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LOI CAM ON

Em xin chan thanh cam on thay gido, Ths. Nguyén Trinh Pong — giang
vién khoa CNTT d3 tan tdm va nhiét tinh hudng dan, day bao trong subt qua
trinh hoc tap va 1am d6 an tét nghiép. Véi su chi bao cua thay, em da c6 nhitng
dinh huéng tét trong viéc trién khai va thuc hién cac yéu cau trong qua trinh
lam dd an tot nghiép. Em xin chan thanh cam on su day bao va gitp d& cua cac
thay, cd gido Khoa Cong nghé théng tin — Truong Pai hoc Dan lap Hai Phong
d3 trang bi cho em nhiing kién thirc co ban nhat dé em cd thé hoan thanh tét bai
bao cao nay. Do kha niang va thai gian con han ché, kinh nghiép 1am viéc thuc
té chua nhiéu nén khdng tranh khoi nhiing thiéu sét. Em rat mong nhan dugc
su chi bao cua cac thay c6 va céc ban. Cudi cuing em xin dugc giri téi cac thay,
O va toan thé cac ban loi chic suac khoe, thanh thdng. Chlic céc thay co dat

duogc nhiéu thanh tyu trong su nghiép trong nguoi.

Em xin chan thanh cam on!

Hai Phong, ngay 30 thang 3 nam 2018

Sinh vién

Nguyén Manh Tién

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 4



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

MUC LUC
101 107N, 10 ) OO 1
IMIUGC LUC ettt s b e e e e e e s s s ab bbb e e e e e e e e s s s sababraseeeeeesessnnnrerens 5
DANH MUC HINH VE BANG BIEU ....c..ooooveveiceeeeeesteee e 7
DANH MUC TU VIET TAT .ottt teesesessesssses s sesssssssssses s sensenssnsnes 9
YL@ 1 57N 6 15O 10
CHUONG 1: KIEN THUC CO BAN..........c.coiieiiieiesieeee s 12
1.1 KHAINIEM CO BAN VE PHAN MEM ....occoiiiiiiieiiieeiteeeireesreesreesvneesnnessvee s 12

1.1.1 Vong doi PRAN MEM ..., 12

1.1.2 Quy trinh phat trién Phan MEM..........cevvveeveiieieeeeeee e, 13

a.MO hinh thac NUGC ..., 13

B.MO hINN CATE V.o 15

1.2 CHAT LUONG VA PAM BAO CHAT LUQGNG PHAN MEM ......ccccovvreirneennnnn 16

1.2.1 Chat liroNG PRAN MEM........eeveieeeieeeeeeeee e, 16

1.2.2 Bam bao chdt lirong PhAN MEM.........cceveeeeeeeeeeeeeee e, 16

1.3 LOIPHAN MEM ...cviiiiieiiieeiteeeiteeeiteesiteesveestreesbeeassaesbeesnsessnsesssneesneeessenas 17

1.3.1 Nguy@n nhan gay 161 phan MEm: .........cccococveveeeeeeeeeeeeeeeeeeeen, 18

1.3.2 Chi phi cho viéc sia I61 Phan MEM.........ccvveeeeeieeeeeeeereeeen, 18

1.3.3 Quy trinh Xez 1y 151 PRAN MEM ..o, 19

1.4 CAC THUAT NGU VA KHAI NIEM KIEM THU PHAN MEM......cccccovveeeinnenne 21

1.4.1 CAC tNUGL NQIE.....ccveeieecie et 22

1.4.2 Khai niém kiém thiz PRAN MEM ..........coeeieveeeeeeeeeeee s, 22

1.4.3 Muyc tiéu cia kiém thir phan Mém ..........cccceeeeeeeeceeeeeeeeeeeeeen, 23

1.5 NGUYEN TAC KIEM THU PHAN MEM......ccoiiiiiiiiiieiiieecitieeesvee e ssree e snvee e 24

1.6 QUY TRINH KIEM THU PHAN MEM .....uoiiiieiiieiiieeseesnieesieeseeesneeesnneeneees 25

1.7 CAC PHUONG PHAP PHAN TICH KIEM THU ...coiiiiciiiee et 26

1.7.1 PRAN HICH TN vt 27

1.7.2 PRhan tich dONQ .....cccoiiiiiiiiiiie et 27

1.8 CAC KY THUAT KIEM THU ..cctiieiitiie sttt e et e e sree e s bre e envne e 27

1.8.1 Ky thugt Kiém thit NGp den ........c.ceeeeeeeeeeeeoeceeeeeeeeeeee e, 27

a.Muc dich ctia Kiém thir hop den ........o.ccvevvvecvveieeceeeeeee e, 28

b.Cac phuong phap kiém thir NOp den..........ccovvvveveeeceeeeieieeeeeeeeeas 28

C.UU VA NAUOC GIEM ..o 29

1.8.2 Ky thugt Kiém thit RGP traNg .....c.cveveveeeeeeeeeveeeee e, 29

a.Cac phuong phap kiém thir NOP trang ........c.cceeeeeeveveeverereeeeeeeeeae, 30

b.Uu diém va nhurgc didM .........c.ovvveireereeeeeeeeeeeeeeeeee e 30

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 5



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

1.8.3 KiéM thit NOP XAM .....cveveeeeeeeeseeeeeee e 31
1.9 CAC CAP DO KIEM THU ...oiiiiiieiiieeiieesitee e see e stee et e s steesnae e e e snee e nnneennee s 31
1.9.1 KIéM tN1E AOT Vivvoeerveeeeseeeeeieeeeeeeeeee s es e 32
1.9.2 KiéM thi tICh NOP oot 33
1.9.3 KiéM thir NG thONG.....c.veeveeeeeeceeeecsee s 34
KM thir CHTC NANG.......eveevecvceceeeeee et 36
D.KIEM thir NIGU NANG .....cvoveveveeceeeee e 38
C.KIEM T DA MAL ..ottt 39
1.9.4 Kiém thaz chdp Nhdn SAn PRAM ........c.ceeveeveeeeeeieeeee e, 41
1.9.5 Mgt 86 Cap dg Kiem thir KNAC .......covvveveereeeeieeeeeee s, 42
1.10 KY THUAT XAC DPINH CAC YEU TO TRONG CA KIEM THU ...vovveviiivieeenne 43
1.10.1 CAKIEM Tk ....voceeceeeeceseeeeeee et 43
1.10.2 Mgt s6 ky thudt xdc dinh ca Kiém thir .........c.ccvvevereereerenreeienenene, 44
a. K§ thuat phan viing twong dUong...........c..cceeeeeesreveseesensenesnennens, 44
b. Phan tich gid tri DIEN........ccooviiiii 46
C. BANG QUYL GINN ..o 47
CHUONG 2: KY THUAT TAO CA KIEM THU TU BIEU PO LUONG DU
LIEU ettt b ettt nas 50
2.1 BIEU DO LUONG DU LIEU...ccciitiiieeiiitiiee e sertee et s e eibtee e e svvan e e s snvenn s 50
2.2 CAC THANH PHAN CUA BIEU DO LUONG DU LIEU......cocouvieeeiiirieee e, 50
7320 R KT Y1 2111 OO 51
2.2.2 LUONG U7 HHEU ...t 51
2.2.3 KNO A7 THEU.....cuvieieiiicte e 52
2.2.4 TAC NNAN NQOAT ...veveveieiieeee e 52
2.2.5 TAC NNAN TFONG.....eiviiiiiiieee e 53
2.3 CO SO SINH RA BIEU DO LUONG DU LIEU....vvvieeiiiviiee et 54
2.4 PHAN TiCH THONG TIN TU BIEU DO LUONG DU LIEU .....vvvveeiivvieee e, 56
2.5 XAY DUNG CA KIEM THU TU BIEU PO LUONG DU LIEU ....cccovcvvieeeeeirenn. 58
CHUONG 3: UNG DUNG KIEM THU VOl CONG CU RANOREX
STUDIO ettt s e e e sb e e e abe e be e eabeeanrs 67
3.1 GIOI THIEU RANOREX STUDIO ....cciiiiiiiecciie ettt sttt 67
3.2 CAC THANH PHAN CUA RANOREX STUDIO .....cocvvieiviieiirieeecreeeservee e 67
3.3 CAIDAT RANOREX STUDIO....ccciiiiiiiiiiiiiiiiiiee e ee e s ssiitireees e e e e s ssssssresees e 68
KET LUAN oottt ettt ettt ettt ettt ettt s ettt e et s e et eeeeen 79
TATLIEU THAM KHAO ..o oottt sttt en e en e eeans 81

