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PHAN MO PAU
1. Ly do chon deé tai

Khoa hoc k¥ thuat ngdy cang phat trién voi toc do cao, hang loat cac
san phan phan mém dugc dua ra phuc vu cho con ngudi. Mdi ngdy ching ta
nghe dau d6 tin tirc v& van dé an toan, bao mat thong tin, mot ngan hang bao
céo s6 du tai khan khong chin xac, mot doan tau bi va cham, mot may bay bi
mat trong khong gian hoic mot hacker truy cip dén hang triéu thé tin dung.
Tai sao diéu nay xay ra? Co thé do 1ap trinh vién may tinh khong tim ra cach
dé 1am cho phan mém don gian?

Phian mém ngay cang trd nén phirc tap hon, c6 dugc nhiéu tinh ning
hon, duoc thiét ké ndi v6i nhau nhiéu hon va cling co nhiéu truc tric hon tir
chuong trinh. Viéc xay dung va phat trién phan mém ngay cang duogc nang
cao hon bang cac cong cy hd tro tién tién. Nho vao d6 ma cac chuyén gia phat
trién thyc hién hiéu qua va dem lai nhiéu loi nhuan hon trude. Tuy nhién véi
cong nghé ngay cang cao thi doi hoi muac do ng dung 16n va phat sinh ra su
phtc tap cung véi chi phi, thoi gian ting 1én. Do d6 phuong phap dé cai thién
diéu nay chinh 1a thyc hién két hop gita xay dung va qua trinh kiém thir. Hau
hét cac cong ty phan mém 16n déu cam két vé chat lugng phan mém do ho tao
ra, d6 1a mot trong nhitng nhiém vy khé khan nhét hién nay. Co nhiéu 1i do
cho viéc nay:

Mot san phan phan mém khong phai 1a mot ddi twong hitu hinh c6 thé
do duoc, co thé cam théy hoac léy mau vi vay rat kho khian dé thir nghi¢m
mot san pham phan mém.

Kiém thtr phadn mém van khong duoc coi 13 mét trao ddi thuong mai
dugc cong nhan, do dé viéc tim kiém dugc nhitng ngudi chuyén nghiép du
diéu kién cho cac cong viéc thir nghiém 1a kho khan.

Khéng gidng nhu qué trinh san xuat di dugc xac dinh va tiéu chuan
hoa thiét ké san phan trong qua trinh, kiém soat chét luong, quy trinh tuong tu

nhu tiéu chuan hoéa van chua dugc xac dinh dé thir nghiém phan mém.
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Céc cong cu ty dong hoa hoat dong kiém thur phén mém van con trong
giai doan méi bat dau, con phai mat nhiéu thoi gian dé c6 cac cong cu tu dong
hoéa tinh vi ¢6 san cho cac hoat dong kiém thir phan mém.

NGO luc tim k§ thuat méi cho cac hoat dong thir nghiém phﬁn mém van
dang dugc phat trién...

Tam quan trong cta kiém thir phdn mém 13 qua bao la bat ctr that bai
ctia san pham phan mém hodc tng dung déu c6 thé gay thiét hai hang ty dong
cho cong ty. Tham chi néu cac 16i phan mém khong phai 1a qué 16n, chi phi
hd tro dé co thé chay thir ciing mat ca chuc toi trim triéu trong vong doi cua
san pham phan mém.

Mot khiém khuyét trong san phéan 1a gi? 1am thé ndo n6 anh hudng dén
nguoi sit dung, nhitng gi ngudi ding cam thy khi tim thdy mot khiém khuyét
trong san phan sau khi mua va st dung né, 1am thé nao dé ngin ngira nd, va
cudi cung 1a 1am thé nao dé xac dinh va loai bo cac khuyét diém do.

Cac phuong phap thiét ké ca kiém thtr va ung dung c6 vai tro cuc ky
quan trong trong viéc dua mot tmg dung bao dam chat luong vao thuc té.

Kiém thir 1a mot trong nhimng giai doan ctia qua trinh phat trién, hoan
thanh san pham. Trudc khi san pham dugc phat hanh tat ca cac chic ning
cling nhu giao dién, tng dung cua san pham d6 déu can qua kiém thir. Mot
san pham tuy duoc thiét ké t6t nhung cling khong thé tranh khoi cac sai sot.
Kiém thir hiéu qua s€ phat hién ra dugc cac sai sot nay, tranh cac 16i trude khi
phat hanh san pham. Kiém thir dimg dudi vai tro ctia nguoi sir dung, sé gitp
cho san pham c6 sy thich img phtl hop hon véi thi hiéu va nhu cau ngay cang
cao ctia nguoi dung. Vi vy, can nghién ctiru vé cach thiét ké ca kiém thir dé
kiém thir hiéu qua, dic biét 1a cach thiét ké c6 kha ning s6 hoa. Po ciing 13 1y
do ma toi chon dé tai “K§¥ thuit xac dinh cac ca kiém thir va dir liéu kiém
thir nho' ma tran kiém th” 1am luan van thac si ctia minh.

2. Muc dich nghién ctru
Xac dinh vai trd cua phuong phép ca kiém ther va Gng dung trong

nghién ctru khoa hoc va ché tao san pham. Trén co s& nghién ctru va phan tich
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cac giai phap an toan trong viéc kiém thir san pham, phan phdi, trao doi, ciing
nhu cac phuong thirc quan 1y nham mang lai hiéu qua cao nhat trong qua trinh
dua mot san pham nao d6 vao tmg dung thuc té.

Kiém thir gitip rat ngan thodi gian va giam chi phi cho san pham phan
mém. No gitp cho cac chuyén gia kiém thtr tim ra 13i trong qua trinh tao ra
phﬁn mém va dam bao hon vé chét lugng. Kiém thir thuc hién chit ché s& han
ché 151, tuy nhién trong phan mém van con tiém an céac 16i va co6 thé phat sinh
bat cr luc ndo din dén kha ning gay thiét hai cho nha san xuat vi viy can
thuc hién qua trinh kiém thtr lién tuc, xuyén sudt trong cac giai doan phat
trién ctia phan mém. D6 1a phuong phap tot nhat dé dam bao cho cac yéu cau
ctia ngudi dung vé thiét ké va tmg dung phan mém duogc dap tmg day du.

3. Nhiém vu nghién ctru

Nghién ctu cac 1y thuyét tong quan vé phuong phéap ca kiém thir va
tmg dung: Cac khai niém co ban, tién trinh kiém thir, cac phuong phap, k¥
thuat kiém thtr va ing dung.

Nghién ctru vé phuong phép thiét ké ca kiém thtr va tmg dung, cac van
dé can luu y khi thiét ké, kiém thir va tmg dung san pham.

Ung dung thir nghiém dbi véi phuong phap ca kiém thir va tng dung,
néu cac két qua dat dugc, chua dat duoc va hudng giai quyét cac van dé khi
kiém thtr va tng dung san pham.

4. P6i twong va pham vi nghién ciru

Pbi twong nghién ctru cua dé tai tap trung vao cac phuong phap ca
kiém thir va (mg dung phan mém va phan cing.

Pham vi nghién ctru cua dé tai duogc giéi han trong van dé kiém thu
hop trang va ma tran kiém thir.

Pé kiém thtr khong mét nhiéu thoi gian va chi phi, nguoi ta bat dau dua nd
vao trong cac img dung xay dung phan mém dé c6 thé két hop ching lai voi nhau.
Viéc 1am nay bién quy trinh kiém thtr thanh quy trinh bat budc thuc hién trong
mdi du 4n phan mém. Nhung dé c6 hiéu qua cao nhat ngudi kiém thir can ¢
phuong 4n, ké hoach hay chién luoc riéng cho timg img dung phan mém.

5. Pong gop méi cia luan van
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Xac dinh dugc cac tiéu chuan thich hop cho viéc chon phuong phap
thiét ké ca kiém thir va dit liéu kiem thtr nhd ma tran kiém thi.
6. Phuwong phap nghién ctru

- Phuong phap tong hop phan tich cac van dé lién quan dén dé tai.

- Phuong phap thong ké két hop véi phuong phép chuyén gia.

- Phuong phap két hop 1y thuyét véi thuc nghiém trén may tinh.

7. Nhirng ngi dung chinh ctia luin van:

B cuc cua luan vin gdm 3 chuong:

Chuong 1: Tong quan vé kiém thtr phan mém va ca kiém thir: Khai
niém vé kiém thtr phan mém, chién luoc kiém thér phan mém, cic phuong
phép va k¥ thuat kiém thir. Nhitng nét chung nhat vé ca kiém tha: Khéi niém
ca kiém thir, van d¢ thiét ké ca kiém thtr.

Chuong 2: Céc k¥ that thiét ké ca kiém thir gom: Ky thuat bao phu
cau lénh, k¥ thuat phan 16p tuong duong, k¥ thuat phan tich gia tri bién, k¥
thuat do thi nguyén nhan — két qua, k¥ thuat doan 15i.

Chuong 3: Phan mém thir nghiém thiét ké ca kiém thu: Ky thuét bao
phil cau 1énh dya vao ma tran kiém thir dé thiét ké ca kiém thir va dir liéu
kiém thtr, &p dung thiét ké ty dong ca kiém thir cho mot s6 mo-dun chuong
trinh trong bai giang vé cau 1énh ¢ cau trac tai Truong THCS Thuy Son Hai

Phong.
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CHUONG 1

TONG QUAN VE KIEM THU PHAN MEM VA CA KIEM THU

1.1.Téng quan vé kiém thir phin mém

1.1.1.Khai niém vé kiém thir phin mém

Kiém thtr phan mém (software testing) 1a mot trong nhitng yéu t6 gop

phan bao dam chét lwong phdn mém (SQA), 13 khau dién hinh kiém soat dic

ta, thiét 1ap, 1ap ma.

Theo Glen Myers: “Kiém thir phan mém la qud trinh vdn hanh chwong

trinh dé tim ra loi”.

b

Can van hanh nhu thé nao dé:

- Hi¢u suat tim ra 161 1a cao nhat.

- Chi phi (thoi gian, cong strc) it nhat.

(Gido trinh ky nghé phan mém. Nguyén Vin Vy, Nguyén Viét Ha. Nha
xuat ban Gido duc Viét Nam nam 2009)

Kiém thtr phan mém duoc dit ra v6i nhitng 1y do:

Muén nhan dién phﬁn mém nhu mot phﬁn tr cua hé théng hoat
dong.

Han ché chi phi cho cac that bai do 15i gdy ra sau nay (hiéu qua)

C6 ké hoach tt nang cao chat luong sudt qua trinh phat trién (giai

phap).

Kiém thir gitr vai tro 16n trong qué trinh phat trién phan mém. Xét theo

tiéu chi vé chi phi thi kiém thir chiém:

40% cong stc phat trién;

> 30% tong thoi gian phat trién;

Véi cac phan mém c6 anh hudng t6i sinh mang, chi phi co thé gap
tir 3 dén 5 lan tong cac chi phi khic cong lai.

Giam chi phi phat trién;

Tang d0 tin cdy ctua san pham phan mém.

Van dé¢ dat ra 1a can van hanh phan mém nhu thé nao deé:
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- Hiéu suat tim ra 13i 13 cao nhat?

- Chi phi (thoi gian, cong sirc) it nhat?

Muc tiéu trude mat ctia kiém thtr phdn mém 13 tao ra cac ca kiém thir dé
tim ra 161 ciia phan mém.

Muc dich cudi cing cta kiém thtr phan mém nhiam c¢6 mot chuong trinh
tbt, chi phi it.

Glen Myers phat biéu mot sé quy tic gidng nhu muc dich kiém thu:

® Kiém thir 1a mot tién trinh thyc hién mot chuwong trinh v6i ¥ dinh tim
ra 19i.

@MGot ca kiém thtr 1a mot truong hop kiém thir ¢6 xac suat cao dé tim
ra 19i.

®Viéc kiém thir thanh cong la viéc kiém thtr 1am 16 ra mét 161 con chua
dugc phat hién.

Céc muc dich trén dan dén mot su thay doi 16n trong quan diém.Ching
di nguoc lai quan diém thong thuong 13 mot phép kiém thtr thanh cong 1a
kiém thir khong tim ra 16i nao. Muc dich cua chung ta 1a thiét ké cac ca kiém
thir dé 1am 16 ra mot cach co hé thong nhiing 16p 16i khac nhau va 1am nhu
vay voi1 mot s6 luong thoi gian va cong suc it nhéat.

Néu kiém thtr dugc tién hanh thanh cong, thi né s& lam 16 ra nhiing 15i
trong phan mém. Viéc kiém thir phan mém lam viéc theo dic ta nén cc yéu
cau hiéu ning dudng nhu 1a duoc dap tng. Bén canh d6, dir lidu thu thap
duogc khi viéc kiém thtr tién hanh dua ra mot chi dan tot vé do tin cdy phan
mém va mot chi din nao d6 vé pham chat phan mém véi tu cach toan cuc.

C6 mdt diéu ma kiém thir khong thé lam duoc: Kiém thir khong thé
ching minh dugc vi¢c khong cod khiém khuyét, né chi c6 thé ching minh
dugc khiém khuyét phan mém hién hiru.

Khi kiém thir, nguoi ta dua ra nhimg khai niém vé ca kiém thir “tot” va
“thang 10i”:

- Cakiém thu tot 1a ca kiém thur ¢6 xac suat cao timra 1 101.
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- Cakiém thir thang loi 12 ca kiém thir 1am 16 ra it nhat mot 13i.

Van dé dit ra & chd néu khong tim duoc 15i ndo thi co thé két luan ph?m
mém hoan hao? Cau tra 10i chung 12 chua hin nhu vay.

Kiém thtr ¢6 nhiéu loi ich, trong d6 phai ké dén cac loi ich quan trong:

- Cakiém thir thang loi 1am 16 ra khiém khuyét

- Kiém thir mang lai cac loi ich phuy 1a thuyét minh:

+ Churc nang tuong tng véi dac ta,
+ Thuec thi phtt hop yéu ciu va dic ta,
+ Cung cip céc chi sb tin cdy va chat luong.

Tuy kiém thtr ¢6 nhiéu loi ich nhu trén nhung chua thé khang dinh
phan mém khong con khiém khuyét.

1.1.2. Muc dich ciia kiém thir phin mém

Ciing giéng nhu cac san phAm may moc va cac hé thong vat 1y, muc
dich cua kiém thtr phan mém 1a dé dam bao hé thdng phan mém cé thé 1am
viéc tot nhu mong mudn khi ching dugc dem ra thi trudng toi tay khach hang
va nguoi st dung. Cach thuong dung dé dua ra nhimg kiém chung vé chat
luong cho san pham 1a dua san pham vao “chay thir” hay duoc kiém tra trong
phong thi nghiém trudc khi phan phdi san pham ra thi trudng. Trong nganh
Cong Nghé Phan Mém, cac san pham phan mém duoc kiém tra, chay thir
duoc goi chung 13 kiém thtr phan mém.

Muc dich cua viéc kiém thr phan mém 13 gi? Kiém thtr phin mém
nhim vao hai muyc dich chinh 1a: Pua ra nhitng chimg nhan vé chat luong va
phat hién sira 161 phan mém.

Quy trinh kiém thir phan mém

Nhitng hanh dong chinh ciia kiém thir phan mém la:

+ Chuan bj va lap ké hoach kiém thur: Dt ra cac muc tiéu cu thé cho
viéc kiém thir, chon chién luoc kiém thir, chuin bi cac truong hop kiém thir

cu thé va cac thu tuc ki€ém thir.
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+ Thuc thi: Tién hanh kiém tht theo ké hoach, quan sat va thu thap cac
két qua.

+ Phan tich va theo ddi: Trén nhimg két qua thu dugc, phan tich dé tim
16i. Néu mot 151 nao d6 xuat hién thi dua ra giai phap stra d6i, stra d6i va tiép
tuc theo ddi téi khi 16i d6 dugc stra.

