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TOM TAT - M6 hinh ca sir dung (Use Case) ndm bit cdc chite ning ma hé thong phian mém dap vmg. Hién nay, mé hinh ca
sik dung théng thuwong dicge biéu dién bang biéu do biéu dé Use Case nhu trong UML va tai liéu héa cde dac td cua nmg ca sur dung
(Use Case Specification) ¢ dang van ban. Ddc ta ca sir dung duoc xdy dung trong pha ddc ta yéu cau phan mém va noé cé thé duoc
sir dung cho viéc tqo cdc ca kiém thir (Test Case) & mirc kiém thir hé thong (System Testing). Sur dung mo hinh ca sir dung dé thiét ké
kiém thir (Test Design) & giai doan sém trong vong doi phat trién phan mém sé lam giam chi phi cho phat trién hé thong. Pdc td ca
su dung thuong duoc tai liéu héa bang ngén ngir i nhién. Vi vdy viéc sinh tw dong cdc ca kiém thir tir cdc kich ban ciia ca sir dung
van con la mét khodng cach Ién. Trong bai bao ndy, ching toi dé xudt mét phwong phép cho dac ta ca si dyng bdng mét mé hinh
va hiedng dan sinh ti dong cdc ca kiém thir tie dong tiv mé hinh ndy. Trong do ching téi dé xudt mét ngén ngit mé hinh dé mé hinh
héa dic ta ca s dung USL (Use Case Specification Language) va sinh tu dong cdc ca kiém thir. _ Ngon ngit USL duoc mo rong tir
biéu dé hoat dong trong UML va thém vao khdi niém cam két (Contract) cho phép ddic ta chi tiét cac hanh déng va diéu kién gdc
trong luong chuyén. Véi cach tzep cdn nay, chung téi xdy dung mot MetaModel mé ta cu phap trieu twong ciua ngon ngit USL. Tir do
dem lai kha ndng chuyén tryc tiép tir mé hinh ddc t ca sir dung sang cdc ca kiém thit.

Tir khéa - Sinh céc ca kiém thir ty dong, ddc ta ca sur dung, cam két, USL, Use Case Specification, Automatic Test
Generation, Contract.

I. GIOI THIEU

bic ta ddc ta ca s dung nim bét cac nghiép vu cta ca sir dung, dic ta nay thuong duge mo ta bing ngdn ngit tur
nhién theo dinh dang chuan nhu dé xudt trong [ 2 ]. Trong UML dic ta ca sir dung duge mo ta bang ngdn ngit tyr nhién
va dugc lién két 1ong 1éo v6i biéu dd ca sir dung. Str dung ngdn ngir tu nhién dé mo ta cho phép cac chuyén gia mién
va nguoi st dung khong hiéu biét ky thuat dé dang hiéu dugc dic ta nghiép vu cua ca st dung, tuy nhién han ché cua
ngo6n ngilt ty nhién la khé ty dong hoa. Trong phat trién ph?m mém dic ta ca st dung duoc st dung dé xac dinh cac kich
ban kiém thtr va cac ca kiém thir cho kiém thir mirc hé thong, thuong kiém thir vién tién hanh doc dic ta va xdc dinh
cac ca kiém thir thii cong. Mot giai phap tot cho cong nghiép phan mém 1a c6 thé tu dong chuyén tryc tiép tir dic ta ca
sir dung sang cac kich ban kiém thir va cac ca kiém thir. Vi vy dic ta ca st dung can hudng t6i mot phuong phap dic
ta hinh thirc dé may c6 thé hiéu dugc. Trong bai bio nay ching t6i dé xuat mot ngon ngit mo hinh héa USL cho dic ta
ca sir dung véi muc dich sinh kich ban kiém thir va ca kiém thir tir mo hinh.

Trong [ 2 ], chudi hanh dong trong dic ta ca sir dung 1a mot chudi hanh dong twong tac giita tac nhan (Actor) va
hé thong (system) dé thuc hién mot ca st dung. Chudi hanh dong twong tac gdm c6 mot chudi tuong tac chinh dung
dan (Basic Flow) va cac chudi tuong tic r& nhanh ngoai 1& (Alternate Flows). R4t nhidu nghién ctru chi dan phwong
phép hinh thirc cho déc ta ca st dung v&i muc dich sinh tu dong ca kiém thtr. Mot sb nghién ctru tap trung vao dac ta
chudi hanh dong twong tac nhu trong [11] sir dung ngdn ngit hitu han trang thai dé dic ta (Abstract State Machine
Language - ASML), trong [6] st dung biéu db hoat dong dé dic ta bé“mg cach su dung stereotypes dé dic ta riéng hanh
dong cua tac nhan va hanh dong cua hé thong, trong [14] st dung bleu dd tuan tu dé dic ta, trong [15] sir dung cau tric
File XML dé dic ta, trong [5,7] d& xuit mot ciu Contract dé dic ta tién dleu kién va hau diéu kién cta ca sir dung béng
biéu thtrc logic rang bugc trén cac hanh dong. Cac nghién ciru trén chu yéu tap chung vao mo hinh héa cac chudi hanh
dong tuong tac bang cac phuong phap khac nhau, nhung chwa déc ta dugc chinh xac chi tiét cho timg hanh dong ciia
chudi tuong tac. Nén cac nghién ctru co dé xuat phuong phap sinh ty dong cac ca kiém thtt tir mo6 hinh chi dung lai ¢
bude sinh kich ban kiém thtr hodc sinh dugc cac ca kiém thir tir kich ban kiém thir & mirc téng quat, chua chi rd dugc
tap cac dir licu dau vao, diu ra mong doi va mién giatricy thé cho tung ca kiém thir.