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 6



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh
Hinh

DANH MUC HINH VE BANG BIEU

1-1. MO hinh thac NUGCT .....cvvvveieiic e 14
1-2. Uu nhuoc diém phat trién mé hinh thac nuée .......c.oveveveeceeeen. 14
1-3. MO hINN ChTEV oo 15
1-4. Chi phi tim va stra 16i Phan MEM ........ccvvevveeeeeeeeeeeeeee e 19
1-5.T1ang thai CUA 10T ....cvvveeieceeeeesee e 19
1-6. Quy trinh Kiém thir Phan MEM .......ccvvveiveeieeeeeeeeee e 25
1-7. KIM thir NOP AeN..evereeirericeeeeiceeeee et es et 27
1-8. K€M thir NOP trANG «...vevecvereeeeeeeieeeeee ettt 30
1-9. CAC CAP A0 KIEM thi.....vocveececeececeeee e 31
1-10. Kiém thtr phan mém trong mé hinh thac nudc triru tuong ........... 32
1-11. Kiém thr giao dién nguoi diNg ........cccvveveveereveerereeseeeessenssnens 37
1-12. Kiém thir [uUONG NGNIEP VU «..ocvvveeeeeceeseeee e 38
1-13. Kiém thit NIBU NANG.......cvveceeeeeeeeeee e 39
1-14. K@M thir DA0 MAL......oveveeeeeeeeeeeeeeeeeeeee e, 41
1-15. MAU €2 KIEM Tl ..o 43
1-16. MAU bANG QUYEL AINN.....cv.voveecceeeeeeeeeee e 48
2-1. Quy trinh phat trién biéu do 1UoNg At lidU.........cccvvvveverrerrreerenee, 55
2-2. Biéu d6 dit HEU MIC 0..vvvevveiiese e 56
2-3. Biéu d6 1uong dit HEU MEC L.....vvverereeeeeceeeceeee e, 57
2-4. THiét Ké €a KIEM thiT......coovvveiriircisicisceiesesse s 59
2-5. MOt S6 €2 KIEM thir MAU.......eeeeeeeeeeee e, 63
2-6. Mau minh hoa Bug REPOI..........ccoviieieieieeceecee e 64
2-7. Quy trinh xay du ca kiém thtr tir biéu d6 luong dix ligu.................. 66
3-1. Cai dat Ranorex StUdIiO .........cooveiiiiiiicee e 69
3-2. Cai dat Ranorex StUdIiO ........ccocveeiiiieicee e 69
3-3. Cai dat Ranorex StUdIiO .........cocveiiiiiiicie e 70
3-4. Cai dat Ranorex StUdIO .........cooveiiiiiiecee e 70

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 7


file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444904
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444906
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444907
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444908
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444909
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444910
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444913
file:///C:/Users/Admin/Downloads/Khoa%20luan-%20Nguyen%20Manh%20Tien.docx%23_Toc510444926

D6 an tot nghié Xay dung ca kiém thi tir biéu d6 ludng di liéu
gniep

Hinh 3-5. Cai dat Ranorex StUdIO ........cocvveiieeiriiiirii e 71
Hinh 3-6. Cai dat Ranorex StUdIO ........cccveiieiiriiiirii e 71
Hinh 3-7. Cai dat Ranorex StUdIO ........cccveiieeiriiiirii e 72
Hinh 3-8. Cai dat Ranorex StUdIO ........cccveiieeiriiicrii et 72
Hinh 3-9. Man hinh lam viéc Ranorex Studio .........cccceeevvevvveeiieccie e, 73
Hinh 3-10. Thyuc hanh trén cong cu RanoreX Studio..........ccccevevveeveeiieiineennenn, 73
Hinh 3-11. Thyuc hanh trén cong cu RanoreX Studio.........ccccceeevveeveeiecieennenn, 74

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 8



o6 &n tot nghiép

Xay dyng ca kiém thi tir biéu do luong di lidu

DANH MUC TU VIET TAT

stt | Tén viét it Tén diy da Y nghia
Institute of Electrical
1 |IEEE and Electronics Vién ky nghé dién va dién tu.
Engineers.
Common European La phuong thirc chuyeén mach do Cisco
CEF hat trién 4p dung cho cac don
2 Framework. P o @ dung g
Multiplayer Switch va Router cua héng.
Windows La cong nghé ke tiep Windows Form
; WPE Presentation dung d¢ xay dung cac ung du‘ng danh
. cho may tram chay hé dicéu hanh
Foundation
Windows.
System Application | La chuong trinh hé théng danh cho cac
La mot nén tang 1ap trinh va ciling 1a mot
nén tang thuc thi tmg dung chu yéu trén
5 NET NET Framework

hé diéu hanh Microsoft Windows dugc

phat trién boi Microsoft.
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MO DAU
Phan mém dong mot vai trd quan trong trong moi linh vuc caa cudc
sébng. Trong d6, kiém thir phan mém 1a mot trong nhiing quy trinh dam
bao phan mém hoat dong chinh xéac theo yéu cau cua thiét ké. Do d6, viéc
nam vitng kién thac va rén luyén cac ky niang vé kiém thir phan mém 1a

mat tiéu chi quan trong ddi véi sinh vién nganh Céng nghé Thoéng tin.

Quy trinh kiém tha phan mém duoc chia thanh nhiéu giai doan va
nhiéu hoat déng khac nhau tiy thudc vao phan mém duoc phat trién dua
trén cac quy trinh khac nhau. DU phan mém duoc phat trién theo quy trinh
ndo thi cac budc kiém tha déu cé nhiing giai doan gidong nhau gém kiém
thir don vi, kiém thir tich hop, kiém tha hé théng, v.v. Céc hoat déng cua
kiém tha duogc tién hanh tir nhitng giai doan dau cua qua trinh phat trién
phan mém. Can cr vao ban dic ta yéu cau phan mém, nguoi ta c6 thé xay
dung cac ca kiém tha va dua vao do6 khi trién khai phan mém dén dau thi
hoat dong kiém thtr phan mém dugc thuc hién ngay dén d6 dé kip thoi
phét hién 13i trong san pham phan mém. Khoa luian nay, véi tén dé tai
“Phwong phdp tinh todn cdc ca kiém thi dwa trén biéu dé luong di
liéu”, lan luot trinh bay mot s6 khai niém co ban vé phan mém, kiém thu
phan mém, cac budc xac dinh ca kiém thur tir biéu do ludng dit liéu, va sir
dung coéng cu Ranorex Studio trong kiém thir phan mém. Noi dung cua
khoa luan dugc trinh bay theo cau tric dudi day.

Chuwong 1: Cac khai niém co ban

Chirong ndy cung cdp cdc kién thire co ban trong linh viec phdt trién
phan mém va kiém thir phan mém nhw cdc khdi niém vé phan mém,
16i phdan mém, quy trinh xik Ii 16i phdn mém va khdi niém co bdn trong

kiém thi phan mem.

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 10



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

Chuwong 2: Xay dung ca kiém thir tir biéu d6 luong dir liéu

Chwong nay trinh bay cdc buéc phn tich biéu do luong div liéu, trén

co s6 d6 xdy dung ca kiém thir va cdc thanh phan lién quan.

Chuwong 3: Thuc nghiém véi cong cu Ranorex Studio
Ranorex Studio la mét céng cu manh trong kiém thir phan mém cho
ung dung Window Forms. Chuong nay trinh bay cdc budc thuc hién
kiém thir cdc iing dung véi cong cu Ranorex.