Piém quan trong trong thyuc thi kiém thir d6 13 tranh dé 18i tir mot
truong hop kiém thir anh huéng dén cac trudng hop kiém thir khac.
1.1.3.Chién lwge kiém thir phin mém
1.1.3.1.Khai niém chién lwge kiém thir

Chién lugc kiém thir 14 su tich hop cac k¥ thuat thiét ké ca kiém thu
tao thanh mot day cac budc nham huéng dan qué trinh kiém thir phan mém
thanh céng.

Chién luoc kiém thtr duge dit ra véi muc tiéu nham phéac thao mot 16
trinh de:

- Nha phat trién t6 chirc viée bao dam chat luong bang kiém thir,

- Khach hang hiéu dugc cong strc, thoi gian va ngudn luc can cho

kiém thtr.

Chién lugc kiém thtr can phai dat nhimg yéu cau sau:

- Tich hop dugc cac khau nhu 1ap ké hoach, thiét ké ca kiém th, tién

hanh kiém thir, thu thap va danh gia cac thong tin két qua.

- Pu mém déo dé cd vii 6¢c sang tao, dap tmg dugc nhu cau khach

hang

- Thich tmg véi mirc kiém thir cu thé

- Pap g cac dbi twong quan tim khac nhau.

Kiém thir 1a mot tap hop nhitng hoat dong ma co thé duoc 1ap ké hoach
trudc va tién hanh mot cach cé hé thong. Mot tap cac budc ma trong d6 ching
ta ¢4 thé van dung nhitng k¥ thuat thiét ké ca kiém thir va phuong phap kiém

thir c6 nhitng dic trung mang tinh “khudn mau”:
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Bit dau & mirc mo-dun va tiép tuc cho dén khi tich hop ¢ muc hé
théng tron ven.

Céc k¥ thuat kiém thir khac nhau 1a thich hop cho nhiing thoi diém
khac nhau.

Puogc ca ngudi phat trién va nhom kiém thtr doc 14p cung tién hanh.
Kiém thtr di truée g& 18i, song viée g& 16i phai thich tng voi ting

chién lugc kiém thu.

Chién luoc can thich Gmg véi timg mire kiém thtr va phai dua ra hudng

dan cho ngudi thyc hanh va mét tap cac cot mbe cho ngudi quan ly. Co hai

muc kiém thur:

Kiém thtr mirc thap: thim dinh timg doan m3 ngudn xem cé tuong
g va thyc thi ding dan hay khong?

Kiém thir mirc cao: tham dinh va xac minh cac chtic ning hé thong
chu yéu co dung dic ta va dap tng yéu cau cua khach hang hay

khong?

Moi chién luge dap irng dugce yé€u cau can quan tam:

C6 cac hudng dan cho nguoi thuc hién tién hanh kiém thi.

C6 cac cot moc cho cac nha quan 1y kiém soat hoat dong bao dam
chat luong.

C6 thude do dé do va nhan ra cac van dé cang sém cang tot.

Khach hang c6 thé nhan biét duoc qué trinh kiém thir.

Viéc kiém thir cung cdp mot thanh liy cudi cing dé co thé thaim dinh

vé chat lugng va co thé phat hién ra 15i.

C6 mot s0 quan diém sai lam:

- Nguoi phét trién khong nén tham gia kiém thir.

Cho phép nguoi la kiém thir mot cach thd bao.

- Nguoi kiém thir chi quan tAm khi kiém thir bat dau.

Nén xuét phat tir thyc tién ma phan cong trach nhiém thur:
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- Nguoi phét trién chiu trach nhiém kiém thtr don vi do minh phat
trién dé bao dam thuc hién theo dung thiét ké, co thé tham gia kiém
thir tich hop; khong khoan tring chwong trinh cho nguoi kiém thir ma
phai cting 1am viéc voi ngudi kiém thir xuyén sudt dy an.

- Nhom kiém thtr doc lap bat dau 1am viéc khi cac khoan muc cau trac
phan mém da day du, gitp gd bo nhitng thanh kién: “nguoi xay dung
khong thé kiém thir tt san phAm”, g& bo mau thuan giita nhitng ngudi
tham gia; danh gia cong stc nguoi phat trién bo ra tim 15i; tao ra bao
cao day du cho t6 chirc bao dam chat lugng phan mém.

1.1.3.2.Mb hinh chién lwgc tong thé

V& mit k¥ nghe¢, viéc kiém thur gém mot s6 budc duge thue hién tuin
tw. Ban dau, viéc kiém thur tap trung vao tirng mé-dun riéng biét bado dam nod
ban hanh dung din nhu mot don vi. Do d6 méi c6 tén kiém thir don vi. Kiém
thir don vi dung rat nhiéu cac k¥ thuat kiém thir hop trang, kiém soat cac
duong dic biét trong cu trac diéu khién ctia mot 16p md-dun nham phat hién
t6i da cac 16i. Mit khac, cac mo-dun phai dugc lap ghép hay tich hop lai dé
tao nén phan mém hoan chinh.

Viéc kiém thir tich hop ¢6 lién quan dén tham dinh va xdy dung chuong
trinh. Cac k¥ thuat thiét ké kiém thir hop den duoc dung trong hau hét qua
trinh tich hop, mic du cac kiém tht hop trang ciing c6 thé duoc dung dé bao
quat da sé cac dudng diéu khién. Sau khi phan mém da duoc dung tich hop
(duoc xdy dung), mot tap hop cac phép kiém thir s& duoc tién hanh. Cac tiéu
chuan hop 18 (dugc thiét 1ap trong phén tich yéu cau) ciing phai dugc kiém
thir.Viéc kiém thir hop 1& dugc tién hanh nham bao dam phan mém déap tng
day du cac yéu cau chirc niang. Céac k¥ thuat kiém thir hop den dugc dung chi
yéu trong kiém thir hop 18.

Kiém thir hé théng nam trong khung canh rong hon cia k§ nghé hé

théng mdy tinh. Khi lam hop 1¢, phan mém phai dugc t6 hop voi cac phan tir
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hé thdng khac (nhu phan ctng, con ngudi, CSDL).Vi vy, kiém thtr hé théng

1a rt quan trong.

(Trich trang 46. Ky thudt phdn mém - Lé Van Phing - Nha xudt bdn

théng tin truyén théng nam 2010)

Cudi cung, kiém thir chd'p nhdn s& thim dinh lai rﬁng tat ca cac thanh

phan c6 phdi khdp véi nhau khong, ciing nhu chitrc ning hay do hoan thién

cua hé théng c6 dat dugc khong.

Phan tich Ké hoach kiém ( Test chip nhan
yéu cau thir chap nhén > x4c minh
Tham dinh
\
\
Dic ta hé Ké hoach Test hé théng ]
thong kiem thir hé A
thong
\
\
Thiét ké K& hoach 4.[ Test tich hop ]
kién trlc kiém thir tich
hop / > Tham dinh
\
\
Thiét lgé' J Test don vi ]
chi tiét L

AN
N\

Hinh 1.1.M6 hinh chién hegc kiém thir tong thé
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Lép ké | Thiétkéca Chuanbi di Tién hanh W Sosanh,
| hnarh KT | § kigrn thie li&u, dk kidrm thiy danh gia
M M
Yéu chu, MhAt ky
i nguin

Hinh 1.2. M6 hinh tién trinh thuc hién kiém thir

1.1.3.3. Mot s6 chién lwogc kiém thir khac
Ngoai chién luoc kiém thir tong thé, nguoi ta con tién hanh mot loat

cac chién luoc kiém thir bo tro khac nhu:

Kiém thir hé thoi gian thyc

Kiém thtr Alpha va Beta

Kiém thu so sanh.

1. Chién lwgc kiém thir hé thoi gian thue

Hé thoi gian thuc 13 hé thdng dap ung ding, chinh xac cac sy kién cia
moi trudng.

Kiém thir h¢ thong thoi gian thuc 1a rat kho. Nhimg nguoi thiét ké ca
kiém thir khong chi phai xem xét cac truong hop kiém thtr hop den va hop
trang ma con phai xem xét ca viéc chia thoi gian cho dir liéu ca co ché song
song cho cac nhiém vu (tién trinh) giai quyét dit liu d6.Trong nhiéu tinh
huéng, trang thai ctia hé théng ciing c6 thé dan t6i 16i.

Mobi quan hé mat thiét giita phan mém thoi gian thuc va moi trudng

phan cung cua nod cling ¢6 thé gay ra cac van dé cho kiém thir.Viéc ki€m thu
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phan mém phai xem xét tic dong cua cac 16i phan cting dén xir Iy phan
mém.nhiing 15i nhu thé rat kho mé phong sat thuc té.

Pé khic phuc kho khin trén, chién luge kiém thir duge vach ra theo 4
budc thuc hién:
Buéc 1: Kiém thir tac vu

Kiém thir tung tac vu mdt cach doc lap voi nhau (bﬁng kiém thir hop
tring va hop den).

Kiém thtr tic vu cho phép phat hién sai vé logic va chtc ning nhung

khong phat hién sai vé thoi gian va ung xir.

Buéc 2: Kiém thir ing xir

Trudce hét sir dung cong cu CASE tao mo hinh hé thong dé mo phong
ung xur, xem Ung Xt nhu hau qua cua sy kién tac dong tir ngoai vao.

Sau d6 dung két qua hoat dong phan tich nay dé thiét ké cac ca kiém
thir (twong tu k¥ thuat dd thi nhan qua).

Tiép theo, phan 16p su kién (phan hoach twong duong). Kiém thir timg
16p su kién va nhan tng xu cta hé thi hanh dé phat hién cac sai do xir Iy dap
ung cac su kién do.

Cudi cung, kiém thtr moi 16p su kién. Cac su kién duoc dua vao trong
hé théng theo thtr tu ngiu nhién va véi tin xuat ngiu nhién nham phat hién
cac 10i tmg xur.

Budéc 3: Kiém thir lién tac

Kiém thir lién tac 1a kiém thtr ¢é tim céc sai lién quan dén thoi gian dép
tmg do khong dong bo:

- Céac tac vu khong dong bo khi lién tac véi cac tac vu khac. Vi thé can
kiém thtr vé6i nhip di¢u dir liéu va murc tai véi cac xur Iy khac nhau.

- Cac tac vu khong déng bo do giao tiép phu thudc hang doi thong diép

hoac truy nhap kho dit li¢u cling duoc thur dé boc 10 cac 151 vé quy mo dir li¢u.
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Budéc 4: Kiém thir toan hé thong
Tich hop phan cimg va phin mém nhim tim 131 trén cic phuong dién:

- Giao dién (gitra phan ctng va phan mém)

- MOi truong (tac dong tir moi truong, cac su kién).

- Céc ngit (cac loai ngat va cac xtr Iy xay ra nhu hau qua cla ngit).

2. Kiém thir Alpha va Beta
Kiém thir alpha (alpha testing) va kiém thir beta (beta testing) déu do
nguoi dung thuc hién va déu dugce thuc hién trong moi truong thuc.

Nguoi phat trién khéng thé nao luong hét duoc khach hang s& dung
chuong trinh nhu thé nao. Cac huéng dan sir dung co thé bi hiéu sai, viéc to
hop dir liéu la lai c6 thé hay duoc dung, cai ra duong nhu rd rang voi ngudi
kiém thtr, nhung c6 thé lai kho hiéu ddi véi nguoi dung.

+ Kiém thir Alpha

Kiém thir Alpha duoc khach hang tién hanh tai co quan ctia ngudi phat
trién. Phan mém duogc dung theo sy sip dit ty nhién véi ngudi phat trién
(nhin qua vai) ngudi ding va ghi lai cac 18i khi str dung. Kiém thir Alpha con
c6 tén khac 1a kiém thir “sau lung” va duoc tién hanh trong mot moi truong
c6 kiém soat.

Dit liéu cho kiém thir Alpha 13 dit liéu mé phong.

+ Kiém thir Beta

Kiém thir Beta duoc ngudi dung cudi tién hanh tai mot hay nhiéu co
quan khach hang. Khong gidng kiém thir Alpha, nguoi phat trién thuong
khong c6 mit. Do dokiém thir Beta 1a viéc ap dung “song” cua phan mém
trong mot moi truong ma nguoi phat trién khong thé nao kiém soat dugc.
Khach hang ghi lai tat ca cac van dé (thuc hay tuéng tuong) gip phai trong
khi kiém thtr Beta va bao céo lai nhitng van dé d6 cho nguoi phat trién trong
nhimg khoang thoi gian déu dan. Xem nhu mot két qua cua van dé dugc bao
c4o trong kiém thir Beta, ngudi phat trién tién hanh sira doi r6i chuan bi dua

ra san pham phan mém cho toan b khach hang.
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Trueong hop kiém thir Alpha va Beta cho 1 khdch:

- Khi cac ph?ln mém danh cho mét nguoi dat hang, thi hoat dong kiém
thir chi can mot khach hang tién hanh tham dinh moi yéu cau.

- Kiém thtr nay do ngudi st dung cudi cung thuc hién, khong phai 1a
nguoi dat hang.

- Kiém thir chép nhan c6 thé tién hanh vai tudn hodc vai thang mat lan,
nhd d6 ma boc 16 dugce cac 161 tich liy 1am suy giam hé thdng theo thoi gian.
Truong hop kiém thir Alpha va Beta cho n khach:

V6i phan mém danh cho nhiéu khach hang, thi kiém thir chap nhan
bang mot khach hang 1a khong thyc t€.Qua trinh kiém thir Alpha va Beta cho
nhiéu nguoi tién hanh 1a bat budc.

3. Kiém thir so sanh

C6 mot s6 tinh hudng (nhu diéu khién may bay, diéu khién nha may
nang lugng hat nhan) ma trong d6 do tin cdy cta phan mém la yéu té hang
dau.Trong nhimg ung dung nhu vay, phan cing va phan mém thuong duoc
yéu cau t6i thiéu hoa kha nang 18i. Khi phan mém duoc phat trién, nhoém ky
nghé phan mém tach biét s& phat trién nhimng ban doc 1ap tng dung bang cach
dung cung dic ta.Trong nhitng tinh hudng nhu thé, mdi ban cé thé duoc kiém
thir v6i ciing dir liéu dé dam bao rang tat ca déu cho két qua gidng nhau.

Céc nha nghién ctru da goi y rang cac ban phan mém doc 1ap duoc phat
trién. Nhitng ban doc 1ap nay tao nén cho ky thuat kiém thir hop den dugc goi
1a kiém thir so sanh (comparision testing) hay kiém thir dia vao nhau (back-
to-back testing).

Khi tao ra nhiéu cai dit cho cung mot dic ta, cac ca kiém thir dugc thiét
ké dé dung nhimng k¥ thuat hop den khac (nhu phan hoach twong duong) dugc
xem nhu timg ban dau vao cua phan mém. Néu két qua ra ciia mdi ban 13
gidng nhau thi nguoi ta gia thiét ring tat ca cac cai dit déu dang. Néu két qua
ra 1a khéac nhau thi ting ung dung s€¢ dugc nghién ctru lai dé xac dinh liéu mot

khiém khuyét trong mot hay nhiéu ban c6 phai 13 nguyén nhan sinh ra sy khac
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biét hay khong. Trong phan 16n céac trudng hop, viée so sanh cac két qua ra co
thé duoc thuc hién ty dong.

Viéc kiém thir so sanh khong don gian. Néu dic ta ma tir 46 tat ca cac
phién ban dd dugc xay dung ra bi 16i thi moi ban déu co thé phan anh 16
d6.Mat khac, néu timg ban doc 1ap lai tao ra két qua giéng nhau, nhung khong
dung, thi viéc kiém thir diéu kién s& khong phat hién dugc 15i.

Trong qua trinh kiém thir so sanh, can chu ¥:

- Khi trién khai nhiéu phién ban phan mém tir cing mot dic ta, kiém thir
hop den cho céc san phém nay duogc thuc hién véi cung ca kiém thtr va cung
cac dur liéu vao.

- Khi so sanh cac két qua thu duogc, néu co khac biét nghia 1 o sai trong

mot sdn pham nao do.

