TAP CHi CONG THUONG

THEM KY HIEU CHO PAC TA YEU CAU
PE DE DANG SINH BQ KIEM THU
VA BAN MAU GIAO DIEN

® VU DIEU HUGNG - BUI QUANG TRUGNG - TRAN THI NHUNG

TOMTAT:

Sinh bd ki€m thir va bin mau giao dién cAn dudc thyuc hién sém va nhanh chéng dé st dung

trong viéc trao ddi, xdc nhin yéu ciu giita nha phat trién va khich hiang. Hoat dong nay ciing
thudng dudc lip di lap lai nhiéu 1an mdi khi c6 sy thay d6i nhé vé yéu cau phan mém. Néu duge
thyc hién thii cong thi vdi s6 ca ki€m thir 16n va su doi héi tao ra cic ban miu nhanh chéng, ton it
chi phi sé rat khé khin cho phia phat trién. Ty dong héa hoat dong sinh bd kiém thit va ban miu

giao dién ngudi ding 12 mot gidi phdp cho tinh huéng nay. Bai bio dé xuat viéc thém vao céc chi
thich (notations) cho dic ta ca sit dung UML, dé tir d6 d& dang sinh bd kiém tht va cdc bin miu
giao dién ngudi dung, gidp ti€t kiém thdi gian, cling nhu ning cao hiéu ning clia cic du 4n cong
nghé thong tin tir khau ban diu d€n khau ngudi st dung cudi.

Tit khéa: sinh ca kiém thtf, sinh bdn miu giao dién, dic tA yéu cau phan mém, ngdn ngit UML.

1. Dit van dé

Trong linh vuc phat trién phAn mém, dic td yéu
cAu (requirement specifications) mo ta hanh vi bén
ngoai cia phadn mém [7]. Ching mo ti cdc yéu ciu
chifc niing - 12 c4c dich vu ma hé thdng cung cip va
mo ti cdc yéu cAu phi chifc ning - 14 cdc rang budc
thi€t k& va céc y&u td khéc, tao nén mot ban mo ta
day di vé cac yéu ciu cho phin mém. Pic td yéu
ciu la ché tdc dau tién clia quy trinh phat trién phin
mém. Moi hoat dong ti€p theo trong quy trinh nhu
thi€t k&, 1ap trinh, ki€m thir va bdo tri déu tham
chi€u d€n dic t3 yéu ciu. C6 nhiéu cich dé mo ta
yéu cAu: ngdn ngit tw nhién, ngdn ngit mo hinh [7]
va ngdn ngif hinh thac [7]. Trong d6, ngdn nglt mo
hinh 14 ngdn ngif dudc sit dung phd bi€n nhat trong
cong nghiép vi tinh tryc quan, d& hi€u, d& mo ta cia
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né ciing nhu vi sy phét trién clia phuong phap phat
trién huéng d6i tugng tir nim 2000 cho dén nay.
Trong phat trién phadn mém huéng ddi tugng,
ddc td yéu cau bao gdm cic biéu d6 ca st dung va
cdc ban dic ti chi ti€t cdc ca st dung (use case
specifications) [6]. Ching 1a nhitng ch€ téc c6 vai
trd quan trong thé hién mong mudn clia ngudi diing
vé hanh vi bén ngoai ctia hé thong. Cu thé, chiing
mo ta tuong tdc giita ngudi ding va hé thong gdm
nhitng sy kién ma ngudi dung dua vao hé thong
(input) va nhitng k&t qui ma hé thong trd vé cho
ngudi dung (output). Nhitng tuong tdc nay dugc mo
td dudi dang cac doan vian ban va dugc tich thanh
cic ludng gdbm modt ludng chinh va mot vai ludng
phu. Nhitng sy kién ma ngudi dung dua vao hé
thong c6 thé 1a nhap dit liéu dang vin ban, bim
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chon mot phuong 4n trong danh sdch céc lya chon
ma hé théng cung cip, thao tic kéo tha, su kién
nhin nit bAm, sy kién nhin vio dudng lién két.
Phan hdi ctia hé thdng c6 thé 12 mdt thong bio dang
vin ban, bang dit li€u cho nguti dung xem hay mot
trang thong tin ma ngudi dung mong dgi.

