trong. Viéc lya chon céc ca kiém thir dé thuc thi hoi qui 14 mot nghé thuat va khong phai mot cong viéc dé
dang. Viéc Iya chon cin yéu cau vé kién thirc cua cc ban va 13i va su anh huong ciia né dén hé thdng, cac ving 13i
thuong xuyén, vung thay d6i ma 1énh méi nhat, cing dé& dugc phat hién boi nguoi dung, cac tinh ning chinh cua phan
mém va cic yéu cau bit budc tir khach hang. Lya chon céc ca kiém thir dé thyc hién hoi qui phu thude nhiéu vao tim
quan trong ctia cac ban vé 16i hon 14 tim quan trong cua cac khiém khuyét. Mot khiém khuyét nho c6 thé dan dén tac
dung phu 16n va mot ban va 16i cho mot khiém khuyét cuc doan c6 thé khong c6 hodc chi la mdt anh hudng nhd. Vi
vay, cac k¥ su kiém thir cAn xem xét nhiéu goc do dé lua chon céc ca kiém thir cho thyc hién hdi qui.

Xac dinh mike wu tién cho cac ca kiém thir:

Xac dinh thir tu wu tién cac ca kiém thu phu thudc vao cac tac dong nghiép vy, chlrc nang quan trong va thuong
xuyén dugc s dung. Lua chon céc ca kiém thir dua trén cac mirc wu tién s€ giam dugc s6 bo kiém thur. Cé4c ca kiém
thir ¢6 thé dugce phan thanh ba mirc [17]:

- U'u tién 0: CAc test cases ¢ thé duoc goi la Sanity test case khi kiém tra cac chirc ning co ban va thuc thi dé
chap nhan phién ban san pham cho kiém thir sau nay. Piéu nay ciing dwoc thuc thi khi du &n c6 nhitng thay
d6i 1on. Nhiing truong hop thir nghiém nay s& cung cap mot gia tri 16n cho du an déi vai ca hai phia: nhém
phat trién va khéach hang.

- U'u tién 1: Sur dung cac thiét 1ap co ban va binh thuong, cac truong hop thir nghiém cung céap gia tri cao cho
du an ddi véi ca hai phia: nhém phét trién va khach hang.

- U'u tién 2: Nhimg trudng hop thir nghiém cung cap gia tri du &n vira phai va dwoc thuc hién nhu mot phan
cua chu trinh thir nghiém san pham va chon lya cho hdi qui trén co s& nhu cau.

10%

mUutiénO
m Uutién 1
65% Uu tién 2

N 4

Hinh 3. Ty 1€ cd&c muc uu tién cua Test cases

Phwong phap lya chon cé4c ca kiém thir
Mot khi céc truong hop thir nghiém dugc wu tién c6 thé dugc lya chon dé thyc thi. C6 thé c6 nhiéu cach tiép can
dé thyc hién kiém thtr hoi qui ma can phai duge quyét dinh trén co so tung trudng hop [17]. Vi du:

- Truong hop 1: Néu mac do quan trong va mic o anh hudng cua viéc stra 13i 1 thap, khi d6 chi can chon mot
mot vai truong hop thir nghiém tir Test Case DataBase va thuc hién ching 1a du. Cac ca kiem thir nay co the

thudc bat ky wu tién 0, 1, hoac 2.
- Truong hop 2: Néu mirc do quan trong va mirc do tac dong cua viéc sira I8i 12 trung binh, khi d6 ching ta can
phai thuc hién tat ca cac truong hgp wu tién 0 va uu tién 1. Néu stra 161 can truong hop thir nghiém bo sung tir
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uu tién 2 cling co6 thé lya chon va thuc hién hdi qui. Lwa chon wu tién 2 trong trueong hop nay la cin nhung
khong bat bugc.