Béc ta phn Y l Phin mém "
mém | P chih sita
(4 Hinh Dy dudnd Dat
ém thi tin ¢4
lém thy 3y
Yes
Phan tmém vit ‘

ditm cly

Hinh 1.3. So d6 théng tin todn b tién trinh kiém thir

(Trang 75. sach Kiém thir va dam bdo chdt lwong phan mém. ciia Thac
Binh Cuong -NXB Bdch khoa Ha Ngi 2011)
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1.1.4. Cac phuong phap va ky thuit kiém thir

Thiét ké kiém thir cho phan mém va cac san pham k¥ nghé khac c6 thé co
tinh thach d6 nhu viéc thiét ké ban dau cho chinh ban than san pham. Nguoi k§
su phan mém thuong kiém thir han mém sau khi lap trinh xong. Céc ca kiém thi
doi hoi vira dang lai vira di. Mit khéc, kiém thir can duoc thiét ké sao cho c6
kha niang cao nhat dé tim ra 151 véi thoi gian va cong st it nht.
1.1.4.1.Mét s6 phwong phap kiém thir

C6 rat nhiéu phuong phap thiét ké truong hop kiém thtr cho phin mém.
Nhiing phuong phap ndy cung cip cho ngudi phét trién mot cach tiép can hé
théng toi viée kiém thir. Quan trong hon, nhimg phuong phap nay dua ra mot
co ché c6 thé giup dam bao tinh diy du cua kiém thir va dua ra kha ning cao
nhat dé phat hién ra 15i trong phan mém.

Bat ky san pham k{ nghé nao déu c6 thé duoc kiém thir mot trong hai
cach:

Cach 1: Kiém thu chirc niang/ hop den: cho dir liéu dau vao dung/ sai,
kiém tra dau ra dGng/sai, tic 1a kiém thtr xem ting chirc ning c6 van hanh
dung khong, khong quan tdm dén cau trac bén trong cua chirc nang do.

Cach 2: Kiém thuc ciu tric/ hop tring: khong nhitng quan tim dén mbi
quan hé dau vao va dau ra cta chirc ning d6 ma con quan tdm dén ciu tric
bén trong, quan tdm chi tiét dén timg dau vao dau ra cua cac thanh phan cau
thanh trong d6 va ca sy an khop giita chung nita, tirc 13 dam bao rang, sy van
hanh bén trong thuc hién ding theo dac ta va tat ca cac thanh phﬁn bén trong
déu duoc quan tam va duogc kiém tra mot cach chi tiét.

DPoi voi ph'?m mém may tinh, kiém thur hop den biéu thi viéc kiém thur
duoc tién hanh tai giao dién phﬁn mém. Mic dau chung dugc thiét ké dé phat
hién ra 13, kiém thtr hop den duoc dung dé thé hién ring cic chirc ning phan
mém di van hanh, cai vao duoc chép nhan dung, va cai ra dugc tao ra ding,

tinh toan ven thong tin ngoai (nhu tép dit liéu) 1a duoc duy tri. Phép kiém thir
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hop den xem xét mot khia canh cua hé théng ma it dé y t6i cau tric logic bén
trong ctia phan mém.

Kiém thtr hop tring duoc hudng ti viée xem xét ki vé chi tiét thu tuc.
Céac duong logic di qua phan mém dugc kiém thtr bang cach dua ra cic
trudong hop kiém thir, vén thuc hién trén mot tap xac dinh céc diéu kién va/
hodc chu trinh. “Trang thai cta chuong trinh” ¢6 thé duoc xem xét tai nhiéu
diém khac nhau dé xac dinh liéu trang thai dy kién hay khing dinh c6 tuong
ung voi trang thai thuc tai hay khong.

Thoang nhin dudng nhu 13 viéc kiém thtr hop trang rat thau dao s& dan
t61 “chuong trinh chinh xac 100%”. Moi diéu ta can 1 xac dinh tat ca cac con
duong logic, xay dung céac truong hop kiém thir dé vét hét logic chuong trinh.
Nhung viéc kiém thtr vét can lai c6 mot sé van dé. Ngay ca voi nhitng chuong
trinh nho, s6 cac duong logic cling ¢ thé rat 16n.

Tuy nhién, viéc kiém thtr hop tring khong nén bi bo qua khong xét vi
khong thuc té. Nguoi ta c6 thé chon ra mot s6 ¢6 gidi han duong logic quan
trong va thuc hién chung. C6 thé tham do ciu trac dir lidu quan trong vé tinh
hop 18. Céc thudc tinh cua ca kiém thir hop den 1dn hop tring c6 thé duogc to
hop dé dua ra mot cach tiép can dé 1am hop 18 cho giao dién phan mém va
bao dam co chon lwa rang cong viéc bén trong ctia phan mém la dang dén.
1.1.4.2.Cac ky thuat kiém thir

Muc tiéu cta kiém thir 1 phai thiét ké cac truong hop kiém thir ¢6 kha
ning cao nhét trong viéc phat hién nhiéu 156i v6i thoi gian va cong strc tdi
thiéu. Do d6, c6 thé chia cac ky thuat kiém thir thanh hai loai:

- K¥ thuat kiém tht hop den (Black — box testing) hay con goi 1a ki
thuat kiém thir chirc nang.

- K§ thuat kiém thir hop trang (white — box testing) hay con goi 1a k¥
thuat kiém thir cdu trac (structural testing).

1. K¥ thuat kiém thir hop den (Black — box testing)
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Hay con goi 1a kiém thir chirc niang kiém tra sy hoat dong diing cua cac
chtrc ning giao tiép voi bén ngoai cia phan mém thong qua sy quan sat ching
trong qua trinh thyc thi. Do phﬁn mém duoc coi nhu mot hop den, véi cac
luéng dit liéu vao ra va mot sd dic tinh co thé quan sat duoc khac nén loai
kiém thir nay con duoc goi 1a kiém thtr hop den.

Dang don gian nhat cta kiém thtr hop den 1a bat dau chay chuong trinh
va quan sat dé tim ra nhirg hanh vi, nhiing hoat dong mong mudn va khong
mong mudn. Dang kiém thir nay dugc goi 1 kiém thir vo thé thic (ad hoc
testing).

Mot dang phd bién khac cua kiém thir hop den 13 sir dung mot danh
sach kiém tra, danh sach kiém tra 1a mot danh sach céc chirc ning ngoai véi
cac thong tin trang thai mong muén va thong tin vao ra. Thong tin vao o day
bao gém tat ca nhitng hanh dong, cong cu va tai nguyén duoc cung cap cho
chuong trinh tai thoi diém trude lac chay chuong trinh hodc tai bat ki thoi
diém nao trong lic chuong trinh chay. Tuong tu thong tin ra la tat cac nhimng
hanh vi va két qua ciia chuong trinh tai thoi diém chwong trinh két thuc hay
tai bat ki thoi diém nao trong lic chuong trinh dang chay. Vi du théng tin vao
cho mét chuong trinh tinh toan 1 cac con s6 tir ban phim, hanh dong 1a chia
hai s6 d6 cho nhau, thong tin ra c6 thé 1a két qua dung hay c6 thé 1a mot thong
b4o 16i — trong truong hop chia cho khong.

Kiém thir hop den c6 thé tuan theo quy trinh kiém thtr & trén, bao gdm
3 hoat dong chinh Ia 1én ké hoach, thuc thi, phan tich va theo doi.

- Lén ké hoach tap trung vao vi¢c xac dinh cac churc nang ngoai, thong
tin dau vao, thong tin dau ra va nhimg trang thai mong mudn cia ngudi sir
dung.Vi du: Mot chuong trinh dich; théng tin dau vao 1a ma ngudn chuong
trinh can dich, thong tin du ra la cac doi tugng hay ma thuc thi, trang thai
mong ma nguoi st dung 13 chuong trinh s& két thic trong mot khoang thoi
gian gidi han, hay yéu cau nhiéu hon d6 1a v&i mot chuong trinh dau vao

khéng hop 18, cac d6i twong hay ma thyc thi s& khong dugc sinh ra dong thoi
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dua ra cac thong bao 16i. Trong vi du nay néu dau vao 1a mot tap cac chuong
trinh thi ta s& c6 mot tap cac trudng hop kiém thr.

- Thuc thi kiém thtr tp trung vao viéc quan sat cach hoat dong cia
chuong trinh, dam bao cac trudng hop kiém thtr thuc hién dang tht tu, ghi
nhan két qua dé phan tich. Néu sy quan sat khong tim thay cac 151 truc tiép,
nhung thong tin ghi nhan dugc van can dugc luu lai cho viée phan tich vé sau.
Nhu trong vi du trén, théng tin du ra, nhitng thong tin vé& qua trinh dich ciing
nhu cac tham sd cau hinh can duoc luu lai.

- Thong tin thu duoc trong qua trinh thyc thi kiém thir duoc so sanh véi
nhiing thong tin chuan dé xac dinh mot chirc nang nao d6 théa méan hay khong
thoa min yéu cau. Mot chirc ning nao d6 khéng théa man yéu cau sé& duoc
theo doi ¢ lap, phat hién va stra chira.

Kiém thir hop den hay con goi kiém thir hudng dir lidu (data driven)
hay 1a kiém thtr hudng vao/ra (input/output driven).

Trong k¥ thuat nay, nguoi kiém thir xem phan mém nhu 13 mot hop
den. Nguoi kiém thir hoan toan khong quan tdm dén cu trac va hanh vi bén
trong ctia chuong trinh. Nguoi kiém thar chi can quan tdm dén viéc tim cac
hién twong ma phan mém khong hanh xir theo ding dic ta cia nd. Do do, dit
lidu kiém thir s& xudt phat tir dic ta.

2. K§ thuat kiém thir hop tring (white — box testing)

Hay con goi la kiém thir cau trac kiém tra sy cai dat ding cua nhitng
don vi bén trong chuong trinh phidn mém nhu cc cau 1énh, cac cdu tric dit
lidu, cac khdi ... va quan hé gitta chung. Vi¢c kiém tra dugc thuc hién thong
qua viéc quan sat két qua cua su thuc thi cac don vi 6 va mbi quan hé voi1 cac
don vi dinh trude. Phan mém duoc xem nhu 1a mot chiée hop trang (thuc chat
1a hop trong sudt), cac don vi bén trong chuong trinh duoc nhin thay clng véi
cac mdi twong tac giita ching.

Kiém thir ciu tric duge hd trg bdi méot sd cong cu phr:?m mém, dang don

gian nhat 13 kiém tht moi dong 1énh thong qua mot sd cong cu g& 101,
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(debugging tool hay debugger) gitip do vét khi thuc hién chuong trinh. Do d6
ngudi kiém thir c6 thé biét duoc khi mot 1énh duoc thuce thi, két qua cia no c6
nhu mong muén hay khong. Uu diém cta cach kiém thir nay 1a khi phat hién
duogc 161 dong thoi ciing xac dinh dwoc 16i ngay, tuy nhién nd yéu cau nguoi
kiém thir phai thong thao ma ngudn va cac 161 vé sy thiéu sot, su sai trong thiét
ké rat kho dugc phat hién. Kiém thir cdu trac nén duoc thuc hién boi chinh
nhimng ngudi viét chuong trinh d6 thi viéc phat hién va sira 16i méi dé dang.

Kiém thir cau trac ciing c¢6 thé tuan theo quy trinh kiém thir phan mém
chung, tuy nhién do yéu cu vé su thong thao mad ngudn chwong trinh, bao
quat toan bg su cai dat cia hé théng — diéu nay la rat kho, nén kiém tht céu
trac thuong duoc gidi han v6i quy mé nho. Pdi voi cac san pham phan mém
nho 1 khong can thiét phai c6 mot quy trinh ddy du cho viéc kiém thir, phat
hién va stra 16i. Doi voi cac chuong trinh 16n, viée kiém thtr cau trac duoc
thuc hién trong mot framework hoan chinh do vay viéc 1ap ké hoach kiém thir
giit vai trd kém quan trong hon so véi kiém thir chirc ning. Thém vao dé viéc
phat hién va stra 18i cling d& dang do c6 su lién két chat ché gitta chirc nang
cua chuong trinh v61 cac don vi chuong trinh, thém vao doé 1a vai tro kép vira
1a nguoi kiém thtr vira 13 ngudi viét chuong trinh. Do vay kiém thir ciu tric
khong doi hoi mot quy trinh chit ché nhu kiém thir chirc nang.

Kiém thir hop trang hay con goi 1a kiém thir hudng logic, cho phép
kiém tra cdu triic bén trong ctia phdn mém véi muc dich bao dam rang tat ca
cac cau lénh va diéu kién sé duoc thue hién it nhat mot 1an. Nguoi kiém thu
truy nhap vao mi nguén chuong trinh va c6 thé kiém tra no, lay d6 lam co so
dé hd trg viéce kiém thur.

3. So sanh kiém thir hop den va kiém thir hop tring.

Kiém thtr chuc nang coi cac dbi tuong kiém thtr nhu mot hop den, chu

trong vao viéc kiém tra cac quan hé vao ra va nhimng chirc ning giao dién bén

ngoai. Trong d6 kiém thur cau trac coi cac doi tuogng nhu mot hdp trong suot,
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cac thanh phan cai dat bén trong duge nhin thay va kiém tra. Dudi day 1a mot
s6 dic diém so sanh:

- bbi tuong: Kiém thir cdu tric dugc st dung cho cac doi tuong kiém
thr nhé nhu cac chuong trinh nhé hay cac don vi chuong trinh nhé ctia mot
chuong trinh 16n. Con kiém thir chirc nang thich hop hon cho cac hé thong
phan mém 16n hay céc thanh phan quan trong cta ching.

- Thoi gian: Kiém thtr cdu trac duoc st dung nhiéu trong giai doan dau
nhu kiém thir don vi va kiém thir thanh phan. Trong d6 kiém tht chiic ning
dugc dung trong cac giai doan sau nhu kiém thir hé théng va kiém thir chap
thuan (acceptance testing).

- Kiéu 18i: Trong kiém thir chitc ning nhiing 16i xuat hién lién quan toi
cac chirc niang bén ngoai. Nhiing 18i xuat hién trong kiém thir cau tric lién
quan t&i su cai dit bén trong.

- Phat hién va stra 16i: Nhimg 16i dugc phat hién thong qua kiém thir
cau tric dé dang dugc stra hon so véi kiém thtr chitc nang bdi vi ¢6 su lién
quan truc tiép gitta nhitng 18i quan sat duoc, cac don vi chuong trinh va su cai
dat chi tiét. Tuy nhién kiém thir chtrc ning rat kho phat hién kiéu 1i thiéu sot
va 16i trong thiét ké - nhitng 16i ma c6 thé phat hién boi kiém thir chirc ning.
Kiém thir chirc niang hiéu qua trong viéc phat hién va stra cac 16i vé giao dién
va tuong tac, con kiém thtr ciu trac hidu qua cho cac van dé cuc bd trong mot
don vi nho.

- Nguoi kiém thir: Nguoi kiém thir trong kiém thtr chtc ning 1a cac
chuyén gia kiém thtr hay c6 thé 1a don vi thir ba, con d6i véi kiém thir cu triic
ngudi kiém thir 13 ngudi phét trién chuong trinh.

1.2. Nhirng nét chung nhit vé ca kiém thir
1.2.1.Khai niém ca kiém thir

Ca kiém thir (test case) 1a mot tinh hudng kiém thir twong tmg véi mot
mach hoat dong cia chuong trinh. N6 bao gém mot tap cac gia tri dau vao va

mot danh sach cac két qua dau ra mong mudn va thuc té.
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Muc tiéu thiét ké ca kiém thir nham:

- Tim ra nhiéu 16i nhét

- Vi chi phi va thoi gian it nhat

Trong cac thap ky 80-90 cua thé ky XX, nguoi ta dd nghién ctru nhiéu
loai phuong phap thiét ké ca kiém thir. Trong cac phuwong phap nay, phuong
phap thiét ké ca kiém thtr. Trong cac phuong phap nay, phuong phap thiét ké
duoc chon theo co ché:

- Bao dam tinh day du (khong st phan nao)

- Cung cap kha ning phat hién 15i nhiéu nhat

Viéc thiét ké 1 ca kiém thtr duoc dit ra v6i 1y do sau 1a chu yéu:

- Sd con duong logic/ mach thyc hién trong chuong trinh la rat 16n

- Nhiéu trang thai dir li¢u khac nhau: s6 dai luong, gia tri, su thay doi
trong tién trinh, sy két hop gitta ching.