Chung t6i d& xudt Iy thuyét cho ngén ngit mé hinh héa USL cho phép dic ta ca sir dung bang mo hinh. Ngon
ngit cho phép dic ta chinh xac cic chudi hanh dong twong tic va ngit nghia day dii cho cac hanh dong, didu kién gac
trén cac ludng chuyén. Diéu nay cho phép huéng dan sinh cac kich ban kiém thir, ca kiém thir mot cach day du tir
mo hinh. Cac khai niém cia ngdn ngit USL dwoc md rong tu biéu dd hoat dong trong UML va thém vao cac
Contract cho phép dic ta chi tiét cua ting hanh dong, tir d6 cho phép huéng dan sinh cac ca kiém thir day du. Nhu
hanh dong cung cép dit liéu dau vao 1a gi? Diéu kién dé hanh dong xay ra? Pau ra mong doi cua hanh dong 1a gi?
Céc rang budc duge biéu dién bang mot biéu thic Logic dugc xay dung trén ngdn ngir rang bude db6i twgng OCL.
Céc mdi quan hé giira cac ca st dung ciing duge biéu didn. Véi hudng tiép can nay ching toi xdy dung mot
MetaModel cho ngdn ngit déc ta ca st dung.
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IL. Vi DU MINH HQA

Phan nay, qua vi du minh hoa ching t6i trinh bay khai niém co ban vé mo hinh ca sir dung va k¥ thuat dang
duogc sir dung dé tao mot cach thii cong cac ca kiém thir tir md hinh ca sir dung, nhimg thach thirc dit ra cho viée tu
dong hoa hoat dong nay.

A. Biéu dién ca sir dung

Trong [1] dinh nghia mot ca sir dung 1a mot truong hop sir dung ciia hé thdng phan mém cung cip cho tac nhan
bén ngoai cua hé thong thuc hién. Ca str dung mo ta cac hanh vi cua hé thong trong cac diéu kién khéac nhau, dap tng
yéu cau cua tac nhan, tic nhan co thé 1a ngudi, mot hé théng bén ngoai hodc mot thiét bi.

Cac ca sur dung ctia hé thdng thong thudng duogc biéu dién dudi dang dd hoa nhu vi du minh hoa trong hinh 1 va
cac mo ta chi tiét cho tirng ca st dung dudi dang van ban nhu vi dy minh hoa trong bang 1.

Hinh 1 1a vi du vé biéu dd ca sir dung, trong d6 tac nhan chinh la Sinh vién gdm c¢6 hai ca sir dung "Dang ky
khoa hoc" va ca str dung "Pang nhap", hai ca sit dung nay c6 moi quan hé <<Include>> v4i nhau. Tac nhén chinh Ia
Sinh vién.

Sinh vien i

Hinh 1.Vi du biéu d6 ca sir dung trong UML

Trong bang 1 1a ddc ta ca st dung “Pang nhap”. Trong do6 Pre-Condition la tién diéu kién, 1a diéu kién cin dam
bao trudce khi thyc hién ca st dung. Pos-Condition 1a hau diéu kién, 1a diéu kién dam bao sau khi thuc hién ca su dung.
Trigger la sy kién kich hoat ca st dung. Basic Flow 1a ludng chinh, khi ca sir dung thuc hién twong tng v&i truong hop
moi diéu kién déu dung dén. Alternate Flow 1a cac ludng r& nhanh khi thuc hién ca sir dung, twong tmg v6i cac truong
hop r& nhanh va ngoai 1¢ xay ra khi thyc hién ca s dung. Mot ca sir dung gdm mot ludng chinh va nhiéu ludng ré
nhanh nhu minh hoa trong bang 1.

Bang 1. Vi du vé& dic ta ca sir ddng nhdp bang ngdn ngir tw nhién

1. Pre-Condition
Sinh vién truy cap vao Website cia trung tdm X
2. Pos-Condition

Néu ding nhap hé thdng thanh cong, hé thdng hién thi cac chirc nang cho phép sinh vién thyc hién trén
Website, néu khong thanh cong dua ra cac thong bao cho sinh vién biét.

3. Trigger
Use Case nay dugc thuc hién khi Sinh vién click vao nut “Dang nhap” trén Website cua trung tdm X

Basic flow

1 Heé thong hién thi giao dién ding nhap

Sinh vién nhap User Name va PassWord

Sinh vién Click vao Button Pang Nhap"

Heé thong kiém tra tinh hop 1é ctia UserName va PassWord

Hé thong kiém tra tai khoan ctia sinh vién c6 trong hé thong khong

Heé thdng hién thi cac chirc ning ma sinh vién ¢ quyén thyc hién trén Website

() NV, RN SNER VS I 8

Alternate flow

1 1.1. UserName va PassWord khong hop 1¢ ) .
H¢ thong hién thi thong bao "UserName trong khoan tir 8 dén 16 ky tur, PassWord 1a 8 ky tu, yéu cau
nhap lai"
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2 Néu tai khoan cua sinh vién khong c6 trong hé thdng, s6 1an dang nhap chwa qua 3
2.1. Hé thong dém s6 lan ding nhap
2.2. Hé thong hién thi thong bao "Tai khoan khong ton tai, dang nhap lai"
2.3 Hé¢ thong kiém tra s6 lan dang nhap néu nho hon 3 thi quay vé ludng chinh, ngugc lai chuyén
ludng phuy 3