Ca kiém tht (test cases) 12 mo ta cta dit liéu dau
vao, diéu kién thuc thi, quy trinh thyc nghiém va
k&t qud mong ddi nhim kiém tra tifng chifc ning
clia hé thong phAin mém hoat dong c6 ding hay
khong. Viéc tao cdc ban md ta ca kiém thir thudng
ton rat nhiéu thdi gian va cong stic, ciing nhu dé bd
s6t cac ca kiém thir néu dudc thuc hién thi cong.
Bén miu giao dién ngudi ding (UI prototypes) -
cong cu giao ti€p giita ngudi dung, nha phan tich
yéu cAu, nha thi€t k& - xdc nhan yéu cau ngudi
diing, UI prototypes phai dugc tao ra nhanh, sém dé
c6 thé st dung d€ trao d6i va xdc nhan vé yéu cau &
giai doan nim bt yéu ciu. Bidn miu giao dién
ngudi dung chia cic ddi tugng trén giao dién dé
nhan di liéu (inputs) tir ngudi dung dua vao va chia
cdc d6i tuong ma hién thi k&t qua hé thong xuit ra
cho ngudi diing [7]. Muc dich chung d€ tao ra cic
ban miu la: (i) @€ ddm bio nha thi€t k& va nha lap
trinh hiéu ding yéu cau [1]; (ii) d€ minh hoa cho
khich hang/ngudi dung xdc nhan yéu cau [1]; (iii)
hd trg cho hoat dong ki€m thit. Mot tiéu chi quan
trong trong viéc tao cdc bdn mau la phai ton it thoi
gian va cong stic dé tiét kiém chi phi vi n6 c6 thé
chi dudc st dung dé trao ddi va xdc nhan yéu cau
giita ngudi duing, nha thi€t k€ va nha lap trinh hodc
ciing ¢6 thé trd thanh mot phin clia sidn phadm ban
giao cho khich hang.

Viéc sinh ca ki€m thtt vd ban miu giao dién
phdi Iam di 1am lai nhiéu 14n, t6n nhiéu thdi gian,
cong sifc, chi phi né€u lam bing tay. N&u c6 mot su
thay d8i nhé trong yéu ciu phai xay dung lai bd
ki€m thtr va ban miu giao dién, thuc hién lai hoat
dong kiém thir v6i bo ki€m thir méi. Ty dong héa
buc sinh bo kiém thir va bin mau giao dién 13 thiét
thyc d€ gidm chi phi va tranh sy nham chdn khi
phai thuc hién lip di lip lai buSc nay. PAu vao dé
sinh ca ki€m thit ¢6 thé 12 tai liéu dic ta yéu ciu, tai
lieu thi€t k& hoic tai liéu mo ta chuong trinh. Trong
bai nay, chiing toi st dung tai liéu dic td yéu ciu dé

sinh b ki€m thit va bdn miu giao dién ngudi diing,
bdi vi tai liéu yéu cau thé hién mong mudn cia
ngudi diing vé phdn mém, né 12 cd s& @€ ky két hop
ddng phat trién phan mém, ngoai ra, né dugc xay
dung tir cdc budc sém clia quy trinh phét trién phan
mém. Do d6, chiing ta c¢6 thé sinh bo kiém thir ngay
tif giai doan dau clia quy trinh sau khi c6 tai liéu
yéu cau.