Cau hoi dat ra 1a khi nao thi kiém thir xong? Lam thé ndo dé biét rang
kiém thtr d3 du? Vé nguyén tic:

- Khéng bao gio kiém thir dugc tat ca

- Van hanh chuong trinh 1a dang kiém thtr

- Kiém thir tiép tuc khi chuong trinh con hoat dong

K¥ su phan mém céan céc tiéu chuan nghiém ngit dé xac dinh co can
phai tiép tuc kiém thtr khong.
1.2.2.Vén dé thiét ké ca kiém thir

Thiét ké test — case trong kiém thtr phan mém 1a qua trinh xay dung cac
phuong phéap kiém thir c6 thé phat hién 15i, sai sot, khuyét diém cua phan
mém dé xay dyng phan mém dat tiéu chuan.

Thiét ké test-case giit vai trd quan trong trong viéc nang cao chat luong
phan mém vi nhitng 1y do sau day:

e Tao ra cic ca kiém thir t6t nhat c6 kha nang phat hién ra 16, sai sot

cua phan mém mot cach nhiéu nhat.
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e Tao ra céac ca kiém thir c6 chi phi ré nhat, dong thoi ton it thoi gian
va cong strc nhat.

Mot trong nhimng 1y do quan trong nhit trong kiém thtr chuong trinh 1a
thiét ké va tao ra cac ca kiém thir - cac Test case c6 hiéu qua. Vi nhiing rang
budc vé thoi gian va chi phi da cho, thi van dé then chét ctia kiém thir tré' thanh:
T4p con nio ciia tat ca ca kiém thir c6 thé co kha nang tim ra nhiéu 16i nhat?

Thong thuong, phuong phap kém hiéu qua nhét 13 kiém tra tat ca dau
vao ngau nhién — qué trinh kiém thir mot chwong trinh bang viéc chon ngau
nhién mdt tap con cac gia tri dau vao co thé. Vé mit kha nang tim ra nhiéu 13i
nhat, tp hop cac ca kiém thir duoc chon ngau nhién cé rat it co hoi 1a tap hop
t61 wu hay gan t6i wu. Sau day 1a mot sé phuwong phap dé chon ra mot tap dir
liéu kiém thir mot cach théng minh.

Pé kiém thir hop den va kiém thi hop trang mot cach thau ddo 1a khong
thé. Do d6, mot chién lugc kiém thir hop 1y 1a chién luoc c6 thé két hop stc
manh cta ca hai phuong phap trén: Phat trién 1 cudc kiém thir nghiém ngit
vira bang viéc st dung cac phuong phap thiét ké ca kiém thir hudng hop den
nao d6 va sau d6 bd sung thém nhiing ca kiém thir nay bang viéc khao sat tinh
logic ctia chuong trinh, sir dung phuong phap hop trang.

Nhitng chién luoc két hop d6 bao gdom:

Hop den Hopp tréng
1. Phan 16p tuong duong 1. Bao phu cau Iénh
2. Phan tich gia tri bién 2. Bao phu quyét dinh
3. Db thi nguyén nhan — két qua 3. Bao phu diéu kién
4. Poan 16i 4. Bao phu diéu kién — quyét dinh

5. Bao phu da diéu kién.
Mdi phuong phap c6 nhitng vu diém ciing nhu khuyét diém riéng, do
d6 dé co duoc tap cac ca kiém thir t6i v, ching ta can két hop hau hét cac

phuong phap. Quy trinh thiét ké cc ca kiém thir s& bat dau bang viéc phat
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trién cac ca kiém thir sir dung phuong phap hop den va sau d6 phat trién bo
sung cac ca kiém thir can thiét v6i phuong phap hop tring.
Khi nao két thiic ca kiém thir?

Cau hoi “Khi nao két thuc viéc kiém thir?” dugce phan thanh hai dang
khac nhau:

- Pbi véi cac chuong trinh nhé hoidc quy mé nho, c6 thé hoi “Khi nao
két thuc hanh dong kiém thu?”

- Péi v6i cac chuong trinh ¢6 quy mé 10n, ¢6 thé dat cau hoi “Khi nao
thi két thic tit ca cac hoat dong kiém thtr chinh?”. Do kiém thu thuong la
khau cudi cting clia qua trinh phat trién phan mém, truéc khi phan mém duoc
phan phdi dén ngudi st dung, nén ciing co6 thé dat cau hoi twong duong “Khi
nao thi két thiic viéc kiém thtr va phan phdi san pham?”.

C6 nhiéu cau tra 16i khac nhau cho nhiing cau héi trén, mdi cau tra 10i
hudng t61 nhitng ki thuat va hanh dong khac nhau. Khi khong ¢6 mot sy danh
gia chuan “formal assessment”, thi quyét dinh dimng kiém thir san pham phan
mém duya trén hai dang chinh:

- Tai nguyén: Quyét dinh c6 tiép tuc qua trinh kiém thir hay khong dua
trén su tiéu ton tai nguyén, hai tiéu chuan trang thai dé dung kiém thur 1a:
Vuot qua thoi gian va tiéu ton qua nhiéu tién.

- Hanh dong: Quyét dinh dimg kiém thir khi d hoan thanh tat ca cac
hoat dong kiém thir theo nhu ké hoach kiém thir da dé ra.

Trén phuong dién tong thé, két thic qua trinh kiém thir gin véi sy
chuyén giao san pham, dong thoi thé hién mirc do chat luong ma khach hang
hay nguoi st dung mong doi. Trén phuong dién Coéng Nghé Phian Mém,
quyét dinh dimg kiém thtr gan véi sy théa man cac tiéu chuan vé chat luong
va myc dich cia du an trong téng thé qua trinh phat trién phan mém. Do vay
cach truc tiép va rd rang nhat dé dua ra quyét dinh c6 dimg qu4 trinh kiém thir
hay khong d6 1a st dung nhitng danh gi4, kiém chimg tin cdy. Khi ma moi

truong danh gia san pham giéng véi moi truong st dung thuc cua khach

34



hang, thi két qua danh gia 1a dang tin cdy nhét va d6 ciing 1a két qua cua kiém
thir huéng st dung. Trong truong hop véi sé lugng khach hang 1ém, tinh
huéng va kich ban sir dung chuong trinh khac nhau viéc théng ké hét 1a diéu
khong thé thi d6 chinh 13 ndi dung ctia kiém thir thdng ké hudng st dung.

Dbi v6i cac pha dau cua qué trinh kiém thir hay cac tiéu chuan két thuc
kiém thir lién quan téi cac hanh dong kiém thtr cuc bo, nhiing ti€u chuén tin
cdy dua trén nhimg kich ban st dung cta khach hang va tan suit sir dung co
thé khong con y nghia nhiéu. Vi du trong mat sb hé théng phﬁn mém, mot sb
thanh phan khong bao gio duge st dung truc tiép boi nguoi sit dung, va mot
s6 thanh phan thi c6 tan suat st dung rat thap. Do vay viéc lya chon cac tiéu
chuan khac 13 can thiét. Nhitng tiéu chuin méi nay 13 cac tiéu chuan bao phu,
n6 bao ham cac tiéu chuan khac nhau, dinh nghia cac ki thuat dung trong tinh
huéng kiém thtr va cac thanh phan khac c6 lién quan. Cac ki thuat kiém thi
hudng toi cac tiéu chuan nay duoc goi 1a cac ki thuat kiém thir hudng bao phu.

Ngoai cac rang budc vé tai nguyén va giéi han cua con ngudi, c¢é hai loai
tiéu chuan dé két thuc hanh dong kiém thtr d6 1a dwa trén théng ké sir dung cua
ngudi ding dé xac dinh cac thanh phan ciing nhu cac yéu to lién quan dé kiém
thr- theo céac tiéu chuan nay c6 dang kiém thtr théng ké hudng st dung. Tiéu
chuan thtr hai bao gdm céc tiéu chuan vé moi van dé lién quan téi don vi kiém
thir, xét toi moi kha niang gay 18i ctia chuong trinh — theo tiéu chuan nay dé két
thic kiém thir c6 cac ki thuat kiém thir hudng bao phu. Trong phan tiép theo s&

trinh bay khai quat va so sanh vé hai dang kiém thu nay.
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, CHUONG 2 “ 9
CAC KY THUAT THIET KE CA KIEM THU

Mot trong nhitng 1y do quan trong nhét trong kiém thir phan mém 1a
thiét ké va tao ra cac ca kiém thir (Test case) c6 hiéu qua (ca kiém thir tt nhat
c6 kha nang phat hién ra 18i, sai sot ctia phan mém mot cach nhiéu nhat). Véi
nhing rang budc vé thdi gian va chi phi di cho, thi van dé then chét cua kiém
thir 13 phai tra 101 cau hoi: Tdp con ndo cia tt cd ca kiém thir cé thé c6 kha
nang tim ra nhiéu 16i nhat?

Thong thuong, phuong phap kém hiéu qua nhat 1a kiém tra tat ca dau
vao ngau nhién — qué trinh kiém thir mot chwong trinh bang viéc chon ngiu
nhién mdt tap con cac gia tri dau vao co thé. Vé mit kha nang tim ra nhiéu 13i
nhat, tap hop céc ca kiém thir dugc chon ngiu nhién c6 rat it co hoi 1a tap hop
t61 wu hay gan t6i wu. Sau day 1a mot sé phuwong phap dé chon ra mot tap dir
liéu kiém thtr mot cach thong minh.

Pé kiém thir hop den va kiém thir hop tring mot cach thau ddo 1a khong
thé. Do d6, mot chién luoc kiém thir hop 1y 1a chién luoc co thé két hop st
manh cia c4 hai phuong phap trén: Phat trién mot cudc kiém thir nghiém ngit
vira bang viéc st dung cac phuong phap thiét ké ca kiém thtr huéng hop den
nao dé va sau d6 bd sung thém nhiing ca kiém thir nay bang viéc khao sat tinh
logic ctia chuong trinh, sir dung phuong phap hop trang.

Nhitng chién luoc két hop d6 bao gdom:

Hopp den Hop trd'ng
1. Phan 16p tuong duong 1. Bao phu cau 1énh
2. Phan tich gia tri bién 2. Bao phi1 quyét dinh
3. b6 thi nguyén nhan — két qua 3. Bao phu diéu kién
4. Poan 16i 4. Bao phu diéu kién — quyét dinh
5. Bao phu da diéu kién.

Mdi phuong phap c6 nhitng wu diém ciing nhu khuyét diém riéng, do

dé dé co6 duoc tap cac ca kiém thir to1 vu, chung ta can két hop hau hét cac
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phuong phap. Quy trinh thiét ké cac ca kiém thir s& bat ddu bang viéc phat
trién cac ca kiém thir sir dung phwong phap hop den va sau d6 phat trién bd
sung cac ca kiém thir can thiét voi phuong phap hop trang.

Kiém thtr hop tring c6 lién quan t6i mic d6 ma cac ca kiém thir thuc
hién hay bao phu tinh logic (mi ngudn) ctia chuong trinh. Kiém thir hop tring
co ban 1a vi¢c thyc hién moi duong di trong chuong trinh, nhung viéc kiém
thir ddy du duong di 1a mot muc dich khong thue té cho mét chuwong trinh véi
cac vong lap.

Chung ta s& xem xét mot s cach thiét ké cac ca kiém thir dudi day.
2.1. Ky thuat bao phu ciu Iénh (Statement Coverge)

Tu tudng cua phuong phap Thiét ké cac ca kiém thtr dya vao y tudng
phuong phap bao phu cau 1énh (Statement Coverage) 1a thuc hién moi cau
lénh trong chuong trinh it nhat 1 1an. Phuong phap nay bao gom:

2.1.1. K§ thuit bao phii quyét dinh

Y tuong cta phuong phap bao phi quyét dinh (Decision coverage) 13
viét du cac ca kiém thir ma mdi quyét dinh co két luan ding hay sai it nhat 1
lan. Noi cach khac, mdi hudng phan nhanh phai duoc xem xét k¥ ludng it
nhat 1 lan.

Bao phii quyét dinh thuong théa mén bao pha cau 1énh. Vi mdi ciu
1énh 1a trén sy bat nguén mot duong di phu nao dé hodc la tr mot cau 1€nh ré
nhanh hoidc 1a tr diém vao cua chuong trinh, mdi cau 1énh phai duogc thuc
hién néu mdi quyét dinh r& nhanh dugc thyc hién. Tuy nhién, ¢ it nhat 3

ngoai 1¢:

1. Nhiing chuong trinh khong cé quyét dinh.
2. Nhing chuong trinh hay thudng trinh con/phuong thirc véi nhiéu
diem vao. Mot cau 1énh da cho c6 thé duge thyc hién néu va chi

néu chuong trinh dugc nhap vao tai 1 diém dau vao riéng.
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3. Céc cau lénh bén trong cac ON-unit. Viéc di qua mdi huéng 1& nhanh
s¢€ 1a khong nhét thiét 1am cho tat ca cac ON-unit duoc thyec thi.

Vi ching ta da théy rﬁng bao phu cau 1énh 1a diéu kién can thiét, nén
mét chién luge tét hon 13 bao phu quyét dinh nén dugc dinh nghia bao ham ca
bao phu ciu 1énh. Do d6, bao phu quyét dinh yéu cau mdi quyét dinh phai c6
két luan dung hodc sai, va mdi cau 1énh dé phai duoc thuc hién it nhét 1 1an.

Bao phu quyét dinh 14 mét tiéu chuin manh hon bao phu cau Iénh,
nhung van kha yéu.
2.1.2. K¥ thuit bao phi diéu kién (Condition Coverage)

Y tudng cua phuong phap bao phu diéu kién (Condition coverage) 1a
viét du cac ca kiém thir dé dam bao rang mdi diéu kién trong mot quyét dinh
dam nhan tat ca cac két qua co thé it nhat 1 lan.

2.1.3. Ky thuit bao phi quyét dinh/ diéu kién (Decision/Condition
coverage)

Y tuong ciia phuong phap bao phi quyét dinh/ diéu kién (Decision/ condition
coverage) 1a thuc hién du cac ca kiém thir ma mdi diéu kién trong mot quyét
dinh thuc hién trén tat ca cac két qua co thé it nhat 1 1an, va mdi diém vao
dugc goi it nhét 1 lan.

Piém yéu ctia bao phu quyét dinh/diéu kién 13 mic du xem ra né co thé
sir dung tat ca cac két qua cua tat ca cac diéu kién, nhung thudng khong phai

vay vi nhiing di€u kién chac chdn da can cac di€u ki¢n khac.
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2.1.4. K¥ thuit bao phi da diéu kién (Multiple Condition Coverage)

Y tudng cua phuong phap bao phu da diéu kién (Multiple condition
coverage) 1a viét du cac ca kiém thar ma tit ca nhimg su két hop cua cac két
qua diéu kién c6 thé trong mdi quyét dinh, va tat ca cac diém vao phai dugc
goi it nhét 1 lan.

2.1.5. Kiém thir vong lip

Vong ldp 1a cac 1énh phd bién va 1 co ban trong cac ngdn ngit lap trinh.
Tuy nhién, viéc kiém thir d6i v6i cac vong lip 1a rat phuc tap, viéc kiém thi
tat ca cac truong hop cua vong lap nhiéu khi 1a khong thé vi sé luong cac
truong hop kiém thir 13 rat 10n. Trong phan nay s& trinh bay mdt sé cai tién
ctia CFT dé kiém thtr cho cac vong lap.