Két luan:
Phan nay khéa ludn dwa ra nhitng két qud, han ché va huéng phat

trién tiép theo ciia dé tai trong twong lai.
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CHUONG 1: KIEN THUC CO BAN

Chuong nay khoa luan trinh bay nhitng thuat ngit va khai niém co ban vé

phan mém, I18i phan mém, xt Iy 15i phan mém va kiém thir phan mém.
1.1 Khéi niém co ban vé phan mém

Theo IEEE (1991): Phian mém 1a cac chuong trinh may tinh két véi cac
dix liéu hodc céc tai liéu hudng dan, dic ta, v.v. thuong gom 4 phan duge mé ta
dudi day:
= Chwong trinh mdy tinh: Thanh phan nay gitip cho may tinh thuc thi cac tng
dung duogc yéu cau.
= Quy trinh: La thanh phan xé4c dinh trinh tu va ké hoach trong d6 cac chuong
trinh dugc thuc hién, phuong phdp st dung va nhitng nguoi chiu trach
nhiém cho céac hoat dong ctia ké hoach.
= Cdc tai liéu: C6 rat nhiéu nhiing tai liéu can thiét v6i nhan vién phat trién,
nguoi st dung va nhan vién bao tri nhu: tai liéu thiét ké, tai liéu hudng dan
str dung, tai liéu huéng dan bao tri.
= Dir liéu: Dit liéu bao gdm tham sd, ma ngudn va cac danh sach thich ung
cia phan mém danh riéng cho nguoi dung cu thé 1a danh cho hoat dong
phan mém.
1.1.1 Vong doi phan mém
M6 hinh vong doi phét trién phan mém 1a mot loat cac pha (giai doan) ma
phan mém trai qua tir bat dau phat trién dén khi phan mém bj loai bo hoan toan.
Mo hinh vong doi phat trién phan mém thuong gém nhitng pha sau:
= Pha yéu cau: 1a pha dau tién trong qué trinh xay dung phan mém, nham xac
dinh yéu cc yéu cau phai c6 trong phan mém gitta nhom phat trién va khach

hang.
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= Pha phan tich: Pha nay phén tich cic yéu cau cta khach hang duoc mé ta
chi tiét két qua dau ra, qua trinh phat trién phan mém dudi dang “tai liéu
dac ta”.
»  Pha thiét ké: Pha nay can cu vao tai li¢u dac ta dé mo ta chi tiét cach phén
mém thue hién cac cong viéc cu thé.
= Pha Idp trinh: Pha ndy 1a qua trinh thuc hién viét chuong trinh bang mot
ngodn ngit cu thé.
= Pha kiém thir hé théng: Pha nay hoat dong sau khi giai doan 1ap trinh két
thic. Muc dich chinh 13 phat hién 16i phdn mém cang nhiéu cang tot dé dat
duoc chét luong phﬁn mém & muc chép nhan duoc sau khi chinh stra.
= Pha bdo tri va logi bo: Pha nay bao tri sira 16i c6 thé con xuat hién trong
chuong trinh sau khi cai dit cho khach hang va cép nhat stra d6i phan mém
theo y khach hang hoic thich nghi véi diéu kién rang budc dé nang cao hiéu
qua 1am viéc. Néu chi phi bao tri qua 16n c6 thé dan dén loai bé phan mém.
1.1.2 Quy trinh phat trién phan mém
Phan mém dugc phaét trién duya trén cac mo hinh dé xac dinh cac hoat dong
va quy trinh theo trinh ty nhat dinh. Mot s6 mé hinh phat trién phan mém tiéu
biéu sau:
a. M6 hinh thac nwéc
Mo hinh thac nuéc hay con goi 1a md hinh vong doi truyén thdng do tac
gia Royce dé xuat nam 1970. M hinh ndy yéu cau tiép can mot cach hé théng,
tuan ty va chat ché déi véi viéc phét trién phan mém, bét du & muac hé théng va

tién dan xudng phan tich, thiét ké, ma hoa, kiém thir, va bao tri (Hinh 1-1) [2].
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Thu thap
y&u cau
A
Phan tich
hé thdng
A
Lap trinh
y
Kiém thir
Phat hanh
y
Bao tri

Hinh 1-1. M6 hinh thdac nwdc

Mo hinh thac nuéc 13 mé hinh ap dung theo tinh tuan tu cua giai doan phat
trién phan mém. Giai doan sau chi duoc thuc hién khi giai doan truéc dugc
hoan thanh. Dic diém cua phat trién phan mém mo hinh thac nuéc duoc trinh

bay trong Hinh 1-2 sau:

Uu diém Nhuoc diém

D& sir dung, dé tiép can Kho quay lai cac giai doan trudc

Céc giai doan va hoat dong dugc xac | it tinh linh hoat va pham vi diéu chinh

dinh chi tiét kho khan, ton kém

Xac nhan ¢ ting giai doan

Hinh 1-2. Uu nhwrge diém phét trién mé hinh théc nudc

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 14



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

b. M0 hinh chir V

Ngoai phét trién phan mém theo mé hinh thac nudc, thi mé hinh chix V

cling kha phé bién trong cac du an phét trién phan mém cua céc cong ty.

Y&u cau nghiép vu Kiém thir chap nhan
Thiét ké hé théng Kiém thir hé thong
Thiét ké kién tric Kiém thir tich hop

Thiét ké module

Hinh 1-3. M6 hinh chi# V

M hinh chir V duoc thuc hien tr tral qua phat, mo ta day cac hoat dong
va kiém thtr co ban. M6 hinh nay néu bat cac muac kiém thir lién quan dén céac

pha phat trién phan mém tuong tng timg giai doan.

Pic diém phat trién phan mém theo mé hinh chit V duoc trinh bay trong
Bang 1-2 sau:
Uu diém
> Qua trinh phat trién va quy trinh quan 1y c6 tinh t6 chirc va hé théng
> Hoat dong t6t cho cac dy an c6 quy mo vira va nho.
» Kiém tra bit dau tir khi bit dau phat trién vi vay su mo ho duoc xac dinh
ngay tir dau.
> Dé dang quan 1y vi mdi giai doan c6 cac muc tiéu va muc tiéu duoc xac

dinh r0 rang.
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Nhwoc diém
» Khong thich hgp cho cac du an 16n va phuc tap
> Khong phu hop néu cac yéu cau thuong xuyén thay doi.
> Khong c6 phan mém lam viéc duoc san xuat ¢ giai doan trung gian.
> Khong c6 diéu khoan cho viéc phan tich rui ro nén co sy khong chéc
chan va c6 tinh rui ro.
1.2Chét lwong va dam bao chat lwong phan mém

1.2.1 Chat lwgng phan mém

Theo IEEE (1991):
1. Chéat luong phén mém 13 mic 46 ma mot hé théng, thanh phﬁn hé
théng hodc quy trinh dap tng dugc dic ta yéu cau.
2. Chat luong phan mém la mtrc d6 ma hé thong, thanh phan hé thong
hodac quy trinh, dap tng duoc mong dgi ciia khach hang hoac nguoi

st dung.

Theo Pressman: Chét lwong phan mém 1a phan mém phai dap tng duoc

ba y&u cau sau:

e Cic yéu cau chirc niang rd rang 1a nhan t6 chinh quyét dinh chat
luong dau ra ctia san pham.

e Céc tiéu chuan chét lugng phan mém s& duoc noi dén trong hop
dong.

e Cic dic tinh can duoc dap Gng trong qua trinh phat trién cho du
khéng duogc néi dén 16 rang trong hop dong.

1.2.2 Pam bao chat hegng phan mém

Pé danh gia duoc chat lugng mot phan mém ngay ca khi no dang hoat

dong 1a rat khé, nhitng ngudi khac nhau c6 thé danh gia vé nd khac nhau.
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Theo tac gia Daniel Galin, viéc dam bao chat luong phan mém [a mot

tap hop cac hanh dong can thiét dugc 1én ké hoach mot cach hé théng dé

cung cap day da niém tin rang quéa trinh phat trién phan mém phu hop dé

thanh 1ap cac yéu cau chirc nang k¥ thuat cling nhu cac yéu cau quan ly

theo lich trinh va hoat dong trong gigi han ngan sach.

Tuy nhién, khi ddnh gia phan mém nguoi ta thudng dua ra mot so tiéu

chi dé noi dén chat luong téng thé caa phan mém bao gom:

Pat dwoc cde muc tidu thiét ké dé ra ciia t6 chire: thuc hién duoc cac
chtrc nang thiét ké cho to chic.

Chi phi van hanh la chdp nhdn dwoc: chi phi khong quéa cao so véi
lg1 ich mang lai.

Dap ung duoc cdac chudn mwc cia mét hé théng tin: dua ra thong tin
kip thoi, phtt hop véi cho tinh sin sang hay két qua dua ra dung chuan
v&i mau bang biéu, sb chi tiéu, v.v.

Sdan phdm tao ra cé gid tri xdc ddng: théng tin dua ra c6 ¥ nghia thiét
thyc doi voi chirc nang va quan 1y, gop phan nang cao chat lugng san
phém va dich vu cua tb chuc.

Bdo tri dwoc: d& bao tri, bao tri khong qua ton kém.

Kha dung: dé hoc va dé stir dung.

Mém déo — c¢6 kha nang lam thich nghi dwoc: c6 thé kiém tra, mo
rong ung dung va phat trién tiép.

C6 tinh kha chuyén: co thé chuyén tir moi truong lam viéc nay sang

moi truong lam viéc khac.