3 3.1. Néu tai khoan ctia sinh vién khong co trong hé théng va sb 1an dang nhap bang 3
Heé thdng hién thi thong bao: "Tai khoan khong ton tai, sé 1an ding nhap tbi da 1 3” v6 hiéu hoa chirc
ning dang nhap va két thic

B. Tao ca kiém thir tiv diic td ca siv dung

Vi phuong phap kiém thu duq trén dic ta ca sir dung nhu trong [3], kiém thir vién tién hanh doc dic ta ca sir
dung tir 46 xac dinh thu cong cac ca kiém thi theo cac budc nhu sau:

Xac dinh cdc kich ban kiém thir: Dya theo cac ludng diéu khién dd mé ta trong ludng chinh va ludng ré
nhanh trong déc ta ca su dung, ching ta s€ xac dinh dugc cac duong di khac nhau khi thyc hién mét ca
sir dung mdi mot duong di 1a mot kich ban ca str dung. Twong tmg véi mdi kich ban ca sir dung la mot
kich ban kiém thur.

Xdc dinh ca kiém thir: Mi kich ban kiém thir, kiém thir vién s& xac dinh cac b gia tri cua di liéu dau
vao khac nhau théa man va dir liéu dau ra mong doi. Cac dir liéu déu vao va cac bo gia tri thda man
khac nhau ciia dau vao dugc xac dinh thong qua doc déc ta ludng dé nhan biét cac dir liéu dau vao va
cac gia tri theo phuong phap két hop céac diéu kién trong cac phép toan quan hé and, or. Tuong tng voi
mdt kich ban kiém thtr, kiém thir vién c6 thé xac dinh dwoc nhiéu ca kiém thir thoa man mot kich ban
kiém thur.

Xdc dinh cac gid tri cu thé cho timg ca kiém thi: khi thyc thi kiém thir, kiém thir vién s& nhap cac gia
tri cu thé timg vai cac truong hop 1am cho dit liéu dau vao thoa mén, khong thoa mén theo mién gia tri.

Bang 2 1a vi du vé cac kich ban kiém thtt x4c dinh dugce tir ca su dung “Pang nhap” dugc <<Include>> trong ca
sir dung “Piang ky khoa hoc” dugc dic ta trong bang 1. Bang 3 13 vi du vé céac ca kiém thir xac dinh dwoc tir cac kich
ban kiém thir trong bang 2. Trong bang 3, tir cot 3 dén cot 6 1a dit liéu dau vao cua ca kiém tht, cot 7 1a két qua mong
doi cta ca kiém thir. Gia tri trong dir liéu dau vao V 1a gia tri dang, I gia tri sai, N/A 1a khong can xéac dinh.

Bang 2. Céc kich ban kiém thir ca sir dung “Ping nhap”

M3 kich bin Tén kich ban Ludng bit ddu | Ré nhanh
Nhap UseName & Pass 1 1an hop 1& va ding ky khoa
SCl1 hoc thanh cong Basic Flow
SC2 Nhap UserName va PassWord khong hop 1€ Basic Flow Al
Tai khoan dang nhap khong c6 trong hé thong, s6 lan
SC3 dang nhap nho hon 3 Basic Flow A2
Tai khoan dang nhap khong c6 trong hé thong, s6 lan
SC4 dang nhap bang 3 Basic Flow A3
Bing 3. Cac ca kiém thir cua ca sir dung “Déng nhap”
Test S6 1an | Tai khoan
Case Kich User Pass ding c6 trong Két qua mong doi
ID banID | Name | Word | nhip | hé théng
Hién thi cac chtc ning sinh vién duogc
TCO001 SC1 \Y \% N/A True thuc hién
Thong bao: "Tai khoan khong hop 1€
UserName trong khoang tir 8 dén 16 ky tu,
TC002 SC2 \Y I N/A N/A PassWord 1 8 ky tu, yéu cau nhap lai"
Thong bao: "Tai khoan khong hop 1€
UserName trong khoang tir 8 dén 16 ky tu,
TC003 | SC2 I \Y N/A N/A PassWord 1a 8 ky tu, yéu cau nhap lai"
Thong bao: "Tai khoan khong ton tai, ding
TC004 SC3 \Y \% <3 Fall nhap lai"
Thong bao: "Tai khoan khong ton tai, SO
lin dang nhap toi da 1a 3", vo hiéu hoa
TC005 SC4 \Y \ >=3 Fall chire ndng dang nhap
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C. Khi ning tw dong héa tao ca kiém thiv

Hoat dong thiét ké ca kiém thir tir dic ta ca sir dung dugc thuc hién thu cong. Khi yéu cau phan mém thay doi,
kiém thir vién phai thuc hién thiét ké lai cac ca kiém thir. Dé giam chi phi cho hoat dong nay, giai phap duara la can tu
dong hoa trong thiét ké ca kiém thir tir dic ta ca sir dung. Nhung véi dic ta ca sir dung bang ngo6n ngir tw nhién, viée tu
dong hoa gap nhiéu kh6 khan do ky thuat xu ly ngdén ngir tu nhién la rat khé hon nita mot van dé trong ngon ngir tw
nhién c6 thé duoc dién dat bang nhiéu cach khac nhau. Vi vay dé tu dong hoa hoat dong nay, ca st dung can dugc dac
ta bang mot ngdn ngit hinh thirc dé may co6 thé hiéu dwoc dic ta va tw dong sinh cac ca kiém thur.