- Truong hop 3: Néu mirc d¢ quan trong va tac dong cua viéc sira 18i 1a cao, khi d6 chung ta can phai thuc hién
tat ca cac vu tién 0, wu tién 1, vu tién 2 can can trong khi chon lua.

po: few
P: fow
92 few
Criticality /
Impact
FO: Uy tign muc 0, mire cao nhat Few tlye chonmolso TC
P1: Uy tigén muc 1 All = TAL ¢4 test case
F2: o tign muc 2 Subsel: chon mt phin

Hinh 4. Mirc d6 quan trong va mirc do uu tién ca kiém thir

Cac phuong phap trén doi hoi phai phén tich tac dong cua cac ban va 15i cho tat ca cac khiém khuyét cua san
pham Diéu nay s& ton kha nhiéu thoi gian. Néu khong c6 du thoi gian va rui ro cua viéc khdng lam phan tich tac dong
1a thap thi cac phuong phap thay thé sau day c6 thé duoc thyc hién:

- Thuc thi lai toan bo céac ca kiém thu: tat ca cac ca kiém thir vu tién 0, 1, va 2 déu dugc thuc thi lai.

- Kiém thtr hdi qui dya trén mic d6 wu tién: dya trén cic wu tién, tat ca cac ca kiém thir vu tién 0, 1, va 2 duoc
thuc hién theo thir tu, dua vao thoi gian cho phép.

- Phuong phap chon ngau nhién: truong hop thir nghiém ngau nhién dugc lya chon va thyc hién.

- Thay di hoi qui: Sy thay d6i ma lénh duoc so sanh véi chu ky cubi cling cua viéc kiém thir va cac trudong hop
duoc lya chon dua trén tic dong cua ching trén cac ma lénh do.

Mot chién luge hdi qui hiéu qua thudng 1a sw két hop cia tat ca cac phuwong phép trén.

D. Xdy dwng thudt toan RTS lwa chon, gidm thiéu va wu tién héa ca kiém thiv hoi qui

Thuat toan RTS (Regression Test Selection) dya trén mic d6 bao phu ma 1énh [7, 8, 11, 26, 29, 30] bﬁng viéc
xem xét thuc thi cac ca kiém thtr bao pht cac dong 1€nh dugc sua doi trong kiém thu hop tréng mirc don vi. Goi P 1a
mi Iénh trude khi sira ddi cua mot ham hodc phuong thirc, P’ 1a phién ban chinh stra cua P, T 1a tap ca kiém thir cua P,
TP la mét tap bao phi ma 1énh dua trén cac ca kiém thir dé kiém thtr cho P. Khi P dugc chinh sira thanh P’ thi muc tiéu
1a di tim T”; tdp con nao ciia TP ma bao phu tat ca dong 1énh dugc thay dbi trude tién nhat. Néu c6 nhiéu hon 2 cac ca
kiém thir ¢6 cung s6 dong 1énh sira d6i va cac gi tri ciia chiing ciing twong thich khi xem xét cac trudng hop thir ma c6
it s6 dong 1énh hon so v&i ban stra d6i. Thuat toan nay dwoc ap dung trong quy trinh va cac budce thuc hién hdi qui
duoc néu 6 muc I11LA.

RTS based_modified_code_coverage function
Input
P 12 m& ngudn trudce khi sira dbi
P’ 12 ma ngudn dugc stra doi
T tap cac ca kiém thir (TC- test case) da st dung dé kiém thur P
Output
T' tap céc ca kiém thir duoc chon dé thuc thi hoi qui.
Begin
Sinh db thi CFG cho P
Xéc dinh tap duong di ti thiéu phu duoc db thi CFG, mdi duong di Ti 1a mot ca kiém thir cua P
Gantap Tivao T
T=¢
Foreach TCt,
So sanh céc dong lénh duoc stra ddi vai cac dong Iénh dwoc bao phu bai cac ca kiém thir;
Tinh toan sb lugng cac ca kiém thir tuong xtng nhau (match) dugc tim thay va;
Luwu c4c gié tri cta c&c cap twong xung nay.
End for
Foreach TCHt,
Kiém tra s6 lugng cac cap tuong xing cua t véi bat ky TC nao khac
If s6 lugng céc cap tuong xing cua t bang véi bat ky TC nao khac Then
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So s&nh tiing gia tri cua c&c cap twong xtng (matched values)
If céc gia tri nay la bang twong tng, Then
Kiém tra TC nao c6 s6 dong Iénh pha nho nhat.
Luu lai TC d6 va loai bo TC kia
If s6 dong Iénh bao pha 14 nhu nhau Then
Luwu bat ky TC nao trong cip tuong xang nay.
End if
End if
End if
If néu s lugng cac cap tuong xung cua t bang 0 Then Loai bé TC d6 End if
End for
Sap xép tap TC da dwoc giam cua T theo thir tw giam dan va danh s6 1, 2, 3 ... cho dén kich thudc cua danh séch.
Gan gia tri cia TC dau tién vao mang A va T’ = {1* TC}
Foreach TCHt,
So s&nh TC t vgi mang A
If t c6 mot vai gia tri khac Then
Piy vao mang A gié tri khac do cua t.
Ghi lai cAc gié tri twong xng ma t ¢ vai cac phan tir ciia mang T’ mot cach doc lap
Gantvaomang T'
Else
Loai bé t.
T=T"-t
End if
End for
ForeachTCtinT'
So sanh t c4c ca kiém thu con lai
If tat ca cac phan tir cia t duoc tim thay trong ca kiém thir khdc Then
Loai bé t.
T=T'-t
End if
End for
Output: T".// Sé lirong tai thiéu bé test case dé thuc hién kiém thi hoi qui cho ma nguéon da duroc chinh sira.
End.