1.3 L&i phan mém

Lai phan mém 1a su khong khép gitra chuong trinh va dic ta caa nd. Loi

phan mém duoc chia thanh 3 dang:

= Léi sai: san pham phan mém dugc xay dung khac véi dac ta.
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= Loi thiéu: cic yéu cau cau san pham phan mém di co trong dic ta
nhung lai khong c6 trong san pham thuc té.
= Loi thira: phan mém trong thuc té cd nhitng tinh ning khéng co

trong tai li¢u dac ta.

1.3.1 Nguy@n nhan gay 16i phan mém:

L3i phan mém c6 thé dén tir nhiéu nguyén nhan khac nhau, trong d6 c6 ca

nguyén nhan cha quan va cac nguyén nhan khach quan. Sau day 1a mot sb

nguy@n nhan cha yéu gay ra 16i phan mém:

Léi trong giao tiép giita khdch hang va nhém phat trién: nhung 16i nay
thuong xuat hién & dau du an do hiéu 1am trong giao tiép gitta nhom phat
trién va khach hang khi trinh bay bang 15i néi va tai liéu khong thong nhat.
Cdc 16i thiét ké I6gic: 18i xay ra trong qué trinh cac chuyén gia thiét ké hé
théng, k¥ su phan mém, cac nha phén tich bo sot hay ap dung thuét toan
sai dan dén x4y dyng phan mém sai theo 16gic.

Cdc 16i IGp trinh: c6 rat nhiéu 1y do dan dén viéc cac 1ap trinh vién gay ra
cac 16i 1ap trinh. Vi du nhu: sai sot trong ngdn ngir l4p trinh, hiéu sai cac
tai liéu thi€t ké, v.v.

Cdc 16i vé tai liéu: cac 151 vé tai lidu 1 vin dé ctia nhom phat trién va bao

tri khi c6 nhiing sai sot trong céc tai li¢u lién quan.

1.3.2 Chi phi cho viéc sira 16i phan mém

Viéc stra 16i phan mém c6 thé thuc hién trong bat ctr giai doan nao cua

vong doi phan mém. Tuy nhién cong viéc nay cang thuc hién sém cang tét vi

cang vé sau cua giai doan sau cua phan mém thi chi phi, thoi gian cho viéc tim

va stra 16i cang tang. Theo tai liéu cia Boehm, chi phi tim va st:a 16i phan mém

tang theo ham mii trong biéu do sau:
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»
»

Chi phi stra chira

»
»

Dicta > Thiétké > Lap trinh > Kiém thir = Phét hanh
Hinh 1-4. Chi phi tim va siza 161 phan

1.3.3 Quy trinh xir ly 18i phan mém

Truéc khi gigi thidu vé quy trinh xt ly 16i phan mém, khda luan trinh bay

Vé céc trang thang co thé co cua 15i.

New | Cancelled
s _'
Assigned > Next
A

Y

Resolved Accepted
—  Confirmed Closed
—>

Hinh 1-5.Trang thai cua 14

Trong d6, cac thanh phan duoc giai thich dudi day.

= New: Loi méi.

= Assigned: L3i da dugc gan cho nhan vién phat trién.
= Resolved: Ldi da duoc xir 1y.

= Confirmed: Ldi can dugc chimg thuc.

= Canceled: Ldi duoc xac dinh khong phai 13 1i, 16i bé qua duoc
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= Next: Ldi khong thudc pham vi ctia du 4n hoic s& duoc xur 1y trong giai
doan khac cua du an
= Accepted: Cac 15i c6 thé chap nhan dugc.

= Closed: Trang thai dong, 16i di duoc sira thanh cong.

MJ3i nhoém phat trién phan mém sé& st dung mot cong cu quan Iy 13i riéng,
nhung gan nhu phan da déu c6 mét quy trinh xur ly 16i phan mém chung. Theo

d6, quy trinh xtr 1y 16i ¢6 thé bao gom 6 budc chinh:
Bwéc 1: Phat hién phan mém c6 15i.
Buwéc 2: Pua 15i 1&n hé théng quan Iy 15i.
Bwéc 3: Gan 16i cho nhan vién phat trién.
Buéc 4: Xt Iy 13i.
Budc 5: Kiém thir lai.

Budc 6: Pong 16i.
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bon vi thyc hién Budc thuc hién
Quan tri dy an !

Nhom kiém thir Phat hign 16i
Nhom giai phap S

Nhom lap trinh

Y

Quan tri dy an
, Gan 16i
Truong nhdm kiém thi
Truong nhom 1ap trinh
Nhom lap trinh vién Xir Iy 13i
. 2 Kiém thir lai
Nhom kiem thi cmiia

A 4

Két thac

1.4 Céc thuat ngir va khai niém kiém thir phan mém

Tang nang suat kiém thir 1a mot nhu cau thiét yéu dé ting chét luong phan mém.
Vi thé nghién ctru dé phat trien cac ky thuat, cong cu kiém thir hitu hiéu 1a dong gop

thiét thyc nhat dé tang cuong chét lugng san pham phan mém.
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1.4.1 Céc thuat ngir

K§ thuat kiém thir phan mém da phat trién va tién héa hang may chyc nam
nén céc thuat ngit trong cac tai liéu khac nhau thudng khéng théng nhat va thiéu
tuong thich. Cac thuat ngt duoc trinh bay trong khoa luan nay dua vao cac

chuan duoc vién phat trién IEEE.

Li (Error): Ldi la nhitng van dé con ngudi mac phai trong qué trinh phét
trién cac san pham phan mém. Khi 1ap trinh vién pham 13i trong 1ap trinh, cac

16i d6 13 bug( con bo). Ldi 6 thé phat tan. LSi 1a nguyén nhan dan dén sai.

Sai (Fault): Sai 1a két qua cua 16i. Sai vé nhiém vu khi xuat hién khi vao
sai thong tin hoac sai vé bo quén xuat hién khi khong vao du thdng tin. Loai sai

tha hai kho phat hién va sira hon loai sai thi nhit.

That bai (Failure): That bai xuat hién khi mét 16i duoc thuc thi, n6 chi

xuat hién dudi dang c6 thé chay duogc ma thong thuong 1a ma nguon.

Sw 6 (Incident): Khi that bai xuat hién, n6 c6 thé hién thi hodc khong, tac 1a
rd rang hoic khong rd rang dbi vai nhitg nguoi ding hogc kiém thir vién. Su ¢d 1a
triéu ching lién két véi mot that bai va thé hién cho nguoi dung hoic kiém thir

vién vé sy xuat hién cua that bai nay.

Kiém chirng va tham dinh: Kiém chang va tham dinh 1 hai khai niém
hay sir dung nham 14n, nhung thuc ra chung c6 y nghia khac nhau. Kiém chang
1a qué trinh dam bao rang mot s6 san pham phan mém thoa man cac dic ta. Con
tham dinh 1a qua trinh dé dam bao rang san pham dap tng duoc yéu cau cua
nguoi dung.

1.4.2 Khai niém kiém thir phan mém

Cung voi phat trién phan mém, kiém tha phan mém ciing c6 nhiéu dinh
nghia khac nhau duoc phét biéu bai nhiéu té chic hay ca nhan khéac nhau. Khoa

luan s& trinh bay mét sb dinh nghia ndi bat:
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Theo Myer (1979, Chuong 10): “Kiém tha 1a qué trinh thuc thi mot
chuong trinh véi muyc dich tim ra 16i.” Theo nhu dinh nghia nay, qua trinh kiém
thir bao gdm tat ca cac hoat dong tir kiém tra ma ngudn dén chay thir chuong
trinh,

Theo IEEE Std 610.12 (IEEE, 1990): Kiém thir phan mém 1a qué trinh
phan tich cac yéu t6 phan mém dé phét hién nhitng khéc biét gitra chuong trinh
Vé6i cac diéu kién yéu cau va danh gia cac dic diém caa cac yéu tb phan mém.