Vong lap 1a mot duong dan trong CFG chira mot hay nhiéu nat dugc lap
lai nhiéu hon mot 1an, bao gém cac thudc tinh:

- Than vong 1ap: Thuc hién mot chirc nang nao do lap di 1ap lai mot
s6 lan. Than vong ldp duoc biéu dién trén d6 thi 1a mot nat hay mot
sb céac nut bi chira..

- Diéu khién lap: Pua ra cac quyét dinh 13ap, hoac thuc hién than vong
lap hodc 13 két thiic vong lap.

- Nut khoi tao/két thuc: Mot vong lap phai c6 it nhat mot hay nhiéu
nat khoi tao va nat két thic.

- Hai hay nhiéu vong 1ap c6 thé két hop tudn tu hay chira 13n nhau.

Hai vong lip dugc sir dung nhiéu nhét trong cac ngdn ngir lap
trinh la for va while.

Céc kiéu vong 1ap trén 1a cac vong lap co cau tric, ddi véi cac vong lap
khong ¢6 cau tric (co sit dung 1énh go to) s& khong kiém thir ma sé& thiét ké lai
tuong g véi st dung viéc xdy dung chuong trinh ¢6 cu tric.

Mdi duong dan tai mot 1an lip 13 mot trudng hop kiém thir va goi d6 1a

mot duong dan phan biét. Khi c6 nhiéu vong lip két hop véi nhau thi sb
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luong céc truong hop kiém thir s& ting 1én rat nhiéu, nhu d6i voi truong hop
hai vong 1ap chtra nhau sé cac duong dan phan biét 1a:
M-1 N M -1

;N  N-1

Dbi v6i M, N nho thi ¢ thé kiém thir duoc tit ca moi trudng hop, nhung

khi M, N 1én thi diéu d6 1a khong thé. Str dung mot sb ki thuat sau:

while (C) do { B } for (I, C; U)do { B }

< '
l I

\ . T T N\F
™, \ -~ s -,
\/"-- \I | I‘\ U T \,._.
E A A ST ]
"
b, B _.a"l r
,f/ B )
-~ /
. #
- ~, —
| J | I
\___f_\._e:g_r__, L Mext )

Vi du vong lap while va vong lap for
(Trich trang 62 K§ nghé phin mém (ban dich tiéng viét ban dich tiéng viét:
Roger S.Pressman. Software Engineering, a Practitioner’s Approach. 3th
Edition, McGraw-Hill,1992), 3 tap, Nha xuét ban Gido duc.)
Vong lap don: Véi vong lap don trong d6 N 1a s6 lan lap tbi da, cac
truong hop kiém thir sau duoc sir dung dé kiém tra mdi diéu kién sau:
- Bo qua vong lap
- Chi moét lan 1ap
- Hai lan lip
- Lan lip the N-1, N va N+1.

Cic vong lap chira nhau va két hop tuin tu: Theo mot s6 bude sau:
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- Bit dau tai vong lap trong cung. Dit tit ca cac vong lip khac gia tri
nho nhit.
- Xay dung cac kiém thir vong 1ap don cho vong lap trong cung, trong
khi @6 giit vong lip ngoai cung tai cic gia tri tham s6 13p nho nhét cua chiing.
- Phat trién ra phia ngoai, xdy dung cac kiém thir cho vong lip tiép
theo, nhung gitt tit ca cac vong lap bén ngoai véi gia tri nho nhat va cac vong
lap lé)ng nhau khac gia tri “dac biét”.
- Tiép tuc cho dén khi tat ca cac vong lip dugc kiém thu.
2.1.6. Ky thuat Piéu kién logic
Piéu kién 16gic co thé 1a:
- biéu kién don: 1 bién Bool (ca toan tir phu dinh): X
- Biéu thitc quan hé cua 2 biéu thirc s6 hoc C = (A © B), véi ® 1a phép so
sénh: <, <, =, >,>hay # va A, B la biéu thirc s6 hoc
- Piéu kién phirc hop ciu thanh tir hon mot dicu kién don nho cac toan tir
Bool: hodc (V), va (M), phii dinh (3)
D=X; & X2 & ... Xn , trong dé X 1a diéu kién don va I toan tir bool.
Kiéu sai trong diéu kién 16gic co thé la:
- Sai bién Bool.
- Sai toan tir Bool.
- Sai s6 hang trong biéu thirc toan tir Bool.
- Sai toan tir quan hé.
- Sai biéu thire sb hoc.
Chién lwgc Kiém thir phan nhanh bao gom:
- Kiém thtr tng diéu kién trong chuong trinh.
- Kiém thir diéu kién khéng chi 13 phat hién sai trong diéu kién ma con
phat hién sai khéc cua chuong trinh lién quan.
Kiém thtr nhanh duogc thuc hién theo nguyén tic: véi mdi diéu kién
phtc hop C, thi v6i mdi nhanh “true” va “false” ciia C, mdi diéu kién don

trong C phai dugc kiém thi it nhat mot 1an.
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Chién luoc kiém thr mién can 3 hodc 4 kiém thir cho 1 biéu thirc quan
hé bao gém <, > =va co thé # nita.

Néu biéu thitc Bool ¢6 n bién, ma n nho thi thuin loi, song n 16n thi
kho thuc hién tt ca truong hop !

Nguoi ta dua ra chién luge cho céc phép thir nhay cam bang cach ap
dung két hop chién lugc kiém thir nhanh va kiém thir mién (quan hé).

Pé tra 10i cau hoi “Lam sao chi ra tit ca cac truong hop can kiém
thu?”, chung ta xem xét mot chién luoc ¢6 tén 1a chién luoc kiém thir BRO
(Branch and Relational Operation).

Chién lugc BRO bao gém kiém thir nhanh va toan tir quan hé.

BRO dung “rang budc diéu kién lam diéu kién can thi dé phat hién sai
& nhanh va toan tir khi x4y ra 1 1an va khong c6 bién chung.

Giasu: D=X&X & ... Xy,
Xi: diéu kién don, &: toén tir bool

Can dic ta rang budc dau ra cia mdi Xi twong tng voi diéu kién D da
xac dinh ?

Ta ndi rang, rang budc Xi cua diéu kién D dugc phit boi mot sy thuc thi
ctia C néu khi d6, dau ra ciia mdi diéu kién don Xi trong D thoa mén céc rang
budc twong tng. Picu nay c6 nghia l1a: Khi gié tri ciia D da cho, ta can tim cac diéu
kién rang budc ma mdi Xi (mot thanh phﬁn cua D) can thoa méan dé bao dam nhan
duoc gia tri cia D da cho.

Véi 1 bién Bool B, thi rang budc dau ra cua B 1a t (true) hodc f (false).

Véi 1 biéu thirc quan hé (A ® B) thi rang budc dau ra ctia nd 1a toan tir
quan hé:

® co thé nhan 1 trong 4 gia tr1 >, <, =, # (l16n hon, nho hon, b?mg hoac
Kh&c).

Vi du:

Xét diéu kién C = A N B, trong d6 A va B 1a hai bién Bool. Khi d6 rang

budc dau ra cua C 1a: t (dGng) hodc f (sai).
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Chién luoc BRO doi hoi kiém thir tap ba cap gia tri: (t,t), (t,F) va (f,t)
tuong ing v4i A va B trong C dé pha dugc céc gid tri thyc thi cia C. Dé thyc
hién diéu nay, ngudi ta thanh 1ap bang 2.1.

Bdng 2.1. Bing kiém thir két qud ra

Pau vao cua cac bién Két quara Két qua ra
A N B =C Thue té
t N t t
t N f t
f N t f
Xét diéu kién C = (B = E). Khi d6 rang budc dau vao 1a “ = “ twong tng

véiClatva “<,>"tuong tng voi C laf

Badng 2.2. Bang kiém thir c6 rang budc

Piu vio ciia toan tir Két qua ra Két qua ra
B (] E =C thue té
X = y t
X < y f
X > y f

Phu cta céc rang budc nay bao dam phat hi¢n dugc sai ctia todn tir quan hé
(B ® E) trong C.
Xét diéu kién C = AN(B = E). Khi d6, cac rang budc cta C 1a cac cip (t,t),

%

(t,f) va (f,t); voi (B =E) c6 gia tri t twong ing voi , va gia tri f tuong ung
vl “<*“ hoac ”>"; B&i vay tap cac gia tri bao dam cac rang budc dau ra ctia C
phai gdm 4 phan tu:

(t,2), (<), (t,>)va (f=).

Bdng 2.3. Tdp cdc gid tri bao dam cdc rang budc dau ra

Pau vao cua bién va toan twr

Két qua ra

Két qua ra

A N

(B

0]

E)

=C

Thuec té
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t N X = y t
t N X < y f
t N X > y f
f N X = y f

Phu cia cac rang budc nay bao dam phat hién dugc sai bién Bool A hodc
toan tur quan hé (B ® E) trong C.
Xét diéu kién C = AN(B = E). Khi d0, cac rang budc cta C 13 cac cip
(t,0), (t,) va (f,t); voi (B =E) c6 gia tri t twong g voi “=", va gia tri f tuong
ung voi “<*“ hodc “>”; Bo1 vay tap cac gia tri bdo dam cac rang budc dau ra
ctia C phai gom 4 phan tir (t,=), (t,<), (t>)va (f,=).

Bang 2.4. Tdp cdc gia tri bao dam cac rang budc ddu ra ciia C

Piu vao ciia bién va toan tir Két quara | Két quara
A N (B (¢} E) =C Thuc té
t N X = y t
t N X < y f
t N X > y f
f N X = y f

Phui ctia cac rang budc ndy bao dam phat hién dugc sai bién Bool A hoic
toan tir quan hé (B ® E) trong C.
Xét diéu kién C 13 hdi cta hai biéu thic quan hé:
C=(A>B) U (E=F)
Tap rang budc cua C 1a (t,t), (t,F) va (f.t) va tuong tng sé& 1a cac du ra can
xac dinh cho viéc kiém thir: (>,=); (>,<); (>,>); (=,=) va (<,=).

Bdng 2.5. Xdc dinh cdc ddau ra dé kiém thir

Piu vao cac toan tir so sinh Két quara | Kétquara
A| © |B)|] U | (E| © F) =C Thue té
V4 > w U X = y t
z > w | U X < y f
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z = w U X = y f

z | < |w]|l]uUu|l x| =1 v | f

Phu cua cac rang budc nay bao dam phat hi¢n dugc céac sai trong hai toan

tr quan hé (A>B) va (E = F) cua C.

SFEu il Xac dgnh caf: xNac dinl};iﬁ ]it_:u
mi ngudn ca kiem ithay cho ca kiem thay
(Ve ac eme o ver o) PP
WeE do Tinh dd phic Xac dinh k&t qua Cac ca kiém
thi dong tap chu trinh ra twong mg voi thi t;a di
dudbng co ban liégu kiém thi

iy

l

3 Ty
ac dinh két qua
ra hwrong g voi
duwomg co ban

! l

Tim tip dudng J Xiéc dinh két qua

iy

co ban nhé nhit ra hwong vng véi

phi1 hét cac lénh dudng co bin

Hinh 2.1. Xdc dinh cdc ca kiém thir bang dwong co ban va diéu kién
Vi du:
Xét 1 cau tric diéu khién chuong trinh

Do while records remain

2 Read record
3 If record field1 =0
4 then process record;

store in buffer;

5 increment counter;

6  Elseifrecord field2=0

7 then reset record,;

8 Else process record;
store in file;

9 Endif
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10 Endif
11 Enddo

Hinh 2.2. D6 thi dong dé xdc dinh tip dwong co ban nhé nhdt phii cdc 1énh

Do phirc tap duge do bang s6 mién = 4.
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Badng 2.3. Tap dwong co bdan nhé nhat phii cdc 1énh

Tap cac dong co ban

o

a | 1 11

b | 1|23 -5 10 11

C 1 | 2-3 O 7 10

d (1| 2-35 O & 10
11

Hinh 2.4. Xdc dinh diéu kién cho dwong co ban

Bdng 2.6. Dir liéu kiém thir theo tdp dwong co ban
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Xac dinh dit liéu kiém thi

B]_rb'ﬂg Pueu kien (3ia tr1 bién vao Pdu ra
co ban
5D fHeldl fieldz2
ban
ghi
b t t | 1 0 - Buffer #0
C t |t 2 #0) 0 Fieldl 2= &3
d t F | f 2 #0 #0 Ban ghi thay
dhi

2.1.7. Ky thuit ma tran kiém thir

- Ma tran ki€ém thtr 1a 1 ma tran vuéng c6 kich thudc bang s6 cac nat do

thi dong:
+ Mobi dong cot ing voi 1 tén nut
+ M3i 6 1a tén 1 cung nbi nat dong dén nut cot

- Nhan lién ti€p k ma tran nay ta dugc ma tran c6 s6 & moi 0 chi s6 con

duong k cung tir niit dong to1 nlt cot.

- Ma tran kiém thir dugc str dung nhu 1 dit liéu ¢6 cau trac dé ki€ém tra
cac con duong co ban: s6 duong di qua nut (c6 thé tinh ca trong sé cua

chung).

2.1.8. Ma tran kiém thir c6 trong sé:

48



D¢ ma tran kiém thir [a mot cong cu manh trong vi¢c danh gia cau truc
di€u khién chuong ttrinh. Khi kiém thir ta thém trong s6 cho cac cung cia ma

tran kiém thir nhu sau:
- X4c xuit cung do duogc thuc thi.
- Thoi gian xt 1y tién trinh di qua cung do
- B nhé doi hoi cua tién trinh di qua cung d6
- Ngudn lyc doi hoi cua tién trinh di qua cung d6

Vi du ma tran kiém thu:

®
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Binh |1 23 45 g | 7 3 9 10 11 W=

1 1 1 1+1-1=1

23 1 1 1+1-1=1

45 1 1-1=0

£ 1 1 1+1-1=1

7 1 1-1=0

& 1 1-1=0

9 1 1-1=0

10 1 1-1=0

11 1=
3+1=4

2.2. Ky thuat phan 16p twong dwong (Equivalence Patitioning)

Phan 16p twong dwong 1a mot phuong phap kiém thir hop den chia mién

dau vao cia mot chuong trinh thanh cac 16p dit li€u, tir d6 suy dan ra cac ca ki€ém

thir. Phuong phap ndy c6 gang xac dinh ra mot ca kiém thir ma 1am 16 ra mot 16p

181, do d6 1am giam tong sb cac trudng hop kiém thir phai duoc xay dung.

Thiét ké ca kiém thir cho phan 16p tuong dwong dua trén sy danh gia vé

cac 16p tuong duong vi mot diéu kién vao. Lp tuong duong biéu thi cho tap

cac trang thai hop 1¢ hay khong hop 1& dbi véi didu kién vao.

Mot ca kiém thtr duoc lya chon tot nén c6 2 tinh chét:
1. Giam thiéu duogc sb luong céc ca kiém thir khong can khac dé hoan
thanh muc tiéu kiém thir “hop 1y
2. Bao phu dugc mét tap rat 16n cac ca kiém thur khac. Tac 14, chép nhan
su ¢ mat hay Véng mat ciia mot it 16i qua tap gia tri dau vao cu thé.
Thiét ké Test-case bang phan 19p twong duong tién hanh theo 2 budc:
Budc 1: Xéc dinh cac 16p tuong duong.
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Budc 2: Xac dinh cac ca kiém thir.

Céc 16p tuong duong duoc xac dinh bang bang cach 1dy mdi trang thai
dau vao (thuong 1a 1 cdu hay 1 cum tir trong dic ta) va phan chia né thanh 2
hay nhiéu nhom.

Chu ¥ 13 hai kiéu 16p twong dwong duogc xac dinh: 16p twong dwong hop
1é mo ta cac dau vao hop 1¢ cta chuong trinh, va 16p tuong duong khong hop
16 mo ta tat ca cac trang thai co thé khac cua diéu kién (vi du, cac gia tri dau
vao khong dung). V&i mot dau vao hay diéu kién bén ngoai d cho, viée xac
dinh céc 16p tuong duwong hau nhu 13 mot quy trinh mang tinh kinh nghiém.
Pé xac dinh céc 16p twrong duong c6 thé ap dung tip cic nguyén tic dudi day:

1. Néu mot trang thai ddu vao dinh rd giéi han cua cac gia tri, xac dinh 1
16p tuong duong hop 1€ va 2 16p twong duong khong hop €.