Céc nghién cttu lién quan dén viéc sinh ca ki€ém
thtt va bdn mAu giao dién véi dau vao 1a dic td yéu
cAu tap trung theo mot s& hudng sau day: (i) sinh dir
liéu kiém thit cho cic ca ki€m thir [4]; (i) 4p dung
cdc phuong phap xi 1y ngdn ngit tw nhién dé xit 1y
tlf virng, cAu triic cAu trong dic ta ca st dung, tir do,
sinh tu dong cic ca ki€m thtr [8,9]; (iii) sinh ban
mAu giao dién tir dic t4 ca st dung dugc mo ta theo
form (semi-formal specification) dya trén thu vién
cdc mau sy kién tuong tdc va thu vién cdc miu giao
dién dugc dinh nghia sdn [10]; (iv) sinh bdn miu
giao dién tir m6 hinh hinh thifc cia yéu ciu bao
gdm thé hién hinh thitc clia dic ta ca st dung va mo
hinh mién [13]; (v) sinh ca ki€m thi tir dic t3 ca st
dung dugc viét theo template ctia Cockburn [2] va
tp trung vao tily bi€n cic dudng di d€ x4c dinh cic
ca ki€m thir [12]; va (vi) sinh ban mau giao dién
web tif md hinh yéu ciu bao gdbm bi€u d6 ca st
dung, biéu db hoat dong, biéu dd 16p, biéu dd doi
tugng [2,5,11]. Cac nghién ctfu nay st dung diu
vao khdi dau 1a dic ta hinh thic dé sinh bo kiém
thit hodc dau vao Ia dic td yéu cau duge mo ta bing
ngdn nglt ty nhién hodc ngdn ngl md hinh nhu
UML, 1di dic td ndy dugc chuyén sang dic ta hinh
thic d€ 1am diu vao cho budc sinh bd ki€m thi.
Nhu vay, cdc nghién citu hién tai déu cAn hinh thitc
héa yéu ciu. Céc phuong phdp nay ton chi phi, khé
hi€u, khé dp dung trong mdi trudng phat trién phan
mém cdng nghiép - noi ma da phin cic k§ sukhong
thanh thao ngdn ng hinh thic ma thudng s dung
ngon nglt tv nhién va ngdn nglt mo hinh. Trong bai
bdo nay, chiing tdi dé xuAt phuong phap sinh tu
dong bod ki€m thit, bdn mo ta cac ca ki€m thif va cic
ban miu giao dién ngudi ding tir dic tA yéu ciu
dudc mo ta bing ngdn ngit mo hinh (UML). Phuong
phdp cia ching t6i tAp trung vao dic td bing ngdn
ngit md hinh d€ phii hdp v6i moi trudng cong
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nghiép va bd sung thém céc chi thich (notation) -
mot cdch don gidn, dé hiéu, cho ci ngudi st dung
cudi (end-users) va cic k§y su phat trién phadn mém
ma vin dem lai hiéu qud mong mudn. Cic chd
thich déu c6 kh4 ning mé rong bdi ngudi ding nhd
d6 c6 thé tiry bi€n theo tirng tng dung hoic c4 nhan
ngudi phan tich yéu cau. Chiing toi sit dung tai liéu
yéu cau dugc mo ta bing ngdn ngit md hinh d€ sinh
bo kiém thit va ban miu giao dién, nhitng viéc ma
thuc t€ doi hdi phdi thyc hién ldp di lip lai trong
quy trinh phét trién phin mém.

Phan con lai ctia bai bdo dugc td chic nhu sau.
Muc 2 trinh bay tdng quan vé phuong phap sinh bo
ki€m thir va bdn miu giao dién tir dic ta ca st dung.
Muc 3 va 4 md ta chi ti€t hai bu6c chinh clia quy
trinh 12 budc thém chi thich cho dic ta va budc sinh
cdc k&t qua diura. Muc 5 ching tdi dua ra mot sd y
kién tho luan va két ludn.

2. Quy trinh sinh b kiém thif va cac ban miu
giao dién

Chiing toi s& gidng gidi cdch ti€p cAn clia chiing
t6i dé sinh bo kiém thir va cdc bin miu giao dién
ngudi diing qua md ta mdt vi du don gidn. PAu vao
12 cac bdn dic t4 ca st dung - ché tic cla giai doan
dic td yéu cau. Pau ra 1a bd kiém thi, gdm céc ca
kiém thr di kém cdc ban mé ta ca kiém thi, va cic
bdn miu giao dién ngudi dung. Gia st ching ta c6
dic ta cho ca st dung Pang nhép (Login) cia mot
hé thong ban hang nhu dugc md ti trong Bang 1.
Chiing ta can sinh bin miu giao dién ngudi dung
(dugc minh hoa trong Hinh 1) tir dic td nay dé st
dung cho viéc giao ti€p giita nha phan tich yéu ciu,
ngudi ding va nha thi€t k€ ddm bdo cho cdc bén
lién quan hi€u ding va xdc nhan yéu cau. Chiing ta

cling sinh tit cd cdc ca kiém thr dién hinh tuong
ing v&i tit ca cac kich ban hanh vi dién hinh tir dic
ta ca st dung; sau do, chiing ta sinh cdc ban mo ta
cho cic ca kiém thir tuong ¢ng (dudc minh hoa
trong Hinh 2), gitp ti€t kiém thdi gian, cong siic va
ddm bao chat lugng clia cic ca kiém thi¥ vi chiing
khdp v6i yéu cau dude md t3.