Theo Daniell Galin: Kiém thir phan mém 1a mét qua trinh duoc tién hanh
boi mot nhém chuyén vién kiém thir, trong d6 mot don vi phan mém, mot nhém
cac don vi duoc tich hop, hoic ca goi phan mém dugc kiém tra bang cach chay
chuong trinh trén may tinh. Tat ca cac budc kiém tra lién duoc tién hanh theo

cac quy trinh kiém thir va duoc thong qua ca kiém thir.
1.4.3 Muc tiéu caa kiém thir phan mém

Ciing giéng nhu cac san pham may moéc va cac hé théng vat Iy, muc dich
cta kiém thir phan mém 1a dé dam bao hé théng phan mém c6 thé 1am viéc tét
nhu mong mudn khi ching duoc dem ra thi truong t6i tay khach hang va ngudi
str dung. Cach thuong dung dé dua ra nhitng kiém chitng vé chit lwong cho san
pham 1a dua san pham vao “chay thu” hay duoc kiém tra trong phong thi
nghiém truéc khi phan phdi san pham ra thi truong. Trong nganh Cong Nghé
Phan Mém, c4c san pham phan mém dugc kiém tra, chay thir dugc goi chung

la kiém tha phan mém.
Theo Daniel Galin:

Muc tiéu tryc tiép: Kiém thir phan mém 1a phat hién va xac dinh cang
nhiéu 15i cang tot & cac phan mém dugc kiém thir. Tién hanh sta 16 ¢ cac phan
mém duoc Kiém thtr va kiém tht lai cho dén khi dam bao céc yéu cau chat
lugng phan mém. Kiém thir 1a hoat dong can thiét va hiéu qua trong ké hoach

va ngan quy gidi han.
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Muc tiéu gian tiép: Kiém thar phan mém nham bién dich ban ghi cac 16i

dé nham muc dich phong ngtra va khac phuc 15i.
1.5 Nguyeén tic kiém thir phan mém

Pé kiém thir dat hiéu qua thi khi tién hanh kiém tha phan mém can phai

tuan tha mot sb quy tac sau:
Quy tac 1: Kiém thit dura ra I6i

Kiém thtr c6 thé cho thay rang phan mém dang c6 18i, nhung khéng thé
chting minh rang phan mém khéng c6 16i. Kiém thir duoc thuc hién bang nhiing
ki thuat khac nhau. Kiém thir 1am giam xéc suat 15i chua tim thdy van con trong
phan mém, ngay ca khi da kiém thtr nghiém ngat phan mém van cd thé con 16i.

Vi vay chling ta phai tim dugc cang nhiéu I8i cang tot.
Quy tac 2: Kiém thit can kiét 1a khong thé

Nguyeén tac nay ndi rang kiém tra moi thir trong phan mém mot céch tron
ven la khdng thé. Kiém thir vai tat ca cac két hop dau vao va dau ra, voi tat ca
cac kich ban 13 khdng thé trir phi né chi bao gom it truong hop thi ¢é thé kiém
thar toan bo. Thay vi kiém thir toan bo, viéc phan tich rai ro va duwa trén sy muac
d6 wu tién ching ta c6 thé tap trung viéc kiém thir vao mot sé diém can thiét,

c6 nguy co 16i cao hon.
Quy tic 3: Kiém thi cang sém cang tot

Nguyén tic ndy yéu cau bat dau thir nghiém phan mém trong giai doan
dau caa vong doi phét trién phan mém. Cac hoat dong kiém thir phan mém tir
giai doan dau s& giGp phat hién bug sém hon. N6 cho phép chuyén giao phan

mém theo yéu cau dung thoi gian véi chat luong dy kién.
Quy tac 4: Swtdp trung cua I4i

Théng thuong, 161 tap trung vao nhitng module, thanh phan chic ning

chinh caa hé théng. Néu xac dinh duoc diéu nay ban sé& tap trung vao tim kiém
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16i quanh khu vuc dugce xac dinh. N6 dugc coi la mot trong nhitng cach hiéu

qua nhat dé thuc hién kiém tra hiéu qua.
Quy tic 5: Nghich Ii thugc trir sdu

Néu ban str dung cling mét tap hop cac truong hop kiém thir lién tuc, sau
d6 mot thoi gian cac trudong hop kiém tha khong tim thay 18i ndo méi. Hiéu
qua cta cac trudng hop Kiém thir bat dau giam xudng sau mot sé 1an thuc hién,
vi vay ludn ludn ching ta phai ludn xem xét va sira d6i cac truong hop kiém
thir trén mot khoang thoi gian thuong xuyén.

Quy tac 6: Kiém thi phu thuge vao ngir canh

Theo nguyén tac nay thi viéc kiém thir phy thugc vao ngir canh va chiing ta phai
tiép can kiém thir theo nhiéu ngir canh khac nhau.

Néu ban dang kiém thir tng dung web va &g dung di dong bang cach st dung
chién lugc kiém thir giéng nhau, thi d6 1a sai. Chién lugc dé kiém thir tng dung web
s& khéc véi kiém ther tng dung cho thiét bi di dong caa Android.

Quy tac 7: Khong ¢ 13i - Sai lam

Viéc khong tim thay 15i trén san pham khong dong nghia véi viéc san pham da
san sang dé tung ra thi truong. Viéc khong tim thay 16i ciing c6 thé 1a do b truong
hop kiém thir duoc tao ra chi nham kiém tra nhimg tinh ning duoc lam dung theo
yéu cau thay vi nham tim kiém 15i mai.

1.6 Quy trinh kiém thir phan mém

TUy vao timg t6 chuc, hé thong, ngi canh, mire d6 rai ro cua phan mém ma quy

trinh kiém thir phan mém c6 thé gom nhiéu budc khac nhau. Nhung nhin chung moi

quy trinh kiém thir déu c6 nhig budc co ban (Hinh 1-7) dudi day:

X Laﬁ ll:e Chuan bi Thuyc thi hl%aofc T\O(’T
Oaiw lem > kiém tha kiémthe |—| P anlijﬁ u
u C

Hinh 1-6. Quy trinh kiém thsz phan mém
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Lap ké hoach kiém thir: Nhiém vy quan trong trong phan lap ké hoach

kiém thtr 1a x4c dinh duoc cac yéu té sau:

o Céc giai doan kiém thtr 4p dung cho du 4n
e Céc phuong phap kiém thir
e Céc cong cu kiém thir
e Ngudn lyc kiém thtr
e Tai nguyén méi truong kiém thir, bao gdm cac tai nguyén phan
ctig va phan mém
e Moc ban giao cac tai liéu kiém thur
Chuan bj kiém thir: Nhiém vu chién luoc cta giai doan nay Ia:
e Tim hiéu nghiép vu cta hé thong phai kiém thur.
e Xay dung kich ban kiém thtr, phét trién cac thi tuc va cac kich ban
kiém thir tw dong (trong trudng hop kiém thir tu dong).
e Chuan bj dit liéu kiém tht.
e Xem xét phé duyét cac tai liéu kiém thur.
Thuec thi kiém thir:
e Thuyc hién kiém thir dya trén cac kich ban kiém thur,test script, thu
tuc, dir liéu c6 sin tir budc chuan bi kiém thir.
e Tham gia qu4 trinh quén 1y 15i: bao 15i, sira 16i.
B4o c4o va phan tich dir liéu kiém thik:
e Bio cio kiém thu.
e Phan tich nguyén nhan va dé xuat cac hanh dong khic phuc.
1.7 Cac phwong phap phan tich kiém thir

C6 2 phuong phap phén tich kiém thir chinh 1a: phan tich tinh va phan tich
dong.
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1.7.1 Phan tich tinh

Viéc phan tich tinh duoc tién hanh dwa trén viéc khao sét cac tai liéu duoc
xay dung trong qua trinh phét trién san pham nhu tai liéu dic ta, hd so va ma
ngudn phan mém. Cong viéc nay khong dong dén viéc thyuc thi chuong trinh
ma chi duyét, 1y giai vé tat ca cac hanh vi co thé cua chuong trinh khi duoc

thuc thi. Toi vu hoa cac chuong trinh dich 1 cac vi du vé phan tich tinh [1].
1.7.2 Phéan tich dong

Phén tich dong la cong viéc thuc thi chuong trinh dé phat hién nhitng that
bai cd thé c6 cua chuong trinh, hodc quan sat ca tinh chat nao dé vé hanh vi va
hiéu qua. Vi gan nhu khong thé thuc thi chuong trinh trén tat ca cac dir liéu dau

vao cd thé, ta chi chon tap con cac dit liéu dau vao dé thyc thi.
1.8 Céc ky thuat kiém thir

Ba trong s6 nhitng ki thuat kiém tha théng dung nhat bao gom: Kiém

thtr hop den, Kiém thir hop trang va Kiém thi hop xam.
1.8.1 Ky thuat kiém thir hop den

Mot trong nhitng k¥ thuat kiém thtr quan trong trong kiém thir phan mém
la kiém thir hop den hay con goi 1a kiém thir huéng dix liéu, hay kiém thir
huéng vao/ra. Kiém thir hop den xem chuong trinh nhu 1 mot “hdp den”. Muc
dich 13 hoan toan khong quan tdm vé cach van hanh va ciu tric bén trong cua
chuong trinh. Thay vao do, tap trung vao tim cac truong hgp ma chuong trinh
khong thuc hién theo cac dic ta caa nd. Theo hudng tiép can nay, di liéu kiém

tra duoc ldy chi tir cac dac ta. Ky thuat kiém thir hop den duge mé ta trong hinh

1-8 sau : A .
Pau vao Pau ra

v
v

v
v

v
v

Hinh 1-7. Kiém thit hép den
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a. Muc dich ciia kiém thir hop den

Kiém thir hop den ludn déng vai trd quan trong trong qua trinh kiém thir,

muc dich cua kiém thir hop den 1a:

Chtic ning sai hoic thiéu.