2. Néu mot trang thai dau vao xac dinh sb gia tri, xac dinh mot 1op
tuong duong hop 18 va 2 16p tuong duong bat hop 1¢.

3. Néu mot trang thai dau vao chi dinh tip cac gia tri dau vao va chuong
trinh stir dung moi gia tri 1a khac nhau, x4c dinh 1 16p tuong duong
hop 1¢ cho mdi loai va 1 16p twong duong khong hop 18.

4. Néu mot trang thai dau vao chi dinh mot tinh huéng “chac chan —
must be”, xac dinh 1 16p tuong duong hop 1€ va 1 16p tuong duong
khong hop €.

Néu c6 bat ky 1y do ndo dé tin rang chuong trinh khong xir 1y cac phan
tor trong cung mot 16p 1a nhu nhau, thi hdy chia 16p tuong duong do6 thanh céc
16p twong duong nho hon.

Vi cac 16p tuong duong xac dinh dugc & budc trén, budc thir hai 1a str dung
cac 10p twong duong d6 dé xac dinh cac ca kiém thir. Qua trinh nay nhu sau:

1. Gan mot sd duy nhat cho mdi 16p twong duong.

2. Cho dén khi tat ca cac 16p twong duong hop 1¢ duoc bao phu boi (hop

nhat thanh) cac ca kiém thu, viét mot ca kiém thir méi bao phu cang

nhiéu cac 16p twrong duong d6 chua duge bao phi cang tét.
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3. Cho dén khi cac ca kiém thir ctia ban d3 bao phu tat ca cac 16p twong
duong khong hop 1€, viét mot ca kiém thir ma bao phi mot va chi mot
trong cac 16p tuong duong khong hop 1¢ chua dugc bao phu.

4. Ly do ma mdi ca kiém thir riéng bao phu céc trudng hop khong hop
1¢ 13 vi cac kiém tra dau vao khong dung nao dé che gidu hodc thay
thé cac kiém tra dau vao khong dung khac.

Mic du viéc phan 16p twong duong 1 rat tot khi lya chon ngdu nhién cac
ca kiém thtr, nhung n6 van c6 nhitng thiéu sét. Vi du, né bo qua cac kiéu ca
kiém thtr c6 loi nao d6. Hai phuong phép tiép theo, phén tich gia tri bién va
d6 thi nguyén nhan — két qua, bao phu duoc nhiéu nhitng thiéu sot nay.

K3 thudt Phan hoach tuong dwong 1a mot ki thuét cua kiém thir hop den.
Vé mit nguyén tic, k¥ thuat nay chia (phan hoach) mién vao cua chuong
trinh thanh cac 16p dir lidu dé 1ap ca kiém thtr theo mdi 16p do.
Co so cua k¥ thuat nay la dir li¢u trong mot 16p tuong duong tac dong nhu
nhau 1én chuong trinh, tao ra cing mdt trang thai: diing hay sai ctia chuong trinh.
Muc ti€u cua phuong phép phan hoach 1a tim ra mdt ca kiém thir dé boc 10
mot 16p sai, tir d6 rat gon sb ca kiém thir can phat trién. Ca kiém thir dugc
thiét ké cho timg 16p tuwong duong.
Vén dé dit ra 1a chon 16p twong duong nhu thé nao ?
Phwong cham xac dinh cac 16p twong dwong:
1. Piéu kién vao 1a mot ving rong giéi han mot mién hay nhiing gia tri
dic biét thi can x4c dinh:
- 1 16p tuong duong hop I¢.
- 2 16p tuong duong khong hop 1¢€.
2. Diéu kién vao mdt thanh phén cua mot tap hoac diéu kién Bool thi can
xac dinh:
- 1 16p twong duong hop 1€.
- 1 16p twong duong khong hop 1€.
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1. DPicu kién la 1 vung gidi han 1 mién gitra a va b:

a < X <b
y ,r']| l\ y i
I&p khéng p
N —11&p hop | _/ l&p khén
hop I& 1 p hop & hqg w5 g

Hinh 2.5. Phdn chia lop twong duvong
2. Diéu kién 13 mot phan ciia mot tip: x nhan gia tri nguyén duong sao cho:
- 1 16p twong dwong hop 18: cdc s6 nguyén dirong
- 1 16p twong duwong khong hop 1é: cdc s6 nguyén am.
2.3. Ky thuat phan tich gia tri bién (Boundary Value Analysis)

Kinh nghiém cho thay céc ca kiém thir ma khao sat ty my cac diéu kién
bién c6 ty 1& phan trim cao hon cac ca kiém thtr khac. Cac diéu kién bién 13
nhiing diéu kién ma céac tinh huéng ngay tai, trén va dudi cac canh cia cac 16p
tuong duong dau vao va cic 16p twong duong dau ra. Phan tich cac gia tri
bién 1a phuong phap thiét ké ca kiém thir bé sung thém cho phan 16p tuong
duong, nhung khac véi phan 16p tuong duong ¢ 2 khia canh:

1. Phan tich gia tri bién khong lua chon phan tir bt ky nao trong 1 16p tuong
duong 1a dién hinh, ma né yéu cau 1a 1 hay nhiéu phan tr dugc lua chon nhu vay
ma mdi canh cta 16p tuong dwong d6 chinh 1a ddi twong kiém tra.

2. Ngoai viéc chi tap trung chli ¥ vao cac trang thai dau vao (khong gian
dau vao), cac ca kiém thir ciing nhan duoc bang viéc xem xét khong gian két
qua (cac 16p twong duong dau ra).

Phan tich gia tri bién yéu cau 6c sang tao va luong chuyén mon hoa nhat
dinh va n6 1a mot qua trinh mang tinh kinh nghiém rat cao. Tuy nhién, c6 mdt
s6 quy tic chung nhu sau:

1. Néu mot trang thai dau vao dinh rd giéi han cua cac gia tri, hiy viét
cac ca kiém thir cho céc gia tri cudi cua gi61 han, va cac ca kiém thir dau vao

khong hop 1€ cho cac truong hop vira ra ngoai pham vi.
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2. Néu mot trang thai dau vao dinh rd sd luong gia tri, hiy viét cac ca
kiém thir cho con sd 16n nhat va nhé nhét cia cac gia tri va mot gia tri trén,
mot gid tri dudi nhiing gia tri nay.

3. St dung quy tic 1 cho mdi trang thai dau vao. Vi du, néu mot chuong
trinh tinh toén su khau trir FICA hang thang va néu murc tdi thiéu 13 0.00$, va tbi
da 13 1,165.25$, hiy viét cac ca kiém thir ma khau trir 0.008 va 1,165.25, khau trir
am va khau trir 16n hon 1,165.25$. Chu ¥ 13 viéc xem xét gioi han ciia khong gian
két qua 14 quan trong vi khong phai luc ndo cac bién ctia mién dau vao ciing mo ta
cung mdt tap su kién nhu bién cua gidi han dau ra (vi dy, xét chuong trinh con
tinh SIN). Ngoai ra, khong phai lic nio ciing c6 thé tao ra mot két qua bén ngoai
gidi han dau ra, nhung tuy nhién rat dang dé xem xét tiém an do.

1. Str dung nguyén tic 2 cho mdi trang thai dau ra.

2. Néu dau vao hay dau ra ctia mot chuong trinh 13 tap dugc sip tha tu

(vi du,1 file tuan tu hay 1 danh sach dinh tuyén hay 1 bang) tap trung
chd ¥ vao cac phan tir dau tién va cudi cung cta tap hop.

3. St dung su khéo 1éo dé tim cac diéu kién bién.

Nguoi ta nhan thiy rang:

- Céac sai c6 xu hudng xuat hién ¢ bién cua vang dir liéu (hon 1a &
“trung tam”).

- Céc sai co thé ca trong va ngoai bién.

- Kiém thir khong chi cha ¥ dén cac dit liéu bién ma con cha y
dén cac dit liéu sat bién (trong, ngoai).

- Céc ca kiém thtr duoc xac dinh nhim thuc hién cac gia tri bién
va sat bién.

Viéc chon 16p twong duong gia tri bién theo cich phan tich gia tri bién:

1. Néu diéu kién vao 1a mot mién gidi han boi a va b thi can
thiét ké cac ca kiém thtr cho ca a va b, va ca trén, dudi a va b.
2. Néu diéu kién vao dic ta mot sd gia tri thi thiét ké cac ca

kiém thtr cho ca cac so trén va dudi s6 nho nhat va 1on nhat.
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Pham vi ap dung cho gia tri bién ra:
-Ap dung cach 1 va 2 cho ca diéu kién ra.
-Ap dung diéu kién gia tri bién cho ca chuong trinh trung gian cé céc

bién cua cau truc dir li€u dugc mo ta.

X
R, ;. b ‘\\ max

\ /X \
- N Chon (*:f/i
..... p - Ca -
- twong “ex 0. — i
7 dl.l'd“'g-.ll.l // thl:-r A \\‘;
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Miénrong  Nhiéugidtri Mién gigihan Mot sé gia tri

Hinh 2.6. M6 hinh phdn hoach va phan tich gia tri bién

2.4. Ky thuit do thi nguyén nhan — két qua (Cause — Effect Graphing)

Mot yéu diém cta phan tich gia tri bién va phan 16p tuong dwong la
chung khong khao sat sy két hop cua cac truong hop dau vao. Viée kiém tra
su két hop dau vao khong phai 1a mot nhiém vu don gian boi vi néu phan 16p
tuong duong cac trang thai dau vao, thi s6 luong két hop thuong 1a rat 16n.
Néu khong cé cach luya chon c6 hé théng mot tap con cac trang thai dau vao
thi khi chon ra mot tap tuy hung cac diéu kién, diéu nay c6 thé dan t6i viéc
kiém thir khong c6 hiéu qua.

Do thi nguyén nhan — két qua hd tro trong viéc lya chon mdt cach co hé
théng tap cac ca kiém thir co hiéu qua cao. N6 c6 tac dong co loi anh huong
t6i viéc chi ra tinh trang chua day du va nhap nhang trong dic ta. N6 cung cap
ca cach biéu dién chinh x4c cho cac diéu kién logic va hanh dong tuong tmg

Qua trinh dudi day duogc sir dung dé xay dung duoc céc ca kiém thu:
1. PBac ta duoc chia thanh cac phﬁn c6 thé thuc hién dugc. Diéu nay la
can thiét boi vi dd thi nguyén nhan — két qua tré nén kho st dung khi duoc sir

dung trén nhiing dac ta 16n.
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2. Nguyén nhan va két qua trong cac dic ta duoc nhan biét. Mot nguyén
nhan 13 mot trang thai dau vao nhit dinh hay mot 16p twong duong cia cac
trang thai dau vao. Mot két qua 1a mét trang thai dau ra hay mdt su bién d6i hé
thong (két qua con lai ma mot dau vao co trang thai ciia mot chuong trinh hay hé
thdng). Ban nhan biét nguyén nhan va két qua bang viéc doc timg tir cua dic ta
va gach chan céc tir hodc cum tir mo ta nguyén nhan va két qua. Khi dugc nhan
biét, mdi nguyén nhan va két qua duoc gan cho motsd duy nhat.

3. Xay dung d6 thi nguyén nhan — két qua bang cach phat trién va bién
d6i ndi dung ngir nghia ciia dic ta thanh do thi Boolean néi giita nguyén nhan
va két qua.

4. o thi duoc duoce dién giai véi cac rang budc mo ta nhing su két hop
ctia nguyén nhan va/hoic két qua 1a khong thé vi cc rang budc ngit nghia va
moi trudng.

5. Bang viéc do theo cac diéu kién trang thai trong dd thi mot cach can
than, ban chuyén d6i d6 thi thanh mot bang quyét dinh muc vao gidi han. Mdi
cot trong bang mo ta mot ca kiém thu.

1. Céc cot trong bang quyét dinh dugc chuyén thanh cac ca kiém thir.

V& d6 thi nguyén nhan — két qua 1a phuong phép tao cac ca kiém thir co
hé théng mo ta su két hop cua cac diéu kién. Su thay ddi s& 1a mot su lua
chon két hop khong thé dy tinh trude, nhung khi thyc hién nhu vdy sé bo sot
nhiéu ca kiém thtr “thu vi” duoc xac dinh bang dd thi nguyén nhan — két qua.

Vi v& d6 thi nguyén nhan — két qua yéu cau chuyén mot dic ta thanh mot
mang logic Boolean, no cung cap mdt trién vong khac va sy hiéu biét sau sac
hon nita vé dic ta. Trén thuc té, su phat trién ctia mot do thi nguyén nhan —
két qua 1a cach hay dé kham pha sy mo hd va chua day du trong cac dic ta.

Mic du viéc v& d6 thi nguyén nhan — két qua tao ra tap cac ca kiém thir
hitu dung, nhung thong thuong né khéng tao ra tit ca cac ca kiém thir hiru

dung ma c6 thé dugc nhan biét. Ngoai ra, d6 thi nguyén nhan — két qua khong
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khao sat thoa dang cac diéu kién gidi han. Di nhién, c6 thé cd ging bao phu
cac diéu kién gidi han trong sudt qua trinh.

Tuy nhién, van dé trong viéc thuc hién diéu nay 1a n6 1am cho db thi rat
phtc tap va dan t6i sé lugng rat 1on cac ca kiém thir. Vi thé, tot nhat 1a xét
mot sy phan tich gia tri gidi han tach ro1 nhau.

Vi d6 thi nguyén nhan — két qua 1am chung ta mat thoi gian trong viéc
chon céc gia tri cu thé cho céc toan hang, nén cac diéu kién gid1 han co thé bi
pha tron thanh cac ca kiém thir xuat phét tir do thi nguyén nhan — két qua. Vi
vay, ching ta dat duoc mot tap céac ca kiém thtr nho nhung hi€u qua ma thoa
man ca hai muc tiéu.

Chu ¥ 1a viéc v& d6 thi nguyén nhan — két qua phu hop véi mot sé quy
tic nhat dinh. Viéc xac dinh dau ra mong dgi cho mdi ca kiém thtr 1a mét
phan c¢b hitu cia k¥ thuat (mdi cot trong bang quyét dinh biéu thi cac két qua
dugc mong doi). Ciing cht y 1a nd khuyén khich chung ta tim kiém cac két
qua c6 tac dung khong mong mudn.

Khia canh kho nhét cua k¥ thuét ndy 1a qua trinh chuyén doi d thi thanh
bang quyét dinh. Qua trinh nay c6 tinh thuat toan, tirc 1a ban co thé tu dong
h6a n6 bang viéc viét mot chuong trinh. Trén thi truong da c6 mot vai chuong
trinh thwong mai ton tai gitp cho qué trinh chuyén ddi nay.

K§ thuat d6 thi nhan- qua 1a mot k¥ thuat dé thiét ké ca kiém thir. No
cung cap mot biéu dién chinh xac giita cac diéu kién logic (dau vao) va cac
hanh dong tuong tmg (dau ra- két qua).

K§ thuat d6 thi nhan- qua dwoc xdy dung dua trén cac mo-dun chirc

nang, 16gic tién trinh va dic ta hé thng.
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Dac ta hé
théng phan mém

l

Lap DS nguyénill Phat trién Chuyén db Xay dwng céc
nhan-két qua doé thi thi > bang ca kiém thir theo
theo médun nhan-qua quyét dinh luat ctia bang
Céac md dun
chlrc nang

Hinh 2.7. Cdc budre tién hanh theo ky thudt do thi nhan- qua
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Vi du:

Bdng 2.7. Danh sach nhan- qud theo mé-dun

A o . DBinh danh
M0-dun Nguyén nhan Két qua A

nhan - qua

A S6 >a dung Al

S6 >a nghi ngo A2

S6 =a nghi ngo A3

S6 <a sai A4

B S6 nguyén ding B

C6 nhiéu cong cu dé xay dung d6 thi nhan- qua. D6 thi ¢ hudng hay duoc

dung hon ca.