Trong Bang 1, ngudi ding dua vao hé thong dir
liéu dang vin bdn gdm c6 tén ngudi dung va mat
khau. Pdng thdi, ngudi diing nhan mot niit bAm dé
yéu cau hé thong thuc hién ding nhap. Hé thong
phén hdi bing mot thong bio dang vin ban cho
ngudi ding bi€t két qua ding nhap.

Trong dic ta ca sit dung nhu ching ta thdy &
Hinh 1 ¢6 3 ludng sy kién vao ra giifa tdc nhan va
hé thong, mdi ludng dai dién cho mdt kich ban
hanh vi dién hinh. Tap hop tit ca cic ludng su kién
dugc md ta trong dic ta ca st dung sé 12 ngudn dé
sinh ra tit ca cdc ca ki€ém thit di€n hinh va cdc ban
mo ta cic ca ki€m thit nay. Sau day, chiing toi goi
chung céc tap hop cic ca kiém thir va tap hdp cic
ban mé ta cic ca kiém tht 1a bd ca ki€m thit cho
ngin gon.

C4c sy kién ma tdc nhan dua vao hé théng dudc
mo ta trong mdi ludng 14 inputs ma ngudi ding dua
vao hé thong dudi cac dang khic nhau nhu 1a text
input, selection input, button click input, file input.
Ciing vay, phan hodi clia hé thdng cho tdc nhin
chinh 12 outputs ma hé thong hién thi cho ngudi
dung thdy dudi ciac dang nhu text output, alert
box,... Cdc inputs, outputs nay la cdc Gng ci vién
phit hgp dé nhin ra cdc phin tif trén giao dién
ngudi diing - ndi d€ ngudi diing dua dit liéu vao va
ndi dé hé thdng xuit k&t qua trd vé cho ngudi diing.

Bdng 1. Bdac td ca st dung Login (ddu vao cta quy trinh)

Ludng chinh:

1. Ngudi dung nhap vao tén ngudi ding va mat khau
2. Ngugi dung yéu ciu hé thdng dang nhap véi tén ngudi dung va mat khau
3. [If valid password then] H& thdng hién thy trang théng bao cho ngudi dung biét da dang nhap thanh cong

Ludng phu 1: R
ORGP | 40 sai mat khau

3. [Ifinvalid password then] Hé théng hién thi trang théng bao cho ngudi duiing biét d& dang nhap thét bai

Luéng phu 2: ,
HONGPIUE 1 4 chua nhap mat khdu

3”. [If empty password then] H& théng hién thy trang théng bao cho ngudi dung biét da dang nhap that bai
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Hinh 1: BGn mdu giao dién cho ca st dung
Login (dau ra cta quy trinh)

C @ File | D/file-project/output/123.html

user-name { ,

password | |

Quy trinh thuc hién sinh bo ki€m thir va cdc ban
mAu giao dién ngudi ding tir cdc ban dic ta ca st
dung gébm cic bu6e: (1) Thém chi thich cho dic ta
ca str dung; (2) Sinh dd thi ludng; (3) Sinh céc ca
ki€m thr va sinh ban mod ti cdc ca ki€ém thi; (4)
Sinh bdn miu giao dién ngudi ding. (Hinh 2)

Pé tao nhin cho dit liéu vao va dit liéu ra xuit
hién trén giao di€n ngudi dung cling nhu nhan cho
dit liéu vao can nhap trong bin mo td ki€m thir
(nhu dugc minh hoa trong Hinh 1, Hinh 2), chiing
ta cAn bd sung chi thich 1a tén cta dif liéu, nhu
trong Bang 4.

Nha phan tich yéu cAu va ngudi ding sé thong
nhit dit tén cho dif liéu vao va ra, do d6 nhin tuong
ing xudt hién trong bidn mo ta ki€m thir va nhian
xudt hién trén giao dién ngudi dung 1a thy vao
mong mudn clia ngudi ding, thudng 1a ngdn gon va
khép véi tén ctia dit liéu, ngdn ngit 1a tiy theo yéu
cAu tif ngudi dung.

K&t qua sau khi thém cdc chd thich cin thiét
cho dic ta ca st dung Login dugc minh hoa trong
Hinh 3.