IV. KET QUA THU NGHIEM VA THAO LUAN

Thuat toan va cac budc tién hanh kiém thir hoi qui & muc 11T duogc trién khai thuc nghiém cho phat trién cac tng
dung di dong Android, méi trudng phét trién Eclipse Android Development Tool véi plug-in “Source Code Visualizer”
do Dr. Garbage phét trién [35] dé hd trg budc sinh biéu dd ciu tric didu khién CFG cho chuong trinh hodc modun P,
ngdn ngit phét trién va thir nghiém l1a Java. Mot plugin dugc phét trién dé phuc vu cho viéc sinh CFG, tap ca kiém thir
T, va tim T’ nhu trinh bay trong thuat todn RTS trinh bay trong muc 111.D. Két qua trién khai dwoc minh hoa boi
chuong trinh tim max ctia 3 s6 nguyén cho trudc & Hinh 5 va d6 thi CFG cua ma lénh thé hién & Hinh 6a), ndt dong
Iénh dugc chinh sira & Hinh 6b).

public class ContrclFlow
1) public :.f'atlu void main(Stringl]l args) f{
// tim max :
2)
3)
£)
5)
6)
7
8) out.printin(a+"\t™tb+"\t"+c +"\t"+f max );
)

Hinh 5. M4 Iénh caa chuong trinh tim max cta ba sé nguyén

Téap cac ca kiém thir co ban phu dugc ma 1é€nh cta chuong trinh T, gém: {T1=1,2,3,4,5,6,7,8,9,11; T2=
1,2,3,4,6,7,8,9,11; T3=1,2,3,4,6, 8,9, 11}, trong d6 ndt 1 12 START va 11 1a EXIT. Céc nbt dong 1énh dugc
stra d6i M = {4,6} (nét 4 va 6 trong Hinh 6a). Két qua thuc thi cua thuit toan trén, tim duge T” = {}, didu nay c6 nghia
T =T, thyc hién klem thir hoi qui cho toan bd cac ca kiém thir c6 trong T. D& thay rang, nét 4 va 6 chira dong 1énh
diéu kién if, do d6 néu thay d6i mi & day s¢ anh huong dén céac khéi 1énh cua nd. Néu ndt co _dong Iénh dugc stra dbi M
= {5,7} (n6t 5 va 7 trong Hinh 6b). Két qua thyc thi thudt toan trén s& cho ra T’ = T1. Piéu ndy c6 nghia 1a chi can
ding T1 dé thuc hién kiém thir hdi qui va c6 thé két luan chuwong trinh dam bao dugc tinh dung dén nhu khi thyc hién
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v6i bo T cho P’. Céc ndt nay khong ddng nhit voi thir ty dong 1énh trong chwong trinh; viéc thay d6i mé 1énh khong

lam thay d6i CFG cta chuong trinh (dam bao tip T ban dau khong thay doi).