::%.M:‘:‘:dun A _.]—){M(:‘)dun B ]Iﬁ’

r
lMédun A1l

Modun A2~ - -.
’ — Mddun B |mm)

Modun A3=

| Mdun A4

Hinh 2.8. Xdy dung dé thi nhén -qud bang do thi
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Bang 2.8. Bang quyét dinh ciia do thi nhdn - qua

Dinh danh Piéu kién bung Nghi ngo Sai
Al S6 >a X
A2,A3 S6 >a X
A4 S6 <a X
B SO nguyén X

____________________

' Madun AE\\ |
sh<a 1 (ModunA3 = Modun B\

Hinh 2.9. Cdc phwong dn lwa chon ca kiém thir
2.5. K§ thuat do4n 16i (Error Guessing)

Mot ki thuat thiét ké ca kiém thir khac 13 error guessing — dodn 16i.
Nguoi kiém thtr duge dua cho mot chuong trinh dac biét. Ho phong doan, ca
bang truc giac va kinh nghiém, céc loai 18i c6 thé va sau do6 viét cac ca kiém
thir dé dua ra cac 161 do.

That kho dé dua ra mot quy trinh cho k¥ thuat doan 15i vi né 1a mot quy
trinh ¢ tinh truc giac cao va khong thé du doan trude. Y tudng co ban 1a liét

ké mot danh sach céac 161 ¢6 thé hay cac truong hop dé xdy ra 161 va sau do
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viét cac ca kiém thir dua trén danh sach d6. Mot ¥ tuong khac dé xac dinh cac
ca kiém thir c6 lién d6i voi cac gia dinh ma 1ap trinh vién c6 thé da thuc hién
khi doc dac ta (tirc 1a, nhiing thir bi bo sot khoi dac ta, hodc 1a do tinh cd, hodc
1a vi nguoi viét co cam giac nhitng dic ta d6 1a rd rang). No6i cach khac, can
liét ké nhitng truong hop dic biét d6 ma co thé da bi bo st khi chuong trinh
dugc thiét ké.

Céc phuong phép thiét ké ca kiém thir co thé dugc két hop thanh mot
“kinh nghiém” thiét ké ca kiém tht. Vi mdi phuong phap co thé dong gop mot
tap riéng cac ca kiém thtr hitu dung, nhung khong cai nao trong sd ching tu
n6 dong gép mot tap tron ven cac ca kiém thir. Kinh nghiém thiét ké ca kiém
thir hop 1y c6 thé tom lugc nhu sau:

1. Néu dic ta co chua su két hop cua cac diéu kién dau vao, hay bat dau

v6i viéc v& d6 thi nguyén nhan — két qua.

2. Trong truong hop bat ky, str dung phwong phap phan tich gia tri bién.
Hay nhé rang ddy 1a mot sy phan tich ciia cac bién dau vao va dau ra.
Phuong phap phan tich gia tri bién mang lai mot tip cac diéu kién
kiém tra bo sung, va rat nhiéu hay toan by cac diéu kién nay co thé
dugc hop nhat thanh cac kiém thir nguyén nhan — két qua.

3. Xac dinh céac 16p twong dwong hop 16 va khong hop 18 cho dau vao va
dau ra, va bo sung céc ca kiém thir duoc xac dinh trén néu can thiét.

4. Sir dung k¥ thuat doan 16i dé thém céc ca kiém thir thém vao.

5. Khao sat tinh logic ctia chuong trinh lién quan dén tap cac ca kiém
thir. Str dung tiéu chuan bao phu quyét dinh, bao phu diéu kién, bao
phu quyét dinh/diéu kién, hay bao phu da diéu kién (trong d6 bao phu
da diéu kién 13 dugc sit dung nhiéu nhat). Néu tiéu chuan bao phu
khong dat dugc boi cac ca kiém thir duoc xac dinh trong bén budc
truge, va néu viée dat duoc tiéu chuan 1a khong thé (ttrc 1a, nhiing su

két hop chac chan cua céac di€u ki¢n co thé 1a khong thé tao vi ban
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chat ctia chuong trinh), hiy thém vao cac ca kiém thir c6 kha ning
1am cho thoa mén tiéu chuan.
Céc kinh nghiém trén tuy chwa bao dam rang tat ca cac 1i s& dugc tim
thiy nhung n6 rét hitu ich cho viéc thuc hanh thiét 1ap cac ca kiém thir.
2.6. Ky thuat mé hinh héa
Trong mot s tinh hudng, ngudi ta dung phuwong phap moé hinh hoa dé
kiém thir hé théng. Mbi loai phuong phép str dung cac md hinh khac nhau. Co
thé phai két hop hodc ding nhiéu mé hinh cho mdt loai kiém thir. Song viéc
kiém thir hidu qua tiy thudc kha ning va kinh nghiém ciia ngudi tién hanh.
Vi du (vé thiét ké kiém thir hé thong cau thang may):
Xét hé théng cau thang may 4 tang, day 1a hé théng thoi gian thuc co dic
trung 1a cac tang (1,2,3,4), va 4 vi tri phong cau thang (cabinet) dimg & cac tang.
Cic yéu ciu bao dam hé théng hoat dong binh thuong:
- T mot tang cau thang co6 thé di dén mot tang bat ky.
- Pé dén mot tang can chon s6 ting tuong ung trong bang diéu khién khi
thang may & mot ting dang dimg.
- Khi cau thang dang di chuyén 1én (xuéng), thi tai ting dimg chi dugc
chon s6 ting >(<) tang do.
- Tai tang xuat phat: hudng di chuyén 1én/ xubng tiy thudc vao sb cia
tang dugc chon dau tién.
- Cau thang s& bat dau chuyén dong sau khi chon nut “khéi hanh”.
- Khi cau thang di chuyén dén mot tang:

+ Néu 1a tang duoc chon (sb trong bang diéu khién da chon hay
phim tang cing chiéu dugc chon), thi ciu thang ding va cic phim
d3 chon cia ting dugc tra vé trang thai binh thuong (khong chon).

+ Néu nguoc lai thi ciu thang di qua khong dimng, va néu phim
tang da chon theo hudng nguoc lai thi né ciing duoc tra vé trang thai
khong chon.

- Khinuat & t?mg duoc chon, 3 tinh huéng 6 thé:
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1. Cau thang dang dimg tai ting duoc chon. Khi d6 cau thang bat
dau hoat dong, ctra dugc mo:

2. Néu cau thang dang dimg & mot ting khac: tang trén hay dudi
tang dugc chon, cau thang can di chuyén xudng (1én) dén ting
dugc chon thi dung lai va mo cura.

3. Cau thang dang di chuyén (43 mo ta & trén).

Hay thiét ké cac ca kiém thtr dé kiém thir hé thong nay ?
Mo hinh héa hé théng bang so dd trang thai co 4 trang thai va co 12
duong miii tén chuyén tir 1 trang thi (tang) dén 3 trang thai (cac ting) con

lai. Két qua ta duoc d6 thi c6 hudng (4 ndt va 12 cung):

Hinh 2.10. So' d6 trang thdi hé thong thang mdy

- Can thiét ké cac ca kiém thtr dé kiém thtr cau thang thuc hién céac chirc
nang:

- O 4 vi tri 4 ting (pht moi trang théi).

- Tu mot tang thang may co thé dén moi tang khac, (phii moi chuyén trang
thai).

- Viéc chuyén dén mot trang thai khac (ting) duoc quyét dinh bang phim

duogc chon (diéu kién).
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- khi bat dau chon hudéng di chuyén & ting, cau thang dang ¢ vi tri khac

(tang trén/dudi), can thyc hién chuyén trang thai tir ting dang dtng vé

trang thai tﬁng duoc chon.

& Ca kiém thir I: ké hoach str dung duong di: 1-2-3-4 s& phit duoc 4 trang

thai ctia hé thong

Bdng 2.9. Bang dit liéu phuc vu cho ca kiém thir 1

Dir li€u vao

Két qua ra

Trap_g Su kién Trang thai Chuyén trang thai
thai ‘
xu%t chon tang Dukién | Thucté | Du kién Thuc té
phat
1 2,3,4 2 1,2
3 2,3
4 3,4

Pé bao phil moi chuyén trang thai, tim mot chu trinh ole chira doan dau

tién 1-2-3-4 (Piéu nay c6 thé thuc hién dugc, vi mdi dinh cta d6 thi déu c6

sO cung vao bang so cung ra).

Chu trinh ole 14 dwong di qua moi canh ciia do thi va di qua ding 1 lan.

NG 14 co s6 thiét ké ca kiém thtr 2 (bao gom cé ca kiém thir 1).
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+ Ca kiém thir 2: 1-2-3-4-2-1-4-3-2-4-1-3-1
Theo tién diéu kién dit ra, mdi lan di chuyén chi theo 1 hudng
lén/xudng, nén can chia duong di thanh nhiéu doan kiém thir lién tuc véi diéu
kién trén.

Bdng 2.10. Bang dir liéu phuc vu cho ca kiém thir 2:

Dir li€éu vao Két qua ra
Trang thai Su kién Trang thai dén Chuyén trang théi
xuatphat | chontang | Dykién | Thycté | Dukién | Thyc té
1 2,3,4 2 1,2
3 2,3
4 3,4
4 2,1 2 4,2
1 2,1
1 4 4 1,4
4 3,2 3 4,3
2 3,2
2 4 4 2,4
4 1 1 41
1 3 3 1,3
3 1 1 3,1

Pé kiém thur phu cac nut téng, ta chon dai dién la tﬁng gifra 2 va 3, bé
kiém thtr su chuyén trang thai dong bo giira ting va cau thang ta chon 2 trang
thai nut ting khi cau thang & cac tang khac: ca phia trén va dudi.

+  Ca kiém thir 3,4:

Badng 2.11. Ké hoach kiém thir hai trang thdi tang (1én, xuong) va dong bo:
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Trang thai

Trang thai

Trang thai dén

Chuyén trang thai

cauthang | tang, nGtchon I'p it T Thuc té | Dukién | Thuc té
1 T3, niit lén 3 1,3
3 T2, nut xudng 2 3,2
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CHUONG 3
PHAN MEM THU NGHIEM THIET KE CA KIEM THU

3.1 Phuwong phap va ky thuat ap dung thir nghiém

Phan 1y thuyét dé thuc hién vi du 1ap trinh thir nghiém thiét ké ca kiém thi
1a xac dinh do phtic tap chu trinh (s6 cac ca kiém thu).

Ky thudt do thi dong 1a mot k¥ thuat trong phuong phéap kiém thir hop tring
dau tién dugc Tom McCabe dé nghi 13 “kiém thir dwong co sé”’. Phuong phap
xéac dinh dudng co so giup cho ngudi thiét ké ca hop kiém thtr c6 thé suy dan
ra mot cach do do phurc tap logic cua thiét ké thu tuc va dung cach do nay nhu
mot hudng dan dé xac dinh mot tdp co s& cac duong thuc hién. Cac truong
hop kiém thir dugc suy dan ra dé thuc hién mot tap co so, dugc dam bao dé
thuc hién moi cau Iénh trong chuong trinh it nhét mot lan trong khi kiém thur.

Trong phuong phap xac dinh tip dudng co so, mot hé théng ky phdp don
gidn dwoc ding dé biéu dién cho luong diéu khién, dwoc goi la do thi dong
(hay dd thi chuwong trinh). D6 thi dong mé ta cho dong diéu khién logic ding
ky phap duoc minh hoa trong hinh 3.1.. Méi két cdu cé cdu triic déu cd mot

ky hiéudd  ong tuong 1 )
Hinh 3.1. Cdc cdu triic co ban ciia do thi dong (sequence,if, while, until, case)
PO thi dong thuc chat 1a mot ky thuat dya trén cu trac diéu khién cua
chuong trinh. N6 gan giéng do thi ludng diéu khién cta chwong trinh.
D6 thi dong nhan duogc tir d6 thi luong diéu khién bang cach:

- Gop cac lénh tuan tu va diéu khién lién tiép thanh mot 1énh;

- Thay lénh r& nhanh cua cac duong diéu khién bang mot nit “vi fue”.
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Céu trtic do thi dong gom:
- Mbi nut (hinh tron) biéu thi 1 hay mot s6 1énh tuan tu va ré nhanh, hodc
thay cho diém phan nhanh hay hoi tu cac dudng diéu khién.
- MQdi canh ndi hai nit biéu dién dong diéu khién.
Két qua do thi dong thé hién:
- Chia mat phang thanh nhiéu mién.
- CO6 nit vi tu biéu thi su phan nhanh cua céac cung.
- MGdi cung nbi timg cap nat biéu dién ludng diéu khién.
Vi du:
Piu vao:
Xét 1 cau triac didu khién chuong trinh
Do while records remain
Read record
If record field1 =0
then process record;
store in buffer;
increment counter;
Else if record field2 =0
then reset record;
Else process record;
store in file;
Endif
Endif
Enddo
Qua trinh giai:
Budc 1: Panh s (ma hoa) lénh:
1 Do while records remain
2 Read record
3 If record field1 =0
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4 then process record;

store in buffer;

5 increment counter;

6 Else if record field2 =0

7 then reset record;

8 Else process record;
store in file;

9 Endif

10  Endif

11 Enddo

Budc 2: V& so do diéu khién ciia chirong trinh

Hinh 3.2. So' d6 diéu khién ciia chwong trinh
Trong lap trinh, néu v& duge dd thi thi tdt, nhung can xac dinh téng s6 céc
nat va tong sd cac cung.
Budc 3: v& So do luong diéu khién

Trong chuong trinh : rat gon sé niit va cung

69



Hinh 3.3. So d6 luong diéu khién
Budc 4: tinh cac thong s6 ctia d thi dong theo ca 2 cong thirc (1) va (3)
Céc thong s cua do thi dong trong vi dy gdm:
9 nut (=N), trong do:
3nat 1 vi tu (= P)
11cung (= E)

.;
Hinh 3.4. D6 thi dong

Db thi dong chia mit phing thanh 4 mién: R1, R2, R3, R4
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R4

R3

Py GO

Hinh 3.5. B¢ phikc tap chu trinh xac dinh tir do thi dong

Pé bao dam moi cau 1énh déu duoc kiém thir it nhat 1 1an, can tim dugc tat
ca cac duong diéu khién doc 1ap trong chuong trinh (khac nhau it nhét 1 1énh).

S6 cac duong doc 1ap ctia mot chuong trinh 13 giéi han trén s ca kiém thir
can tién hanh. N6 duoc goi la do phuc tap chu trinh ctia chuong trinh.

Tap cac duong ddc 1ap/co ban (basic paths) cia mét chuong trinh trung véi
cac duong doc 1ap cua do thi dong (tim don gian hon).

Buéc 5: Tinh d phirc tap chu trinh dé xdc dinh sé dwong (ca) kiém thir

Tinh toan do phirc tap chu trinh:

Do phtc tap chu trinh V(G) ctia d6 thi G dugc tinh theo cac cach sau:

1) V(G)=E-N+2 (= 11-9+2 = 4)
(2) V(G) = s6 mién phang (= 4)
(3) V(G)=P+1 (=3+1=4)

Trong do: E = ) cung; N = s6 nat; P= sb nit vi tu
Véi vi dy vé do thi dong o trén ta co: V(G) = 4

X4c dinh céc ca kiém thir:
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Tir d6 thi dong, xac dinh duge d6 phic tap chu trinh V(G)=4 va suy ra can
thiét ké 4 duong kiém thir, tao thanh tap duong co ban trong bang 3.1.