Hinh 2: M6 14 céc ca kiém thi (ddu ra cua quy trinh)

k19 v i fe
A B e D E F G H
STT | input element input label | input data ‘ d output element d output label d output state
0 1 text input user-name text output pw valid
1 text input password
2 button onclick input login
3 2 text input user-name text output pw invalid
4 text input password
5 button onclick input login
6 3 text input user-name text output pw empty
7 text input password
8 button onclick input login
Sheet1 @ HER —

3. Thém chii thich cho diic ta yéu ciu

Thong tin chinh trén bdn miu giao dién la cic
loai dit liéu ma tdc nhan dwa vao va cac loai dit li€u
ma hé thong xut cho tic nhan. P& sinh ty dong cac
ban mAu giao dién, cong cu can nhin ra cic loai dit
liéu vao va ra nay tir ban dic td ca st dung tuong
ing v&i cac sy kién ma tdc nhan dua vao va cdc két
qud ma hé thdng xuit ra cho tdc nhan. Nhu dugc
nhic dén & trén, cdc ludng chinh va ludng phu clia
ca str dung déu dudc mo ta bing vin bdn (ngdn ngit
tu nhién). D& cdng cu co th€ nhian ra mdi loai dit
liéu vao va ra nay, chiing ta cAn bd sung cic chi
thich cho mdi loai dif liéu dugc mo ta trong dic ta
ca stt dung. Bang 2 duéi day liét ké mdi loai dit liéu
dau vao va chii thich tuong tng cho ching.

bé phan biét ludng sy kién chinh va ludng su
kién phu, chiing ta b8 sung chi thich tai mdi diém
r& nhdnh ctia ludng, nhu trong Bing 3.

Pic ta ca st dung sau khi dugc thém cac chd
thich nhu trén ciing rat c6 ich cho viéc trao ddi dé
xdc nhan yéu cu giita bén phét trién va khich
hang trudc khi st dung chiing nhu 14 ngudn tin ciy
d€ sinh bo ki€m thir va bAn miu giao dién.

4. Sinh b9 kiém thi va ciac ban miu giao dién

D& sinh bd ki€m thit tir dic tA yéu cau, chiing toi
phét trién mot cong cu thuc hién ty dong cac bude
(2) - sinh d thi ludng, (3) - sinh bd kiém thit va (4) -
sinh cdc giao dién ngudi dung. Cong cu dudc cai
dit bing ngdn ngit Python [3]. PAu vio 1a dic ti ca
st dung dugc luu trong t€p vidn ban thong thudng
(.txt). PAura § mdi budc s& dudc md ta sau day:

4.1. Sinh do thi ludng tir ddc ta ca si dung da
duoc thém chii thich

D0 thi ludng 13 d6 thi c6 hudng gdbm mdt tap cic
dinh va cdc dudng ndi c6 huéng giita cdc dinh.
Trong s& céc dinh ¢6 1 dinh dau tuong tng véi su
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BAng 2. Cac chi thich dudc thém vao déc té& ca st dung dé nhan ra di liéu vao ra

STT D ligu vao Chu thich Y nghia
Loai dii liéu: text
1 NhaD V2 . . . . :
ap vao doan van ban #ti (textinput) Hanh dong: nhap vao
Loai d{ liéu: lya chon
2 Lua chon ph : i (selectioni ' T '
ua chon phuong an #si (selection input) Hanh dong: nhap vao
Loai dii liéu: file
Nhap vao mot té i (file i ' i
3 ap vao mot tép #fi (file input) Hanh dong: nhap vao
L . . Loai di liéu: nut bal
4 Bam vao nut bam #bi (button onclick input) 9a| Au_eu nuA ar\n
Hanh dong: nhap vao
Loai dii ligu: lién két
5 Bam vao lién két #li (link onclick input ' i
vaot (i ickinput) Hanh déng: nhap vao
v a L Loai dii liéu: text
6 Hién th) két qua dang van ban #to (text output) Hanh dong: xustra
L : Loai dii liéu: hép thoai
7 Hién thy hop thoai thong bé #ao (Alertb tput ' e
ién thi hop thoai thong bao a0 (Alert box output) Hanh dong: xustra
o L . . Loai dii liéu: giao dié
8 Hién th) mét giao dién khac #uio o\au duﬂleu gl?? dign
Hanh dong: xuét ra
Bdng 3. Céc chi thich dugc thém véo dac té BAng 4. Cac chi thich dugc thém véo déc té
ca st dung d&€ nhan ra céc ludng su kién ca st dung dé tao nhén
1 Textinputis invalid Hinvalid #i STT Dakou Nhan Cha thich
1 Ténngudidung | Username | #user-name
2 Textinputis empty #empty #i 2 | Matkhau Password #password