L6i giao dién

Lai trong céu trac dit liéu hoac truy cap co s dir liéu tir bén ngoai
L&i hiéu ning

L3i khoi tao hoac két thiic hé thdng

b. Cac phwong phap kiém thir hop den

Mot s6 phuong phép tiép can cha yéu danh cho cac phuong phéap kiém thu

hop den bao gom:

>

YV V V V V V V

Phan 16p tuong duong — Equivalence partitioning.
Phan tich gia tri bién — Boundary value analysis.
Kiém thtr moi cap — All-pairs testing.

Kiém thtr fuzz — Fuzz testing.

Kiém thtr dwa trén mé hinh — Model-based testing.
Ma trin dau vét — Traceability matrix.

Kiém thtr thim do — Exploratory testing.

Kiém thtr dwa trén dic ta — Specification-base testing.

Kiém thir hop den dwa trén dic ta tap trung vao kiém tra tinh thiét thuc

cua phan mém theo nhitng yéu cau thich hop. Do d6, kiém thir vién nhap dix

liéu vao, va chi thay dix liéu ra tir d6i tuong kiém thir. Mic kiém thir nay thuong

y&u cau cac ca kiém thu triét dé dugc cung cap cho kiém thi vién ma khi d6 co

thé xac minh 1a d6i véi dit liéu dau vao da cho, gia tri dau ra (hay céach thuc

hoat dong) c6 giéng véi gia tri mong muédn da duoc xac dinh trong ca kiém thir
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d6 hay khong. Kiém thir dua trén dac ta 1a can thiét, nhung khong du dé dé ngan

chin nhitng rai ro chic chan.
¢. Uu va nhwoc diém

Kiém thir hop den khong co6 mdi lién quan nao téi ma lénh, va kiém thir
vién chi rat don gian tim niém 1a: mot ma Iénh phai c6 13i. Str dung nguyén tic
“ Hay doi hoi va ban s& dugc nhan”, nhiing kiém thtr vién hop den tim ra 13i
ma nhitng lap trinh vién da khong tim ra. Nhung, mat khac, nguoi ta cling noi
kiém thtr hop den “gidng nhu 13 di trong bong téi ma khong co dén vay”, boi
vi kiém thir vién khong biét cac phan mém dugc kiém tra thuc sy dugc xay
dung nhu thé nao. D6 12 1y do ma c6 nhiéu trudng hop ma mot kiém thir vién
hop den viét rat nhiéu ca kiém thir ¢é kiém tra mot tha gi d6 ma dang 18 c6 thé
chi can kiém tra bang 1 ca kiém thir duy nhat, hoac mot sé phan caa chuong

trinh khong duoc kiém tra chit nao.

Do vay, kiém thir hop den c6 vu diém cta “mot sy danh gia khach quan”,

mat khéac né lai c6 nhuge diém cua “tham do mu”.
1.8.2 Ky thuat kiém thir hop tring

Ky thuat kiém tht hop trang hay con goi la kiém thir cau trac 1a mot ki
thuat kiém thir trai nguoc hoan toan vai kiém thir hop den, kiém thir hop trang
hay kiém thir huéng dua vao giai thuat cu thé, vao cau trdc tric dir liéu bén
trong cua don vi phan mém can kiém thir dé xac dinh don vi phan mém do co
thuc hién dang khong. Do d6, kiém thir vién can phai ¢ ki nang kién thirc nhat
dinh dé c6 thé hiéu chi tiét vé doan ma can kiém thir. Kiém thi hop trang thuong
tén rat nhiéu thoi gian va chi phi néu mac do kiém thir dugc nang 1én & cap

kiém thir tich hop hay kiém thir hé théng.

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 29



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

INPUT ;Jh_ OUTPUT

Hinh 1-8. Kiém thit hép trang
a. Cac phwong phap kiém thir hép trang

Kiém thir dong diéu khién (control flow testing) va kiém thir dong dix liéu
(data flow testing) duoc coi 12 hai phuwong phap tiép can chu yéu trong ki thuét
kiém thir hop trang.

Kiém thi dong diéu khién: 1a phuong phap tap trung kiém thi thuat toan
chtrc ning twong g véi cac dudng di (dong diéu khién) ctua chuong trinh. Tuy
nhién chi mot phuong phap nay 1a chua da dé phat hién tat ca cac 16i tiém an
trong chuong trinh.

Kiém thiz dong di liéu: 1a phuong phap cho phép ta phat hién nhiing 16i
thuong xuat hién tai cac bién duoc sir dung trong chuong trinh, don vi chuong
trinh.

Bang cach ap dung ca hai phuong phap trén sé& gilp chling ta dam bao vé
chat luong ctia san pham phan mém tbt hon.
b. Uu diém va nhuoc diém
Kiém thir hop trang gilp ching ta kiém tra dugc toan bo ma ngudn cua
chuong trinh, phat hién 18i tai chd va c6 thé ap dung duogc cac cdng cu gilp

kiém tht tu dong. Tuy nhién, kiém thir hop trang yéu cau kiém thir vién phai
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am hiéu vé cau tric ma lénh chuong trinh. Do d6 doi hoi tai nguyén nhan luc
va may ton kém. Bén canh d6 ciing c6 kha ning ton tai cac to hop lénh khac

nhau gay 16i, khong kiém thir hét duong di véi cac vong lap 16n, phuc tap.
1.8.3 Kiém thir hgp xam

Kiém thar hop xam 1a ky thuat kiém thir c6 su két hop giira kiém thir hop
den va kiém thir hop trang. Trong kiém thir hop den, kiém thir vién kiém thi
cac hang muc ma khdng can biét cau tric bén trong cua nd, con trong kiém thu
hop trang thi kiém thir vién biét duoc cau trdc bén trong cua chuong trinh.
Trong kiém thir hd xam, céu triic bén trong san pham chi dugc biét mot phan,
kiém thir vién truy cap vao cau trac dir liéu bén trong va thuat toan cua
chuong trinh véi muc dich 1a thiét ké ca kiém thir, nhung khi kiém thu thi

chi kiém tht nhu 14 nguoi dung cudi hoic 1a & mac hop den.
1.9 Céc cap ad kiém thir

Kiém thir phan mém gom c6 céac cap do: Kiém thu don vi, Kiém thar tich

hop, Kiém thir hé théng va Kiém thir chap nhan san pham.

Cac Unit va
component
don gian

Unit Test

Intergration Test Cacnhém Unit

Toan by hé

System Test théng

Toan bd hé théng
Acceptance Test nhin ttr phia
khach hang

Hinh 1-9. Cac cdp dg kiém thir

Pé thay duoc rd hon vé cac cap do kiém thir trong timg giai doan phét
trién phan mém, céc cip do kiém thir phan mém thé hién trong mé hinh phét

trién thac nudc cua vong doi phét trién phan mém duéi day:
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Kiém thir hé théng
Thiét ké so bo Kiém thir tich hop
Thiét ké chi tiét ~ >------ Kiém thu don vi

Hinh 1-10. Kiém thi phan mém trong mé hinh thdc nwdc trisvu tirong

1.9.1 Kiém thir don vi

Mot don vi chuwong trinh 1a mot thanh phan phan mém nho nhat ma ta cé
thé kiém tha duoc. Vi du, cac ham (Function), tha tuc (Procedure), 16p (Class)

hay phuong thuc (Method) déu cé thé duoc xem 1a don vi.

M®di don vi chuwong trinh duoc chon dé kiém tra thudng co kich thudc nho
va chirc nang hoat dong don gian, ching ta khong kho khin gi trong viéc to
chue kiém tha, ghi nhan va phan tich két qua kiém tha. Néu phat hién 16, viéc
xéac dinh nguyén nhan va khic phuc ciing trong ddi dé dang vi chi khoanh viing
trong mot don vi dang kiém tra. Mot nguyén 1y duc két tir thuc tién: thoi gian
tdn cho kiém thtr don vi s& duge dén bu bang viéc tiét kiém rat nhiéu thoi gian
va chi phi cho viéc kiém thtr va sta 18i ¢ cac mac kiém thir sau do.