Budc 6: xac dinh tap duong co ban

Bang 3.1. Tdp duong co ban

Tap duong co ban

a 1 11

b 1 2-3 4-5 10 1

C 1 2-3 6 7 9 10 1
d 1 2-3 6 8 9 10 1

Budc 7: Phwong phap Ma tran kiém thir dé xac dinh tip dwong kiém thir
Vi du:
Xét mot cau tric diéu khién chuong trinh
1 Do while con ban ghi chua xur ly
2 Read ban ghi chua xu ly
3 if gi4 tri truong thir nhat cta ban ghi =0
4 then xu 1y ban ghi;

Cat vao bo nho;

5 tang bién dém;
6 else if gid tri truong tha hai cia ban ghi =0
7 then tao lai ban ghi;
8 else xur ly ban ghi;
Cat vao tép;
9 end if
10  endif
11 end do

72




Céac dong 1énh co lién quan dén xur 1y dir liéu déu duoc danh sé tha tu

(1,2, .., 11), tr d6 s€ duoc so dd diéu khién cua chuong trinh

Hinh 3.6. So d6 diéu khién ciia chwong trinh
Trén co s& gdp cac 1énh thuc hién tuan ty lién ké v&i nhau hodc 1énh thuc

hién 1ién ké 1& nhanh, ta c¢6 so d6 ludng diéu khién (hinh 3.7)

nhanh T

Hinh 3.7. So d6 luong diéu khién gép
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v
O O
Hinh 3.8. D6 thi dong
Tt so do ludng diéu khién gop xac dinh dugce do thi dong (hinh 3.8). Céc
thong s6 cta dd thi dong gom:
9 nut (= N), trong do:
3 nat 1a vi tu (= P) (nut duoce danh diu té mau sim).
11 cung (= E).
Cho don gian, ching ta danh s6 lai do thi dong s& dugc d6 thi dong méi

1

Hinh 3.9. Do thi dong dung dé xdc dinh ma tran kiém thir

Tu dd thi dong nay, xac dinh “ma tran kiém thir’”;
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Ma tran kiém thu, ky hi¢u 1a A=(aij) voi 1,j=1,2,3,...,n, 1a mét ma tran
vudng cap n, c6 kich thude bang s cac nit (n) trén d thi dong:

- M6i dong/ cot tng voi tén mot nut;

- Mdi 6: 1a tén mot cung ndi nat dong dén nit cot.

Nhan lién tiép k ma trdn ndy ta dugc ma tran c6 s6 & mdi 6 chi sd con
duong k cung tir nit dong tdi nut cot.

Ma tran kiém thir duge st dung nhu mot di li¢u co cAu trac dé kiém tra cac
con duong co ban: s dudng di qua nat (c6 thé tinh ca trong s6 cta ching).

Ma tran kiém thir 13 mot cong cu manh trong viéc danh gia cau trac diéu
khién chwong trinh. Khi kiém thir, ta thém trong s6 cho cac cung ciia ma tran
kiém thir (ma tran kiém thir c6 trong s6) nhu sau:

- Xéc suét cung d6 dugc thyc thi.

- Thoi gian xir 1y cia tién trinh di qua cung do.

- B0 nhé doi hoi cia tién trinh di qua cung do.

- Ngudn lyc doi hoi cua tién trinh di qua cung do.

Bang 3.2 Bang tinh d phirc tap cia do thi dong V(G):

nat |1 [2 [3 [4]5 [6 7 [8 9 V(G)=4
1 1 1 1+1-1=1
2 1 |1 1+1-1=1
3 1 1-1=0
4 I |1 1+1-1=1
5 1 1-1=0
6 I 1-1=0
7 1 1-1=0
8 |1 1-1=0
o V(G)=
Y theo cot+1=3 + 1 =4

(Céc s6 1 trong ma tran danh ddu nat dong di toi nat cot, vi du nat dong 2
xac dinh chuyén té1 nut ¢ot 3 nén co toa do (2,3) dugc danh dau 1).
Do dé ta c6 bang ma tran kiém thir A= (ayy) v611,)=1,2,3,4,...9:

1 1
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Bdng 3.3 Bang ma trén kiém thir A = (aij)

Tw ma tran A, xac dinh do phuc tap cua do thi trong vi du bcing cong thirc:

V(G) = (B (TF=1aij)— 1) +1=4

Pé thuén tién cho viéc 13p trinh, ching ta xac dinh cach tinh do phtrc tap
theo quy trinh sau:
Budc 1: tinh cac tong theo hang ctia ma tran A trir dong cudi cling
T1l=all+ al2+ al3+... +al9=2
T2=a21+ a22+ a23+...+ a29 =2
T3=a31+ a32+ a33+... +a39 =1
T4=a4l+ ad2+ ad43+...+ a49 =2
T5=a51+ ab52+ a53+... +a59 =1
T6=a61+ a62+ a33+...+ a69 =1
Tr7=a7l+ ar2+ar3+... +a79 =1
T8=a81+ a82+ a83+... +a89 =1
T9=a91+ a92+ a93+... +a99 =0
Budc 2: Tinh
T1:=T1-1=1
T2:=T2-1=1
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T3:=T3-1=0

T4:=T4-1=1

T5:=T5-1= 0

T6:=T6-1=0

T7:=T7-1=0

T8:=T8-1=0

T9 = 0 (vi 1a diém két thuc)
Budc 3: Tinh V(G)= (T1+T2+..+T9) + 1

Trong d6: (T1+T2+...+T9) chinh la s6 nit vi ty P
V(G)=P+1= (T1+T2+..+T9) + 1=3+1 =4
Nhu vy, x4c dinh duoc sé duong phai kiém thir 13 4

Tir ddy, ching ta dé dang xac dinh dugc tap dudng kiém thu:

Tap duong kiém thir:

a 1 9

b 1 2 3 8 1

C 1 2 4 5 7 8 1
d 1 2 4 6 7 8 1
Tir két qua trén, xac dinh dugc tap dudng kiém thir cho bai toan ban
a 1 11

b 1 2-3 4-5 10 1

C 1 2-3 6 7 9 10 1
d 1 2-3 6 8 9 10 1

Bang 3.4 Tdp dwong kiém thir
3.2. Ap dung thiét ké tw dong ca kiém thir cho mét s6 mod-dun chwong
trinh trong bai giang vé cau lénh c6 cau truc tai Treong THCS Thiy Son
Hai Phong.
3.2.1. Chon loc mat sb bai tap lap trinh vé cau Iénh cé cau tric tai truong
THCS Thiy Son Hai Phong.

Mot s6 bai tap 1ap trinh vé cau 1€nh cé cau trac dugc chon thir nghiém
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gom:

1-Viét chuong trinh tinh téng S = 1+2+..+N bang cach dung vong lip
WHILE;

2-Viét chuong trinh giai phuong trinh bac nhat ax-+b=0;

3-Viét chuong trinh giai phuong trinh bac hai: ax? + bx + ¢ = 0, a=0.

3.2.2. Pac ta cdc mo-dun chwong trinh theo cac bai toan da chon (input)
theo 3 cAp d¢ d&, trung binh, kho
Bai tap 1 (dé)
Viét chuong trinh tinh tong S = 1+2+...+N bang cach dung vong lip WHILE:
Program TinhTong;
Uses crt;
Var
N,i,S:integer;
Begin
Clrscr;
Write('Nhap vao gia tri cua N :");
ReadIn(N);
S:=0; i:=1;
While i<=N Do
Begin
S:=S+i; i:=i+1;

End,;
Writeln('Ket qua la ',S);
Readln;
End.
Budce 1: Gan nhan
Begin
1.Clrscr;
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2.Write('Nhap vao gia tri cua N :');
3.ReadIn(N);
4.5:=0;
5.:=1;
6.While i<=N Do
Begin
7.5:=5+i;
8.1:=1+1;
End;
9.Writeln('"Ket qua la ',S);
10.ReadIn;
End.

Bwéc 2: So do diéu khién

imd—-h-n—w4l—wq—|-4§—.
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Budc 3: Do thi dong dé xac dinh ma tran kiém thu

Budc 4: Ma tran kiém tha va Do phuc tap V(G)

Nut 1,2,3,45 6 7,8 9,10 V(G)=2
123,45 1 1-1=0

6 1 1 1+1-1=1
7,8 1 1-1=0

9,10 S+1=1+1=2
Budéc 5: Tap duong kiém thir
Tap duong co ban
12345 6 9,10
B 12345 6 7,8 6

Bai tap 2 (trung binh)
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Viét chuong trinh giai phuong trinh bac nhat ax+b=0:
Program ptbacnhat;
Uses crt;
Var a,b,x:real;
Begin
Clrscr;
Write ('Nhap a,b: '");
Readln (a,b);
1if (a=0 )and (b=0) then
writeln ('Phuong trinh co vo so nghiem')
else
if (a=0) and (b<>0) then
writeln ('Phuong trinh vo nghiem')
else
writeln ('Pt co nghiem x= ',-b/2*a:3:2);
readln;

End.

Budce 1: Gan nhan

Begin

1. Clrscr;

2 Write('Nhap a,b: ");

3. Readln (a, b) ;

4 if (a=0 )and (b=0) then

5 writeln ('Phuong trinh co vo so nghiem')
else

0. if (a=0) and (b<>0) then

7. writeln ('Phuong trinh vo nghiem')

else
8. writeln('Pt co nghiem x= ',-b/2*a:3:2);
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9. readln;

End.

Buéc 2: So do diéu khién

Buéc 3: Po thi dong dé xac dinh ma tran kiém thir
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Bu6c 4: Ma tran kiém thir va P9 phic tap V(G)

Nat |1 2 3 4 5 6 7 8 9
1. 1
2. 1 1
gt 1 1
4. 1
5. 1
6. 1
7. 1
8. 1
9.

Buéc 5: Tap dwong kiém thir
Tap duong co ban

A 1 2 3 4 6 8 9
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B

1

C

1

Bai tap 3 (Kho)
Viét chuong trinh giai phuong trinh bac hai: ax?+ bx + ¢ = 0, a#0:

Program ptbac?2;

Uses crt;

Var a,b,c,x1,x2,dt:real; ch:char;

Begin

End.

Repeat
Clrscr;
Write ('Nhap a,b,c:
Readln(a,b,c);
While a=0 do

Begin

readln (a);

end;

dt:=b*b-4*a*c;

if dt<0 then

writeln ('Phuong trinh vo nghiem')
else
if dt=0 then

")

Writeln ('Ban phai nhap lai he so a <>0");

writeln (‘Pt co no kep x1=x2= ',-b/(2*a):3:2)

else

Begin

writeln ('Pt co no phan biet: '");

writeln ('x1l

writeln ('x2

End;

', (~b+(sqrt(dt)))/(2*a):3:2);
, (b= (sqrt(dt)))/(2*a):3:2);

writeln ('Ban co muon tiep tuc nua ko? c/k ');

readln (ch) ;
Until ch='k'

readln;
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Budce 1: Gan nhan

Begin
1. Repeat
Clrscr;
Write ('Nhap a,b,c: "),
Readln (a,b,c);
2. While a=0 do
Begin
3. Writeln ('Ban phai nhap lai he so a <>0");

readln (a) ;
end;
dt:=b*b-4*a*c;
if dt<0 then

writeln ('Phuong trinh vo nghiem')

else
7. if dt=0 then
writeln (‘Pt co no kep x1l=x2= ',-b/(2*a):3:2)
else
Begin
writeln('Pt co no phan biet: '");
10 writeln('xl= ', (-b+(sqgrt(dt)))/(2*a):3:2);
writeln ('x2=", (-b-(sgrt(dt)))/(2*a):3:2);
End;
11. writeln ('Ban co muon tiep tuc nua ko? c/k ');
12. readln (ch) ;
13. Until ch='k' ;
14. readln;
End.

Budéc 2: So do diéu khién
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Buéc 3: Po thi dong dé xac dinh ma tran kiém thir

: .

[ S

R1

Rz

Rz

Bwéc 4: Ma tran kiém thir va Do phirc tap V(G)

Nat |1 |2|3|4 |56 |7 |8|9|10 11|12 | 13 |14 V(G)=5
L 1 1-1=0
2. 11 1+1-1=1
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3. 1 1-1=0
4 1-1=0
5. 1|1 1+1-1=1
6. 1-1=0
7. 1 1+1-1=1
8. 1 1-1=0
9. 1 1-1=0
10. 1-1=0
. 1-1=0
12. 1 1-1=0
13. 1 1 1+1-1=1
14. S+1=4+1=5

Buéc 5: Tap dwong kiém thir

Tap dwong co ban

a 1 2 4 5 6 11 (12 |13 |2

b 1 2 4 5 6 11 (12 |13 |14

Cc 1 2 3 4 5 6 11 (12 |13 |14

d 1 2 4 5 7 9 10 (11 (12 |13 |14

e 1 2 4 5 7 8 10 (11 (12 |13 |14
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3.3. Mot s giao dién chinh ciia chwong trinh
3.3.1. Form chinh

| | Open Bang d6 phiic tap

V(G) =

Tap kim thi

Hinh 3.1. Form chinh cua chuwong trinh

3.3.2. Form chon dwong dén téi dir liéu

Nhan niit “OPEN” dé chon duong dan.

Hinh 3.2. Form chon duong dan t6i dir liéu

3.3.3. Hién thi dir liéu

Sau khi chon file dit liéu, Form main hién thi:
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Hinh 3.3. Form hién thi dir liéu
3.3.4. Tinh to4n d¢ phirc tap

Nhén vao nat “Tinh dd phirc tap”

-q gia tri cua N:

:{ﬂ;

‘em):

3.3.5. Xuit ra cac phwong 4n kiém thir

Nhén nat “Tép kiém thir”
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3.4. Panh gia két qua thir nghiém va hwéng phat trién
3.4.1. Panh gia
- Két qua thtr nghiém cho ra mét tap cac dudng co ban dung nhu vi du trén.
- Chuong trinh thuc hién cho két qua dung theo thuat toan trén.
3.4.2. Huéng phat trién
- Phat trién chuong trinh c6 thé xu 1y duoc voi giai thuat voi ngén ngir C,
C++

- Phat trién chuong trinh c6 thé tim ra céc tap ki€m thir véi céc so li¢u cu
thé.
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KET LUAN

O Viét Nam nganh Cong Ngh¢ Phan Mém van duoc coi la khé non tré,
chua c6 nhiéu thanh tyu 16n. Kiém Thtr Phin Mém van con 1a mot van dé kha
maoi mé.

Viéc nghién ctru lya chon cac k¥ thuat va chién lugc Kiém Thi Phan
Mém phu hop gitp cho viéc kiém thir c6 hiéu qua, giam chi phi va thoi gian.
Viéc xay dung tai liéu Kiém Thir Phan Mém hop 1y sé& gitp cho viée to chuc,
quan 1y va thuc hién kiém thir c6 hiéu qua.

Trong khubn khé mot ludn van thac si, tic gia nghién ctru cac ki thuat
x4c dinh cac ca kiém thir va dir liéu kiém thir dya trén ma trn kiém thir va
tmg dung kiém thir cdc bai toan Pascal trong chuong trinh THCS tai trudng
THCS Thuy Son.

Do thoi gian gidi han nén chuong trinh méi chi dimg lai & kiém thir cac
bai bai toan co ban trong chuwong trinh Pascal THCS, trong thoi gian tdi tac
gia s& tiép tuc phat trién chuong trinh dé trd thanh mot ing kiém thir duoc tat
ca cac bai toan Pascal va céc bai cta cac tng dung khac, hoan chinh, bo sung
thém céc chirc ning kiém thir cu phap, kiém thir cac java scripts, kiém thir
khudn dang dit liéu va kiém thtr cac giao dich web.

Hién nay van d& Kiém Thtr Phan Mém hau nhu van chua dugc dau tu
va quan tdm dung muc. Viét Nam ta dang trong qud trinh xdy dung mot
nganh céng nghiép phan mém thi khong thé xem nhe viéc Kiém Thir Phan
Mém vi xé4c suat that bai s& rat cao, hon nita, hau hét cac cong ty phan mém
c6 uy tin déu dat ra yéu cau nghiém ngit 1a néu mot phan mém khong cé tai

lidu kiém thir di kém thi s& khong duoc chap nhén.
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