Ngon ngit dic ta hinh thtrc cho dic ta ca sir dung can biéu dién chinh xé4c cac dic ta ca st dung, twong tng véi
modi ca st dung thi chudi hanh dong nio xay ra, trén cac hanh dong dé dir liéu dAu vao nhu thé nao dé ca s dung thuc
hién theo kich ban, két thuc dau ra 13 gi. Hién nay c6 rat nhidu nghién ciru d& xuit phuong phép dic ta ca st dung nhu
chung t6i dé trinh bay trong phan m¢é diu. Tuy nhién cic phwong phap d6 cho phép dic ta chua diy du. Chua c6
phuong phép nao cho phép déc ta cac rang budc phai théa mén cho cac dir liéu dau vao trén timg hanh dong, diéu kién
gac trén ludng, diéu nay lam cho cac chi dan sinh tu dong cac ca kiém thir ciia cac nghién ctru chwa hoan chinh.

Nghién ctru cta ching toi d§ xuat ngon ngit USL, ngon nglr ¢6 du cac khai niém cho phép dac ta chi tiét ca sir
dung va cac déc ta nay co thé la dau vao cho muc dich huéng dan sinh tu dong cac ca kiém thu. Chi tiét cua phuong
phép nay chiing t6i s€ trinh bay trong phan tiép theo.

I1I. TONG QUAN VE PHUONG PHAP

f_)é giai quyét cac van dé dat ra trong phan trén ching t61 dé xuat mot ngo6n ngir cho phép dac ta chi tiét ca sur
dung bang mo hinh va tr mo6 hinh nay cé the st dung dé sinh tu ddng cac ca kiém thir nhu minh hoa trong hinh 2 dudi
day.

USL FrameWork
Pac ta ] Mﬁahﬁhdﬁ;m ( Sinh cac ca Cac ca kidm thir
ca sir dung l ' =L kiém thi¥ —

" Tai liéu yéu cau phan mém

-,

Mha phat tién
Hinh 2. Minh hoa phwong phap dé xuét

bé xuét cua chung t6i la xay dung mot FrameWork cho ngon ngilt ddc ta ca s dung, FrameWork nay cho phép
nha phat trién dac ta ca st dung theo tai li¢u yéu cau va dau ra la cac ca kiém thtr dugc sinh tu dong tir déc ta. Trong
FrameWork goém c6 hai phan.

e Phdn I: Ngon ngit dac ta mo hinh cho phép nha phat trién dic ta ca sir dung bang mot mo hinh. M6 hinh
nay s& 1a dau vao cung cép cho bo chuyén md hinh véi muc dich sinh cac ca kiém thir ty dong. Ngon ngit
ddc ta ndy dugc mo rong tur biéu dd hoat dong trong UML va thém vao khai niém contract cho phep dac
ta chi tiét tmg hanh dong va dleu kién gac cua ludng. Ngon ngit duoc phat trién dya trén ki thuat phat
trién huéng mo hinh véi hudng tiép can 1a mo hinh hoa mién chuyén biét (Domain Specific Modelling).

e Phan 2: Bo chuyén mé hinh cho phép sinh ty dong cac ca kiém thir tir mé hinh dic ta ca sir dung bang
cach ap dung cac thuat toan sinh cac ca kiém thtr trén chuyén mé hinh. B6 chuyén mé hinh duoc xiy
dung dya trén k¥ thuat chuyén mé hinh (Model Transformation), trong d6 mé hinh dugc chuyén sang tai
lidu duya trén k¥ thuat chuyén mé hinh sang vin ban (Model to Text).

Trong bai bao nay ching toi tp trung vao trinh bay vé d& xudt ngon ngir didc ta va cac huéng dan sinh cac ca
kiém thtr tir dac ta. Chi tiet chung t6i trinh bay trong phan tiep theo.

IV. BIEU DIEN CHINH XAC PAC TA CA SU DUNG BANG USL

~ Trong phan nay chung t61 trinh bay cach thirc m6 rong biéu d6 hoat dong cua UML, dé xuét ciu trac cho dic ta
chi tiét cac hanh dong va diéu kién gac trén chuyén va phuong phap sinh ca kiém thir tuw dong tir mo hinh cia ngén ngir
USL ma chung t6i de xuat.
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A. Mé réng biéu do hoat dong dé biéu dién ca siv dung

Trong dac ta ca s dung, chung t6i chu yéu tap chung vao dic ta cac ludng thuc hién cua ca sir dung (ludng
chinh va céc luong thay thé) va cac luat nghiép vu rang budc trén cac hanh dong trong chudi tuong tac cua ludng. Cac
luong, cac luat nay 1a co sé dé xac dinh cac kich ban kiém thtr va cac ca kiém thir. Dé biéu dién cac chudi tuong tac
chung t6i str dung biéu d6 hoat dong trong UML dé biéu dién, tuy nhién dé biéu do hoat dong ph hop véi muc dich
dac ta ca st dung, chung t6i dinh nghia lai céc siéu khai niém (Meta Concept) cho muc dich dac ta nay. Cac siéu khai
niém xéc dinh dugc cho muc dich dac ta ca st dung duoc xac dinh nhu sau:

Hanh dong cua tac nhan (Actor Action) 1a hanh dong cua ddi tugng bén ngoai hé théng thuc hién cac
tuong tac véi hé thong bén trong, hanh dong cua tdc nhan nhdm cung cap cac dir liéu dau vao hodc yéu
cau h¢ thong thyuc hién cac xur ly. Hanh ddng cua tac nhan dugc bi€u dién bang hinh chir nhat.