Kiém thtr don vi thuong do 1ap trinh vién thuc hién. Cong doan nay can
duogc thuc hién cang som cang tbt trong giai doan Iap trinh va xuyén sudt chu
ky phét trién phan mém. Thong thuong, kiém thir don vi doi hoi kiém thir vién
c6 kién thirc vé thiét ké va ma ngudn cta chuong trinh. Muc dich caa kiém thi
don vi la bao dam thong tin duoc xir Iy va xuat (khoi don vi) la chinh xéc, trong
méi twong quan véi dit liéu nhap va chirc ning ctia don vi. Biéu nay thuong doi
hoi tit ca cac nhanh bén trong don vi déu phai dugc kiém tra dé phét hién nhanh

phat sinh 16i. Mot nhanh thuong 1a mot chudi céc 1énh duoc thuc thi trong mot
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don vi. Vi du: chudi c4c 1énh sau diéu kién If va nam giira then ... else 1a mot
nhanh. Thuc té viéc chon lra cac nhanh dé don gian hoa viéc kiém thir va quét
hét don vi doi hoi phai c6 ky thuat, doi khi phai dung thuat toan dé chon lya.
Cung véi cac muc kiém thir khac, kiém thir don vi ciing doi hoi phai chuan
bi trudc cac ca kiém thir (Test case) hoic kich ban kiém thu (Test script), trong
d6 chi dinh rd dir liéu dau vao, cac budc thuc hién va di liéu dau ra mong
muébn. Cac ca kiém thir va kich ban kiém thir nay nén duoc gitr lai dé tai su

dung.
1.9.2 Kiém thir tich hop

Kiém thir tich hop két hop cac thanh phan cia mot tng dung va kiém thi
nhu mot tng dung da hoan thanh. Trong khi kiém thir don vi kiém tra cac thanh
phan va don vi riéng 1& thi kiém thu tich hop két hop chdng lai véi nhau va

kiém tra su giao tiép gita ching.
Hai muc tiéu chinh caa kiém tht tich hop:
e Phét hién 15i giao tiép xay ra giita cac don vi.

e Tich hop cac don vi don 1é thanh céc hé théng nho (Subsystem) va
cudi cung 1a nguyén hé thong hoan chinh (System) chuan bi cho

kiém thir & muac hé thdng (System Test).

Trong kiém thtr don vi, lap trinh vién ¢ gang phat hién 16i lién quan dén
chttc ning va ciu trdc noi tai cia don vi. Co mot s6 phép kiém thir don gian
trén giao tiép giira don vi véi cac thanh phan lién quan khac, tuy nhién moi giao
tiép lién quan dén don vi chi that sy duoc kiém tra day du khi cac don vi tich
hop véi nhau trong khi thuc hién kiém thir tich hop.

Trir mot s6 it ngoai 18, kiém tht tich hop chi nén thuc hién trén nhirng don
vi da duogc kiém tra can than trude d6 bang kiém thir don vi, va tat ca céc 19i

muc don vi da duoc sira chira. Mot s6 ngudi hiéu sai rang don vi mot khi da
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qua giai doan kiém thir don vi Vi cac giao tiép gia lap thi khong can phai thuc
kiém thir tich hop nita. Thuc té viéc tich hop gitta cac don vi din dén nhiing

tinh hudng hoan toan khac.

Mot chién lugc can quan tam trong kiém tht tich hop 1a nén tich hop dan
ting don vi. Mot don vi tai mot thoi diém duoc tich hop vao mot nhém céc don
vi khac di tich hop trude d6 va da hoan tat cac dot kiém thir tich hop trude do.
Lac ndy, ta chi can kiém thir giao tiép cua don vi méi thém vao véi hé théng
cac don vi da tich hop trude do, diéu nay sé 1am cho so luong ca kiém thir giam
di rat nhiéu, va sai sot s giam dang ke.

C6 4 loai kiém thir trong kiém thu tich hop:

e Kiém tha cdu trac (Structure Test): Tuong ty kiém thir hop trang,
kiém thtr cu trc nham bao dam céc thanh phan bén trong caa mét
chuong trinh chay dung va chi trong dén hoat dong cua cac thanh
phan ciu tric ndi tai cia chuong trinh chang han cac cau 1énh va
nhanh bén trong.

e Kiém thir chitc ning (Functional Test): Tuong ty kiém thir hop
den, kiém thir chitc nang chi chl trong dén chirc ning ciia chuong
trinh, ma khéng quan tam dén cau tric bén trong, chi khao sat chirc
nang ctia chuong trinh theo yéu cau k¥ thuat.

e Kiém thir hiéu ning (Performance Test): Kiém thtr viéc van hanh
cua hé thong.

e Kiém thiz khd nang chiu tai (Stress Test): Kiém thir cac gisi han
cua hé thong.

1.9.3 Kiém thir hé thong
Muc dich kiém thtr hé thdng 1a kiém thi thiét ké va toan bo hé théng (sau
khi tich hop) c6 thoa mén yéu cau dat ra hay khong.
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Kiém thtr hé thong bat dau khi tat ca cac bo phan caa phan mém da duoc
tich hop thanh céng. Théng thuong loai kiém thir nay ton rat nhiéu cong sic va
thoi gian. Trong nhiéu truong hop, viéc kiém thir doi hoi mot sé thiét bi phu
trg, phan mém hoic phan cang dic thu, dic biét 1a cac wng dung thoi gian thyc,
hé théng phan b, hodc hé théng nhing. O mirc do hé théng, nguoi kiém thir
cling tim kiém céc 161, nhung trong tdm 1a danh gia vé hoat dong, thao tac, su

tin cay va cac yéu cau khac lién quan dén chat lugng cua toan hé théng.

Piém khac nhau then chét gitra kiém thir tich hop va kiém thir hé théng 1a
kiém thir hé thong chi trong cac hanh vi va 13i trén toan hé théng, con kiém thir
tich hop chu trong su giao tiép gitra cac don thé hoic ddi twong khi chdng 1am
viéc cung nhau. Thong thuong ta phai thuc hién kiém thir don vi va kiém thu
tich hop dé bao dam moi Unit va su tuong tac gitta ching hoat dong chinh xac

trude khi thuc hién kiém thir hé thong.

Sau khi hoan thanh kiém thu tich hop, mét hé thong phan mém da duogc
hinh thanh cing véi cac thanh phan di dugc kiém tra day du. Tai thoi diém
nay, 1ap trinh vién hoic kiém tht vién bat dau kiém thi phan mém nhu mot hé
théng hoan chinh. Viéc 1ap ké hoach cho kiém thtr hé théng nén bat dau tir giai

doan hinh thanh va phan tich cac yéu cau.

Kiém thir hé thong kiém thir ca cac hanh vi chire nang cua phan mém lan
cac y&u cau veé chat lugng nhu d6 tin cay, tinh tién loi khi s dung, hiéu ning
va bao mat. Muc kiém thtr nay dic biét thich hop cho viéc phat hién 18i giao
tiép voi phan mém hodc phan ciing bén ngoai, chang han cac 15i "tic nghén"
(deadlock) hoic chiém dung bd nhé. Sau giai doan kiém thtr hé thong, phan
mém thudng da sin sang cho khach hang hoac ngudi ding cudi cing kiém thir

chap nhan san pham (Acceptance Test) hoic ding thir (Alpha/Beta Test).

Poi hoi nhiéu cdng suc, thoi gian va tinh chinh xac, khach quan kiém thir

hé thong thuong duoc thuc hién boi mot nhém kiém thir vién hoan toan doc 1ap
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véi nhdm phat trién du &n. Ban than kiém tha hé thong lai gdm nhiéu loai kiém

thir khéc nhau, phé bién nhat gom:

e Kiém thir chirc ning (Functional Test): Bao dam cac hanh vi cua

hé thong thoa man dung yéu cau thiét ké.

e Kiém thirhiéu nang (Performance Test): Bao dam t6i uu viéc phan
bo tai nguyén hé thong (vi du bo nhé) nham dat céc chi tiéu nhu

thoi gian xir 1y hay dap @ng cau truy van, v.v.

e Kiém thir bdo mdt (Security Test): Bao dam tinh toan ven, bao mat

cta dir liéu va caa hé thong.
a. Kiém thir chirc ning

Viéc kiém thir chirc nang chu trong dén hai phan chinh 1a kiém thir giao
dién nguoi dung (User interface) va kiém thir ludng nghiép vu (Bussiness Flow

Testing).