Hinh 3: Bdc 14 ca st dung Login sau khi dugc thém cdéc cha thich cén thiét

Use case Name: Login

Behavior Scenarios:

Basic flow:

1. Ngudi dung nhap vao tén nguoi dung [#ti][#user-name] va mat khau [#ti][#password]

2. Nguoi dung yéu cdu hé thdng dang nhap véi tén ngudi dung va mat khau di nhap [#bi][#login].

3. [#valid] [#pw] Hé théng hién thi trang théng bdo cho ngudi dung biét d3 diang nhap thanh céng [#to]

Alternate flow 1:

1. Ngudi dung nhap vao tén ngudi dung (#ti) va mat khau (#ti)

2. Ngudi dung yéu ciu hé thdng dang nhap voi tén ngudi dung va mat khau di nhap (#bi).

3'. [#invalid] [#pw] Hé théng hién thi trang théng bdo cho ngudi dung biét di ding nhap that bai do sai mat khau [#to]

Alternate flow 2:

1. Ngudi dung nhap vao tén ngudi dung (#ti) va mat khiu (#ti)

2. Ngudi dung yéu cau hé théng dang nhap véi tén ngudi dung va mat khau da nhap (#bi).

3'', [#empty] [#pw] Hé théng hién thi trang théng bdo cho ngudi dung biét d3 dang nhap thit bai do chwa nhap mat khau [#to]

kién bit diu ca sit dung va c6 mdt hodc mot vai  ng v6i diéu kién ré nhanh & ca st dung. Hinh 4 14
dinh két thiic tuong tng véi cac su kién k&t thic ca mot thé hién dd hoa clia dd thi ludng gdm c6 cic
st dung. D6 thi ¢6 thé ¢6 cic dinh diéu kién tuong dinh /, 2, 3, 4, 5, dinh &€ nhdnh C va cdc dudng mii
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tén ndi cic dinh. Trong d6 dinh s6 1 13 dinh dau,
dinh s& 3, 4, 51a cdc dinh két thiic.

MOi ludng su kién chinh hodc phu trong dic ta
ca str dung bao gdbm mot s6 budc tuong tc gita tic
nhan va hé thong d€ hoan thanh hanh vi clia ca si
dung. Mdi ludng nay 12 mdt kich ban hanh vi gdm
nhiéu budc. Mdi bude c6 thé dugc thé hién bing
mot nit trong dd thi ludng. Pudng ndi cic budc
trong cting mot ludng sy kién chinh hoic phu thé
hién mot dudng di trong do thi ludng. Hinh 4 13 thé
hién du6i dang dd hoa ctia d6 thi ludng dudc sinh ra
tir déic ta ca st dung Login. Trong dé, niitsd 1, 2, 3,
4,5 tuong Ung vdi cac su kién 1, 2, 3, 3, 3 trong dac
td ca st dung.

4.2. Sinh cdc ca kiém thit va mé ta cdc ca
kiém thir

Cong cu sinh cdc ca kiém thit biing cach tim tit
ca céc dudng di trong d6 thi ludbng. Mdi dudng di
dudgc bit dau tir dinh dau d€n modt trong c4c dinh két
thic. Mdi dudng di 12 mot trudng hdp di€n hinh can
ki€m thir. Vay tdp hop tit ca cac dudng di dudc
nhan ra tr dd thi s& 12 tAp hgp cic trudng hgp cin
ki€m thi.