Hanh dong ciia h¢ théng (System Action) 1a hanh dong ciia h¢ thong nhdm xir Iy cic yéu ciu ciia hanh
dong tac nhan. Khi hanh dong cua h¢ thong thuc hién c6 thé cung cap dir liéu lay ve tir hé thong hodc dan
dén sy thay doi trang thai cia hé thong. Hanh dong ctia hé thong dugc biéu dién bang hinh chitr nhat bo
cung & gbc.

Nut quyét dinh (Decision Node) 1a cac diém kiém tra diéu kién va tiry theo diu kién ma ludng diéu khién
thuc hién 1€ & cac nhanh khac nhau. Nt quyét dinh dugce bi€u dién bang hinh chit nhat vién dam va nét
dut.

Ludng (Flow) 1a ludng chi din chiéu cua hanh dong tiép theo. Ludng dwoc biéu dién bang duong thing
¢6 huéng miii tén chi chidu hanh dong tiép theo. Ngoai ra ching t6i con st dung ludng dé biéu dién moi
quan hé giita cac ca st dung. Ludng nay dugc biéu dién bang duong thang nét dit ¢ hudng mili tén chi
chidu quan hé va phia trén 1a nhan ctia quan hé gom <<include>>, <<extend>>, <<use>>. Trén cic luong
6 thé co cac diéu kién gac 1a diéu kién cho ludng xay ra, diéu kién nay sé duoc dic ta chi tiét bang khai
niém contract ma chung toi dé xuét trong phan sau.

Nt bit dau (Node Start) biéq dién diém ,bét‘déu ctia ca sit dung, duoc biéu dién bang hinh tron t6 den.
Mot ca st dung chi cé duy nhat mot nut bat dau.

Nut két thac (Node End) biéu dién diém két thiic ciia ca sir dung, dugc biéu dién bang hai hinh tron 16ng
nhau. Mot ca sir dung c6 thé c6 nhiéu nut két thic.

Dé mo ta chi tiét cho timg hanh dong nhu: hanh dong cung cip dir liéu dau vao nao, dir liéu déu vao d6 do tac
nhan cung cip, hay hé thong cung cp; dé hanh dong d6 xay ra thi cic dir liéu dau vao phai thoa min cac rang budc
nhu thé nao; sau khi thyc hanh dong do hé thng co tra vé két qua mong doi nao. Dé moé ta khai niém nay ching t6i dé
xut khai niém cam két (Contract) cho phép dic ta chi tiét timg hanh dong. Ngoai ra khai niém nay c6 thé dwoc st
dung dé mo ta rang budc trén ludng. Ciu trac khai niém cam két chiing t6i s& mé ta chi tiét trong phan tiép theo.

B. Ciiu triic mé td chi tiét cho hanh dgng va diéu kién gdc trén luong

Dé mo ta chi tiét cho hanh dong va dicu kién gac trén ludng, ching t6i dé xuat mét cau tric Contract nhu sau:

Contract <name>
InputA

object: Type
InputS

object: Type
Pre
[OCL_Condition]
Out
Description

Trong do6:

<name>: La tén cuia Contract.
Déi tuong object khai bao trong InputA 1a cac gia ddu vao do hanh dong tac nhan cung cép.
Dbi tuong object khai bao trong InputS 1a cac gia tri dau vao lay ra tir hé thong.

Biéu thirc OCL_Condition khai bao trong Pre la biéu thirc Logic mé ta cac rang budc trén cac tap dir
liéu dau vao phdi thoa man d€ hanh dong co6 thé xay ra. Biéu thuc rang budc nay dugc viet bang ngén
ngit rang budc doi tugng OCL.

Mb ta Description khai bao trong Out mé ta két qua mong doi ma hé théng tra vé khi thyc hién hanh
dong.
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Vidu 1: Pac ta chi tiét ciia hanh dong “nhap UserName va PassWord” cua tac nhan :
i Contract NhapUserpass : Ngit nghia Contract nay cho biét hanh dong “nhap UserName va
i InputA : PassWord” cung cap dir liéu dau vao la us, pass dugc khai bao trong

us, pass: String : InputA.

Vi du 2: Dic ta chi tiét cia hanh dong kiém tra “Hién thi cac chuc nang sinh vién dugc thuc hién

: Contract KTTKhoan

ctia hé thong:

: Ngit nghia Contract nay cho biét dé thyc hién hanh dong “Hién thi cac

: Pre : chure nang sinh vién dugc thuc hién” thi diéu kién AcountExist béng true

* [AcountExist=true]

! Out i thi cac chtrc ning sinh vién duogc thuc hién”.

: “Hién thi cac chirc nang sinh :
: vién duoc thuc hién” :

C. Ngon ngir dac td USL

© va dau ra mong doi ciia hé thdng sau khi thyc hién hanh dong la: “Hién

Mot ngdn ngit d6 hoa dugce phat trién bang cach sir dung mot siéu mo hinh (MetaModel) dé dinh nghia ct phap
triru twong (Abstract Systax) ciia ngon ngit. Siéu mo hinh 13 mé hinh clia mt ngén ngit mé hinh héa, né bao gdm cac
16p nguyén thiy, cac quan hé dé tao nén ngdn ngit mo hinh héa. Siéu mo hinh dinh nghia ct phap (Syntax) va ngit
nghia (Sematic) cia mo hinh, trong d6 méi mé hinh 1 mot thé hién ciia MetaModel [1]. Hinh 3 dudi day la
FrameWork Plugin trén Eclipse ma chung toi d4 xay dung dua trén siéu mo ctia ngén ngitr USL da dé xuat cho dic ta ca

st dung.