« 0} ] G
2 ) (2 )
Int a=15, b=6, c=10 "
v ¥
3 ) 3 ]
¢ v
(a)
L4 ) it(max<a)
. ) o { & 9 l
max =b l y
{ ) | * ( 6 )
DA ¥ (max<c) ( g -,‘" l
-
max =c 7 ! l ,
d 8 ) [ N8 )
! A
(9 ) \ 9
a) l b) :
11 ) ( 22 )

Hinh 6. CFG cuia chuong trinh a) truéc khi thay déi ma ngudn, b) sau khi thay d6i ma ngudn

Qua thyc nghiém vé6i 8 chwong trinh (médun) khac nhau thu dugc két qua nhu Bang 2 dudi day.
Bang 2. Két qua thir nghiém thuat toan RTS véi cac bai toan khac nhau

Chuong trinh P S6 dong TapT TapM Tap T’ Tylé Ghi chi
Iénh toi wu
MaxOf2Integer 10 T={T1,T2,T3} {57} T°={T1} 66.7% Dung If don
{46} T={} 0%
LoopWhile 11 T={T1,T2,T3,T4 } {2,5,8} T°={T3,T4} 50% While If
{2,6,7,8} | T'={T2,T3,T4 | 25% else, break,
} continue
Triangle 30 T={T1,T2,T3,T4,T5} {5,8,14,16 | T’={T3} 80% If-else
,20}
{58,910, | T'={T4}
22}
SquareEquation 38 T={T1-T10} {6,10,15,1 | T’={T2,T5,T7, | 60% If-else
6,21,22,29 | T8}
30}
Gameloop.run() | 28 T={T1-T41} Mbitky | T=" 0% Unlimited
Loop,  Try-
Catch, jump
LoopFor 25 T={T1,T2,T3,T4,T5,T6} {7,9,12,15 | T’={T2} 83.3% If-Else, For
}
Calculator 40 T={T1,7T2,T3,T4,T5T6,T | {538,9,12, T’={T2,T6,T7 | 66.7% Switch-Case,
7,78,T9} 20,21,22} |} If-Else
ExRegression 100 T={T1,T2,T3,T4,T5T6 | {2, 6, 10, | T’={T3, T4, | 55,56%. | If for,
,T7,T8,T9} 15, 20, | T6, T7}
21, 22,
29, 31}

Vi s6 lidu thir nghiém va két qua thé hién ¢ Bang 2, chiing t6i nhan thdy rang viéc sira ddi cac mi 1énh (M) tai
cac dong diéu kién, r& nhanh thi ty 1¢ tdi wu thip hodc T* = T. Hay néi cach khéc, ty 1& t5i uu phu thudc vao tap céc
dong 1énh duoc thay ddi M. Néu viéc thay ddi hay loai bo cac ma 1énh tim thuong, it tic dong dén cau trac CFG hay
khong 1am thay ddi dd thi CFG thi mirc d6 t6i wu lwa chon cac ca kiém thur dé thyc hién hdi qui 1a kha hiéu qua. Déi
v6i ma Iénh chita vong lap vo han luon dung (while (true){..}), duong di ngan (46 thi khong sau nhung rong), sb
truong hop phu cac gia tri didu kién ddu vao ctia bai toan 16n thi hiéu qua cua tdi uu ca kiém thir khong cao va co thé 1a
0% nhu & thir nghiém GamLoop.run(). K§ thuat RTS trong nghién ctru niy sé& gitip b sung cho cac ky thuat RTS, TCP
[7,8,30] di duoc nghién ctru. Khong c6 mot giai phap ky thuat tdt cho tat ca cic truong hop hay moi didu kién ma phu
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thudc rat nhidu vao ting yéu cau diéu kién, rang budc cu thé. Giai phap tt 1a sy két hop hiéu qua cua nhiéu phuwong
phap va ky thuét d€ mang lai loi ich, hi€éu qua cao nhat cho kiém thir hoi qui.