Vi @6 thi & Hinh 4, chiing ta c6 thé nhan ra cic
dudng di nhu sau: 1-2-3; 1-2-4; va 1-2-5. Nhu vy,
¢6 3 ca ki€m thir dudc sinh ra trong trudng hgp nay
cling vdi cdc bdn md ta tuong tng cho mdi ca kiém
tht. Hinh 5 minh hoa cédc ca kiém thir dudc sinh ra,
mdi dong thé hién mdt ca ki€m thi tvong Gng véi 1
duding di trong dd thi ludng - dudc lvu dudi dang t&p
van ban (.txt). Hinh 6 minh hoa bdn md ta cédc ca
ki€m thir - dugc lvu dudi dang tép bang tinh clia
MS.Excel (.xIsx) - v6i khuon dang gdm cdc nhian
cho dif liéu diu vao va dau ra, cdc & nhap dit liéu
vao va ra cho mdi ca ki€m thir dang dé trong dé
ngudi thi€t k& ki€m thir nhap vao.

Hinh 4: Bé thi luéng dugc sinh tr ddc td yéu
cdu da bé sung chu thich

Céc ban mo t3 ki€m tht con thi€u dir liéu ki€ém
thit can dugc bd sung theo gdi y cda tifng trudng
hgp kiém thir dién hinh.

4.3. Sinh ban mdu giao di¢n nguvi ding tic dic
td ca st dung da dugc thém chii thich

Trong bai nay ching t6i minh hoa bing giao
dién dudgc sinh trén web, do d6, cAn sinh mi ngudn
dugc viét biing ngdn ngit HTML d€ khai bdo ra cic
do6i tugng trén giao dién bao gdm ca cac ddi tugng
nhan dit liéu tr ngudi ding va cdc doi tugng xult
k&t qui cho ngudi dung, néi cich khic, gdm ca
inputs va outputs ctia hé thong.

HTML cung cap cic thé dé khai bdo ra cic d6i
tugng trén giao dién trang web, trong do6 ¢ thé do6i
(gdm thé m& va thé déng) va thé don (chi c¢6 1 thé
duy nhat). Ching t6i st dung bing 4nh xa tlr cic
chi thich c6 thé dudc nhén ra tir dic ta ca st dung
t6i cdc thé HTML tuong ng nhu dugc minh hoa

Hinh 5: Céc ca kiém thi dugc sinh ra tif dé thi luéng

_§ flows - Notepad

File Edit View

1. #ti #user-name #ti #password
1. #ti #user-name #ti #password
1. #ti #user-name #ti #password

-> 2. #bi #login
-> 2. #bi #login
-> 2. #bi #login

-> 3. #valid #pw #to
-> 3'. #invalid #pw #to
-> 3''., #empty #pw #to
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Hinh 6: Céc bdn mé & ca kiém thi dudc sinh 1 ddic 14 yéu cdu va dé thi lubng

519 v v
A B C D E F G H
STT | input element input label input data d output el d output label expected output state
0 1 textinput user-name text output pw valid
1 text input password
2 button onclick input login
3 2 textinput user-name text output pw invalid
4 text input password
5 button onclick input login
6 3 textinput user-name text output pw empty
7 text input password
) 8 button onclick input login
Sheet1 @ QI I o e e R KL e b e e RS S e s

Hinh 7: Badng énh xa dudc s dung dé sinh bdn mdu giao dién

A B & D
1 annotation meaning html-open html-close
2 #ao alert box output
3 #bi button onclick input <button type="button"> </button>
4 #fi file input <input type="file"><br></br>
5 #li link onclick input <a href="#"> <fa>
<select>
. L. <option>A</option>
#si selection intput y :
<option>B</option>
<fselect>
6
I i text input <input type="text"><br></br>
8 #to text output <p> </p>
9
| elements | states | flows | events | annotations @ 4 TR

trong Hinh 7 cho viéc sinh ra bAn miu giao dién
ngudi dung tir dic ta ca st dung tuong Gng.

PAu ra clia bu6c nay 13 cic tép mi ngudn html,
trong d6 c6 céc thé html dugc dinh nghia d€ khai
bdo cdc phin tif trén giao dién clia ngudi diing, bao
gdm c4 cdc phan ti nhan dif liéu vao tif ngudi ding
va cdc phan tif xuat dif liéu ra cho ngudi dung.

4.4. Ddnh gid va thdo ludn

Cac budce dude thuc hién bdi cong cu cho hiéu
qua cao nhd vao téc dd thuc hién nhanh, quy trinh
tu dong khép kin. Khudn dang ctia dif liéu dau vao,
d4u ra c6 thé linh hoat diéu chinh theo yéu ciu ciia
ngudi st dung. Do d6, quy trinh d& dudc chap nhian
tr ngudi dung.