B USL Application
File Edit Diagram Window Help
=

Segoe Ul g 4

il *defaults.myusl_diagram &2

<= Mhap UserMame va PassW...

| 4 ContractStar

S

< Yéu cdu dang nhap

£ >
The Mame of the Contract

~

* || 100%

|Quic|=: Access

- - —F v| | Eg:bi - D% - EDE v| |
.2 Palette [ .
— E Properties &3
& e -
< Contract
4 StartMode
< StopMNode Core ‘roperty
4 SystemAction Appearance InputA
Actorhcti Input 5
< Actorfiction Narme
< DecisionAction Out
¢ Contract Pre
4 ActiveModeFlow
4 FlowHasContract
4 ActiveModeHasContr... z

Hinh 3. FrameWork soan thao ctia ngén ngit USL

L EL:

e

LT T TR T T
c
m

Céc ky hiéu db hoa (Notation) cho trinh dién ci phap cu thé ctia ngdn ngit chung t6i dé xuit dwoc trinh bay

trong bang 4 duéi day.
Bing 4. Céc ky hiéu dd hoa cua cac khai niém trong ngén ngit USL
Ky hiéu Khai niém
. Bit dau ca sir dung
@® Két thuc ca sir dung
<Tén hanh dong> Hanh dong cua tic nhan
[ <Tennhinh done> | Hanh dong cua hé théng
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L _<TD_1 g; E‘z“_ 1:eln_tr_a>_ _-‘l Nut quyét dinh
Diéu kién gac R Ludng diéu khién
_________ <<include>>____, ) Quan hé Include gifra cdc ca sir dung
<<Extend>> > Quan hé Extend gifra cac ca str dung
_________ <<Use>>.______p Quan h¢ Use gifra cac ca st dung
Puong bao ca st dung
e R L e e |
i Contract <Name> i Contract
_________________________ Quan h¢ giira hanh dong hoac luf‘)ng voi Contract

Hinh 4 duéi day 1a mé hinh dic ta ca sir dung “Péng nhap” dugc mé hinh héa biang ngon ngit USL ma ching
toi da dé xuat. Mo hinh nay 14 mét thé hién cua MetaModel ciia ngén ngit USL trong hinh 3.

| comrsctstmuc |

: Inputs Countlogin: Integer : Contract MhapLai :

i i H

i i Pre H

i i i

i

i

————————————————————— I - [CountLogin=3]

,__J______________ql o L gl

| Contract DangNhap H L

| Inputs ! #,_-"' o R I,

| AcountExist:Boolezn __: oy _{' Contract NhapUserPass |

] . Nhip UserMame va ~====""T" Inputus,pw:String '

et s e s e = I PassWord R R0 S O oo |
: Contract DemDanghhap ; T ¥
: ke : | N "~ Yéuchu dang nhip |
: [AcountExist=False] : g [Ep—
I B = = R TR U N S ———
N —— ———a--7-= | nh&p*=3 I | Tai khodn hop 187 khang hop Contract TzikhoankKhangHople

Pass|a 8, yéu cdu nhip lai®

I
I
L i i A ---I?- 5 .| Pre :
T _— i —- Y4 [lus=size(}<8)or [us>size[16) or [pw- |
PEm 55 13N ‘N_I Tai kho&n ton tai? I i =size[}<=E)] i
H N Out

3 3 dang nha ! : i = i ‘ P e
Ta|1 kh:fn 2t | “Thangbaa: Tai khoan khanghop I8, dodai |
i nefi i e 5 ! UserMame trong khoang tir 8 d2n 16, 4 dai :
tai...Vd higu Hi&n thi cac chirc i |
i I
i I

i

nang sinh vién duwoc

L b o R 0 g e L thwechigén | Y. TTTT[TTTTTTTTTTTTTTTTTTTTToToS
: Contract TaikhoanKTonTai : ‘\N
l I O ey Vit F g B\ Yl
F | b 3 | . N i |
L] : [LanDangNhap>z=3] : |'.'| | : Contract KTTziKhoan :
1 Out i b s | Pre i
—— ex="Message: T2 khoin :I ______________ e | [[us-=size([>=8) and [us->size(}<=16)and |
| khéngtan tai, 5 130 ding :: Contract HienThiChucMang ! [pw-rsize(=8]] :
| nhip tdi dal33, Vd higu :: Pra : |
| hdachire néng ding nhip” :: [AcountExist=True] R e !
[ |

“Hign thi c2c chirc ning

i
|
|
|
i

____________________ y Dut :

l |
| sinhwvign drgcthee hign® )
! 1
: 1

Hinh 4. M6 hinh dic ta ca sir dung Dang nhép bang ngén ngit mé hinh héa USL
V. SINH CAC CA KIEM THU TU MO HINH PAC TA CA SU DUNG

Dé minh hoa cho phuong phép sinh cac ca kiém thir tu dong trong phan nay ching t6i s& sir dung vi du dic ta
ca str dung dang nhap trong hinh 4. Trong d6 ching t6i ky hiéu cac hanh dong va Contract nhu sau:

e Ky hiéu cdc hanh déng: Al: Bét dau ca sir dung, A2: Nhap User va PassWord, A3: yéu ciu dang nhap,
A4: Kiém tra tai khoan hop 1§, AS: Kiém tra tai khoan ton tai, A6: Hién thi cac chuc nang sinh vién dugc
thyc hién, A7: Thong bao: Tai khoan khong hop 1€, AS: Pém s6 lan dang nhap, A9: Kiém tra s 1an dang
nhép >=3, A10: Thong bao: Tai khoan khong tdn tai, A11: két thuc ca su dung.
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Ky hiéu cac contract: Cl: StartUC, C2: NhapUsserPass, C3: DangNhap, C4: KiemTraTaiKhoan,
C5: HienThiChucNang, C6: TaiKhoanKhongHopLe, C7: DemDangNhap, C8: TaiKhoanKhongTonTai.