V. KET LUAN

Kiém thir hdi qui 1a hoat dong kiém thir rat quan trong trong bét ky du an phat trién phan mém nao. Kiém thur
hoi qui 1a hoat dong tén kém vé mit thoi gian va chi phi cho dy an nhung khong thé khong thuc hién. Do sy quan trong
va chi phi cta hoat dong kiém thir hoi qui ma cho dén nay c6 rat nhidu nghién ctru lién quan nhim gitp cho cac du an
phan mém, dic biét 1a cic du an phat trién ing dung di dong theo phuong phap linh hoat tiét kiém duoc chi phi va thoi
gian, mang lai hiéu qua cho du an. Viéc két hop phuong phap lya chon ca kiém thir voi phuong phap giam thiéu hoa sd
luong ca kiém thir va thyc hién wu tién hoa ca kiém thir s& mang lai hiéu qua cao cho kiém thir hoi qui. Pong thoi voi
d6 1a chién luge thuc hién, quy trinh thyc hién kiém thir dé nang cao hiéu qua cho kiém thir hoi qui cua du &n phan
mém tng dung di dong trong moi truong phat trién linh hoat.

Thuat toan duoc dé xuat sé cai tién viéc tdi uu lua chon ca kiém thir (t6i thiéu hoa) va vu tién chon ca kiém thir
cho kiém thir hdi qui cua phién ban sira d6i ma ngudn mot chuong trinh ma cho phép thuc thi véi it ca kiém thir hon va
phat hién 16i sém hon ngay & giai doan 1ap trinh (mtc don vi, theo phuong phap TDD). Viéc phat hién 16i s6m hon
trong thur nghiém hoi qui s€ cung cp thong tin phan ho6i sém vé hé thong duoc kiém thir va do d6 hoat dong g 15i co
thé bt ¢iu sém hon, tiét kiém chi phi nhiéu hon.

Han ché ctia nghién ctru nay 1a chua thuc nghiém dwoc mot cach ddy du quy trinh va cac budc giai phap dé xut
dé danh gia hi¢u qua ctia phuong phap. Bén canh do, viéc thuc nghiém va danh gia thuat toan trén cac ham, thu tuc,
modun don 1¢. Pinh huéng phat trién trong thoi gian t6i 1a xay dung thanh cac plugin cho cac IDE phat trién tmg dung
di dong hodc cong cu doc lap dé hd tro ky su phﬁn mém, nhoém du an Scrum thue hién c6 hiéu qua hoat dong kiém thur
hoi qui cho phat trién cac du an phén mém ung dung di dong ¢ murc don vi (unit) va tich hop (CI). Ngoai ra, phuong
phap va thuat toan nay cting co thé mo rong va diéu chinh dé ap dung cho tat ca cac loai ing dung PC, hay ing dung
web va dong thoi két hop trién khai cac ky thuat RTS, TCP cta cc nghién ciru [7,8,30] dé co duoc cong cu hd trg da
dang, mang tinh tong quat va bao phi rong nhim mang lai hiéu qua va nang cao chat luong cho phin mém.
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AN EFFECTIVE REGRESSION TESTING TECHNIQUE FOR MOBILE
APPLICATION DEVELOPMENT

Huynh Quyet Thang, Nguyen Duc Man, Nguyen Thi Bao Trang, Nguyen Thi Anh Dao

ABSTRACT— Regression testing of mobile applications is a kind of test to check whether the action as improvements, patches or
configuration change did not bring a new regression, or errors, in both functional and non-functionality of a mobile application
system. Many mobile applications are widely used in industries like games, banking, retail, tourism, healthcare, health, sports, news,
and so on. Therefore, before releasing a mobile application we need to make sure that it works correctly without errors. During the
time of improvement mobile application (enhancements, patches or configuration changes...) the new errors will arise in functional
and non-functional features of the system. Regression testing is used to ensure that the quality of mobile applications is still
guaranteed after any changes in the software. Therefore, regression testing is part of the testing life cycle and is an important test
types. However, regression testing is costly for the time and effort but is not allowed to ignore. The problems of choosing the test
(test suite), test-cases selection, test case prioritization and how to automatic test-case selection are the solution to improve the
efficiency of regression testing. In this paper, we propose a technique that combines selected test cases, identify priorities and to
minimize the number of test cases that coverage modified source code of a program. The proposed technique is apllied for mobile
applications regression testing in agile process. Experimental results show efficiency for regression testing on cost and time.
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