5.Kétluan

Trong bai bdo nay, ching t6i dé xuat phuong
phép sinh ty dong bod kiém thir, bdn md t cic ca
ki€m thf va cdc bdn miu giao dién ngudi dung tir
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dic ta yéu cau dugc mo ta bing ngdn ngit md hinh
(UML). Pic td yéu ciu (6 diy 1a use case
specifications) 12 ngudn tin cdy d€ sinh bd kiém
thit, bAn mo t3 cic ca kiém thi va bin miu giao
dién ngudi dung. Nhd d6, chiing ta c6 thé ti€t kiém
dudc chi phi tao ra cdc ché tic nay va hon hét
chiing ta c6 thé ddm bio cic ca kiém thi¥ va cic
giao dién khép véi yéu cau clia ngudi ding. Thém
vao d6, viéc thay ddi yéu ciu 1 khong thé tranh
khdi & batky dy 4n phét trién phAin mém nao va sy
thay d6i nay c6 thé dién ra nhiéu lan. Mdi khi c6
yéu cau thay ddi, sinh tw dong bd kiém thtt va ban
mAu giao dién tir bdn md ti cdc yéu cAu méi sé
gitp gidm ddng k& chi phi cho sy thay ddi va chat
lugng san phdm ludn duge ddm bao vi bd ki€m thir
va bdn miu giao dién dugc sinh ra nhit quin véi
mong mudn clia ngudi dung.

DPi c6 rat nhiéu nghién ctu lién quan chi dé
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nay, mdi nghién cttu tp trung mot khia canh cla
tw dong héa kiém thir, vi du, tiy bi€n cdc dudng
ki€m tht hay sinh dit liéu ki€m thi. Trong bai
nay, ching toi tdp trung vao d6 phu (coverage)
cta bo ki€m tht va tinh thuc hanh cao cta cdch
ti€p can. Cong cu sinh ty dong cic ca ki€m thir
dudi dang tép MS Excel d€ hd tr¢ mot phin cia
budc md ti ca ki€m thi¥, ngudi ki€m thi chi cin
thém dif liéu vao nita 1a dy dd va sinh ty dong Ul
prototype dudi dang cdc tép html dé€ hd trg budc
xdc nhin yéu ciu véi ngudi dung va hd tr¢ mot
phan cho bu6c thi€t k& giao dién.

Phuong phép ctia chiing toi tip trung vao dic ta
bing ngdn ngit mo hinh @& phit hgp véi moi trudng
cong nghiép va bd sung thém céc chd thich - mot

TAILIEU THAM KHAO:

cdch don gian, d& hi€u cho ca ngudi st dung cudi
va cdc k¥ su phat trién phan mém. Céc chi thich va
bang 4nh xa déu c6 khad ning md rdong bdi ngudi
diing va phlt hgp véi moi trudng phét trién phan
mém cdng nghiép - ndi ma hiau hét cdc k§ su va
khach hang thudng sit dung ngdén ngit mod hinh va
cdc bdn miu giao dién d6 hoa lam cong cu giao ti€p
dé nim bat, phin tich vd xdc nhan yéu ciu cho
phan mém.

Hudéng phat tri€n clia dé tai 1a md rong cédc
chii thich d€ dién td dugc da sd cdc trudng hgp (vi
du: dién dir liéu ki€m thi) thong qua vi€c dp
dung vao cdc bai toan phan tich thuc t& dé tim ra
bd chd thich chudn va tdng qudt cho da sd cdc
trudng hgp B
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ADDING NOTATION TO UML USE CASE SPECIFICATION
TO FACILITATE THE GENERATION
OF TEST CASES AND UI PROTOTYPES
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ABSTRACT:

Generating test cases and user interface (UI) prototypes should be done in the beginning phase
of software development processes because they are useful to validate and confirm software
requirements between the developer and the client. These activities are often repeated many
times whenever there is a change in software requirements. If these activities are done manually,
it is very difficult for the developer to create a large number of test cases and make prototypes
quickly at low costs. Automating test suite generation and Ul prototyping generation is a solution
for this problem. This paper proposes an approach to add notations to the UML Use Case
specification to automatically generate test cases and UI prototypes. This approach is highly
practical and effective in the software development process of companies.

Keywords: test case generation, Ul prototype generation, requirement specification, UML
language.
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