) Ca sur dung duoc dac ta trong USL ¢c6 thé duoc st dung cho muyc dich sinh ty dong cac ca kiém thir bﬁng mot bd
chuyén mo hinh. Céc budc sinh cac ca kiém thir nhu sau:

Buée 1: Sinh céc kich ban kiém thir va xac dinh cac di liéu dau vao cta cac ca kiém thir. Chung toi s& xay
dung mot thuat toan cho phép duyét dd thi dé lay vé cac dudng di trong mé hinh va céac dir lidu dau vao
cung cép tir cac hanh dong. Khi d6 tmg v6i mdi duong di s& xac dinh duge mot chudi cac hanh dong va mot
tap cac Contract dic ta chi tiét cho cac hanh dong va diéu kién gac. M&i mot dudng di twong ting véi mot
kich ban kiém thir. Bang 5 dudi day 1a cac duong di xac dinh duoc tir mo hinh dic ta ca sir dung “Ping
nhap” trong hinh 4 dya vao thuat toan. Pong thoi xac dinh dugc cac dir liéu dau vao trong phan khai bao
InputA va InputS trong cac Contract. Vi du véi cac Contract xac dinh dugc trong vi du nay la ContLogin,
us, pw, AcountExist.

Bang 5. Céc kich ban xac dinh dugc tir mo hinh

Kich ban kiém thir Chuébi cic hanh djng thuc hién Tép cic Contract
SC1 Al, A2, A3, A4, AS, A6, All C1,C2,C3,C4,C5
SC2 Al, A2, A3, A4, A7 C1,C2,C3,C6
SC3 Al, A2, A3, A4, AS, A8, A9 C1,C2,C3,C4,C7
SC4 Al, A2, A3, A4AS, A8, A9, A10, All C1,C2,C3,C4,C7,C8

Bude 2: Sinh céc ca kiém thir tir cac kich ban kiém thir bang cach duyét qua tap cac Contract trong kich ban

dé: xéc dinh duoc cac truong hop kiém thtr khac nhau cin cir vao biéu thirc logic rang budc trong khai bao
pre, mdi truong hop kiém thir trong tng v6i mot bo gia tri ddu vao lam cho biéu thirc Logic thoa min, néu
dir liéu dAu vao nao khong co rang budc thi trong tng véi truong hop khong can xéac dinh gi tri; Xac dinh
d4u ra mong doi trong phan khai bao Out. Vi du véi kich ban kiém thir SC2 trong tip cac Contract co
Contract C6 c6 ménh dé Pre. Rang budc trén hai bién 1a us va ps bang s& xac dinh phép toan or, cac
Contract khac khong c¢6 rang budc nhu vay voi cac dau vao khac khong can xac dinh gia tri. Cac ca kiém
thir xac dinh dugc trong kich ban SC2 nhu trong bang 6.

Bang 6. Céc ca kiém thir cua kich ban SC2 ciia ca st dung Dang nhép

ca Kich
Kiém ban User Pass Count | Acount K&t qua mone doi
. kiém Name Word Login Exist q gde
thw -
thu
Thong bao: "Tai khoan khong hop
us->size()<8, | . 1¢ UserName trong khoang tir 8 dén
TC2.1) 82 !(us->size()>16) (us->size()<>8) | N/A N/A 16 ky tu, PassWord la 8 ky tu, yéu
cau nhap lai".
Thong bao: "Tai khoan khong hop
I(us->size()<8), |, . 1¢ UserName trong khoang tir 8 dén
T€22 1 8C2 | gosize(>16 | H(ussize0=8) | NIA I NIA | 6 kg, PassWord 1a § ky tu, yéu
cau nhap lai".
(us->size()<8). ¢ UserName trong Khodng t  den
TC2.3 | SC2 | ! (us- us>size)<>8 | N/A | N/A v S g xnoang it © de
. 16 ky tu, PassWord 1a 8 ky tu, yéu
>size()>16) A N
cau nhap lai".
Thong béo: "Tai khoan khong hop
us->size()<8, . 1€ UserName trong khoang tir 8 dén
TC24 1 8C2 us->size()>16 us->size()<>8 N/A N/A 16 ky tw, PassWord la 8 ky tu, yéu
cau nhap lai".

VI. CAC NGHIEN CU'U LIEN QUAN

C6 rat nhiéu cac nghién ctru dé xut phuong phap tiép can cho sinh ca kiém thir tir dic ta dwa trén mo hinh cta
dac ta ca su dung da ton tai. Nhu nghién ctu [5, 6,13, 14 ,17] da dé xuat phuong phap hinh thirc cho dac ta ca st dung
cho muc dich sinh test tw dong. Cac nghién ciru dé xuit phuong phap cho phép dic ta cac chudi tuong tac trong cac
ludng diéu khién thuc hién ca sir dung.

Trong [5] Clémentine Nebut va cac cong su da dé xuat cau trac Contract cho dic ta ca sir dung bang cac ménh
d8 logic trong ngon ngir rang buoc OCL trong pre (tién diéu kién), (post) hau didu kién cac contract niy mé ta tién didu
kién va hau diéu kién cua ca str dung chir khéng phai cua timg hanh dong trong ca st dung. Nhom tac gia méi ding lai
& budc sinh kich ban test tir contract va biéu d6 tuan ty trong UML.
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Trong [6] Alexander va cac cong su da deé xuét str dung steorio type trong UML dé dic ta hanh dong cia tac nhan
va hanh dong cua hé thong bang biéu do hoat ddng, dé xuat cia nhom tac gia méi chi dung lai 6 budc dac ta ca sir dung.

Trong [13] Simona Vasilache dé xuét 1y thuyét cho xay dung FrameWork cho phép sinh ca kiém thir dua trén
dic ta bang biéu do tuan tu va biéu dd phu thudc giita cac kich ban. Trong d6 budc dau tién sinh kich ban test tir biéu
d tuan ty, budc thi hai sé tién hanh mo hinh hoa céc kich ban bang biéu d6 phu thudc va sinh ca kiém thir tir bidu do
nay, voi phuong phap nay nhom tac gia chi dung lai dua ra cac truong hop Test khac nhau chir chua sinh ra dugc cac
ca kiém thtr cy thé gdm cac tap dit liéu dau vao va diu ra mong doi.

Trong [14] Tho T. Quan dé xuét phuong phap dic ta ca s dung béng chu tric File XML va xdy dung
FrameWork truc quan ho trg cho déc ta ca st dung va tir d6 sinh ra cac kich ban kiém thtr.

Trong [17] Tomasz Straszak va cac cong sy d& xudt phuong phap mot ngén ngit mé hinh hoéa TSL cho phép dic
ta cac kich ban cua ca kiém thir bang ngoén vin ban véi ci phap theo SVO-O (Subject Verb Object — indirect Object).
Hudng tlep can cho phép sinh cac kich ban kiém thir con viée sinh cac ca kiém thir con nhiéu han ché va chi dimg lai &
céc ca kiém thir triru twong chua xac dinh rd dugc timg dir liéu dau vao ciing nhu tap gia tri ddu vao cho cac ca kiém
thir.

Céc nghién ciru trén chii yéu ding ¢ bude dé xuét giai phap dac ta yéu ciu cua ca st dung bang cac giai phap
khéc nhau nhu sir dung biéu dd hoat dong trong UML, biéu dd tuan tu, Contract, biéu d6 phu thudc va dé xuat phuong
phap sinh kich ban kiém thir. Mot s6 nghién ctru dé xudt sinh ca kiém thir, tuy nhién cac ca kiém thir xac dinh duoc chi
la cac truong hop Test khac nhau chir chua x4c dinh dugc b dir lidu va déu ra mong doi cu thé cho ting ca kiém thir.
Giai phap cua ching toi cho phep sinh dugce cac kich ban kiém thir cu thé va bo ca kiém thir hoan chinh vdi tap cac dir
liéu dau vao, dau ra mong doi. Ngon ngir déc ta USL dugc phat trién dya trén mé rong biéu dd hoat dong trong UML
bd sung thém khai niém Contract, trong d6 ngdén ngir thira ké duoc tir biéu dd hoat dong trong UML dé duogc kiém
chung tinh ding dan cta biéu do, cac khai niém cia ngdn ngit 1a cac khai niém thudc mién dic ta ca sir dung phit hop
va than thién véi muc dich dac ta.

VIL. KET LUAN VA HUONG PHAT TRIEN

Chung t6i da dé xuat 1y thuyét cho phwong phap sinh céac ca kiém thir tir dic ta ca sir dung voi huéng tiép can
mo hinh héa mién chuyén biét cho dic ta ca sir dung. Trong d6 chung t6i di dwa ra dugc cl phap triru twong ciing nhu
¢t phap cu thé cho ngdn ngit USL, bang cach mo rong biéu dd hoat dong trong UML va thém vao cic Contract cho
phép dic ta chi tiét cac hanh dong, diéu kién gac cho muc dich sinh ca kiém thir tir m6 hinh. Phan sinh ty dong ca kiém
thir ciing nhu phat trién FrameWork hd trg cho ngon ngir chiing t6i sé trinh bay trong cac bai béo tiép theo.

Trong céc bai bao tiép theo chung toi s& tip chung vao trinh bay cac thuat toan sinh kich ban ca kiém thir va cac
ca kiém thir. X4y dung bo chuyén mé hinh 4p dung cac thuit toan trén cho phép sinh cac ca kiém thir tw dong tir ngon
ngit ma chung t6i da d& xuat. Pong thoi tiép tuc phat trién FrameWork cho phép mé hinh hoéa truc quan do hoa cho
ngdn ngir bang du an EMF va GMF cuia Eclipse va xay dung b sinh kich ban kiém thtr va ca kiém thir cho ngon ngit.
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A METHOD TO GENERATE TEST CASES FORM USE CASE
Chu Thi Minh Hue, Dang Duc Hanh, Nguyen Ngoc Binh

ABSTRACT - Use cases have achieved wide use for capturing and structuring software requirements. Nowadays, the use
case model usually is presented by the use case diagrams in UML and use cases specification is documented in text format. Use case
specifications are created in during the analysis phase to specify software system’s requirements and can also be used for creating
system level test cases. Using use cases to get system tests has several benefits including test design at early stages of software
development life cycle that reduces over all development cost of the system. It is usually documented by natural language. So there
is a large gap to bridge between use case specification and concrete test cases. In this paper, we propose a method to specify use
case by a model and guide automatically generated test cases from this model. In which, we propose a language to modeling use
case specification USL for modeling the use case specification and automatic generate test cases. USL are extended form the UML
activity diagram and add Contract concept, which allows specify details a action and a guard condition in a flow. With this
approach, we develop a metamodel for presenting the abstract syntax of USL.Our approach allows to transform directly from the
use case specification to test case scenario, test cases.