Kiém thir giao dién ngwoi dung: 1a viéc kiém tra cac tuong tac ctia nguoi
ding véi phan mém. Muc tiéu caa kiém thir giao dién 1a dé dam bao rang giao
dién nguoi ding cung cap cho ngudi st dung cach truy cap va sir dung céac chirc
nang cua hé théng mot cach thich hop. Ngoai ra, kiém thir giao dién con dé dam
bao ring cac ddi tuong trén giao dién gidng nhu thiét ké va phl hop véi to chic

hoac chuyén nganh.

Kiém tra viéc str dung thong qua muyc tiéu kiém thur
phan anh dung cac chirc ning va yéu cau nghiép vu,
Muyc dich kiém thir | bao gdm man hinh dén man hinh, truong dén truong
va st dung cac phuong phap truy cap(phim tabs, di
chuét, t6 hop phim).
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Tao ra va chinh sira kich ban kiém tht cho mdi man
) .| hinh dé kiém tra viéc sir dung dung cach va tinh trang
Cach thyc hign . .. .
cac doi turong cho moi man hinh va doi tugng ctua urng

dung.

‘ Mdi man hinh duoc kiém tra thanh cong dung véi
biéu kién hoan

thanh

phién kiém tra hodc pham vi chép nhan duoc.

o Khong phai toan bo céc thuoc tinh cia doi twong déu
Ghi cha
truy cap duoc.

Hinh 1-11. Kiém thi# giao dién nguwoi ding

Kiém thir luong nghiép vu: Muc dich caa kiém tha ludng nghiép vu 1a
kiém tra cac yéu cau chirc ning va nghiép vu cia hé théng bao gom cac hoat
dong dé kiém tra tinh dung dan caa di liéu, quy trinh, béo co va viéc thuc hién
dung nhitng quy tic nghiép vu. Kiéu kiém thir ndy dua vao ky thuat kiém the
hop den, tic 12 kiém tra tng dung va cac xir Iy bén trong wng dung bang cach
tuong tac véi tng dung théng qua giao dién ngudi str dung va phan tich cac két

qua hozc dau ra. Bang sau liét ké mot sé goi v di véi mdi tng dung:

Pam bao muc tiéu kiém thir diing dan cua chirc ning,
bao gdom dix lidu dau vao, xir 1y dit liéu va dix liéu nhan
dugc. Kiém thir chtrc ning dam bao cac yéu cau sau:
Muc dich kidm thir Nhap dir liéu hop 1€ thi chuong trinh phai cho nhap
Ludng nghiép vu ding

Qua trinh xir ly dix liéu va két qua dau ra phai dung

Phuc hdi dugc dit lidu
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Thuc hién cac chuc nang, stir dung céc dir liéu hop 1€ va

khong hop 1¢ dé kiém tra. Cu thé nhu sau:

Céch thuc hién 1) K~et qua mong do1 voi dir liéu hQ’P 1€.

2) Loi thich hop hoac thong bao hién thi khi dir li¢u
khong hop I¢.

3) MJi quy tic nghiép vu déu duoc ap dung dung.

Pidu kien hoan | Toan bo ké hoach kiém thir da duoc thuc hién.

thanh Toan bo cac 16i phat hién ra da dwoc ghi nhan.

Ghi chu

Hinh 1-12. Kiém thiz luéng nghiép vu
b. Kiém thir hi¢u ning

Muc dich ctia kiém tha hiéu ning 1a kiém tra cac yéu cau vé hiéu nang c6

dat duoc hay khong.

Kiém tra c4c biéu hién vé hiéu ning cho cac giao dich

hoac chirc nang nghiép vu theo nhiing diéu kién sau:

Muc dich kiemthir | o y
Khoi Iugng cong viéc binh thuong da bict trudc.

Khéi lwong cdng viéc xau da biét trudc.

Str dung c4c thu tuc cho kiém thir ludong nghiép vu:
, _ Chinh sta file dit liéu dé ting s6 luong cac giao dich
Cach thyc hién _ , , L
hoac scripts dé tang so twong tac xay ra trong moi giao

dich.
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Scripts phai duoc chay trén mét may (trudng hop tot
nhat dé danh gia ngudi dung don 1¢, giao dich don 1¢) va

phai lap lai trén nhiéu may tram.

Giao dich don 1¢ hoac nguoi dung don lé:

Thuc hién thanh cdng kich ban kiém tht khéng cd 16i va

. _ | trong pham vi mong doi hoic thoi gian phan hoi cho méi
biéu kién hoan

giao dich.
thanh

Nhiéu giao dich hoac nhiéu nguoi dung: Thuc hién
thanh cbng test script khong co 16i va trong thoi gian

chap nhan duoc.

Hinh 1-13. Kiém thi hiéu ning
c. Kiém thir bao mat

Kiém thir an toan thong tin tap trung vao hai linh vuc bao mat chinh: Bao

mat & muac ang dung va Bao mat & muc hé thong.

Bao mat muc ung dung dam bao rang, dya trén bao mat da yéu cau, nguoi
ding bi han ché sir dung mét s6 chire ning hoac tinh hudng st dung, hoic bi
han ché trong gi6i han di liéu phd hop vai ho. Vi du, ngudi ding c6 thé duoc
phép nhap dit liéu dé tao tai khoan nhung chi c6 nguoi quan ly cé thé x6a chung.
Néu la bao mat & muc dit liéu, viéc kiém thir dam bao rang “ngudi ding nhoém
17 ¢6 thé nhin thay céc thong tin khach hang, bao gém dir liéu tai chinh, tuy
nhién “nguoi dung nhom 2” chi nhin thy céc théng tin chung chung cho ciing

mot khach hang.
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Bao mat mac hé
théng dam bao rang
chi nhitng nguoi
dung duogc cho quyén
truy cap vao hé théng
ma&i ¢6 kha nang truy
cap vao tng dung va
chi bang cac cong
thich hop.Muc dich

kiém thur

Bao mat mac ung dung: Dam bao rang mot ngudi ding
chi c6 thé truy cap vao nhitng chirc ning hoic dir liéu
ma nhom ngudi dung d6 dugc phép.

Bao mat muc hé théng: Pam bao rang chi nhiing ngudi
dugc phép truy cap hé théng va ung dung duoc phép

truy cap chdng.

Cach thuc hién

- Bao mat tng dung: Xac dinh va liét ké ting nhom
ngudi dung va cac churc nang hoac dir liéu ma ho duoc

phép truy cap.

- Tao kich ban kiém thir cho mdi nhém ngudi ding va
kiém tra ting quyén bang cach tao céc giao dich xac

dinh cho mdi nhom.

- Sira lai nhém nguoi dung va chay lai tinh hudng kiém
thir cho cling nhitng ngudi dung. Véi mbi truong hop,
kiém tra cac chirc nang thém vao hoic dit liéu c6 ding

khong hay b tir chdi.

- Truy cap mac hé thong: tham khao cac diéu kién dac

bigt dudi day.

Piéu kién hoan thanh

- Vi mbi nhom nguoi dung déu c6 céc chire ning hoic
dix li¢u thich hop, va toan b cac chice nang giao dich
déu nhu du kién va chay trong céc kiém thtr chic ning

ung dung trudc do.
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- Truy cap vao hé thong phai duoc xem xét hoic thao
— luan véi quan tri hé théng hoic quan tri mang, c6 thé
I C u A 4 Ve \ .

khdéng can néu nd la chirc nang cia quan tri mang hoac

quan tri hé théng.

Hinh 1-14. Kiém thi bao mdt

Nhin tir quan diém nguoi ding, cac cap do kiém thir trén rat quan trong.

Chuing bao dam hé théng di kha nang 1am viéc trong mdi truong thuc.

Luu ¥ 1a khdng nhat thiét phai thuc hién tat ca cac loai kiém thir néu trén.
TUy yéu cau va dic trung cta tiing hé thong, tly kha ning va thoi gian cho
phép cua du an, khi lap ké hoach, ngudi Quan ly dy an sé quyét dinh &p dung

nhitng loai kiém thtr nao.
1.9.4 Kiém thir chap nhan san pham

Thong thudng, sau giai doan kiém thu hé théng 1a kiém thir chap nhan,
duoc khach hang thuc hién (hoic ty quyén cho mét nhém thir ba thuc hién).
Muc dich ctia kiém thir chap nhan 1a dé chang minh phan mém thoa méan tat ca
yéu cau cua khach hang va khach hang chap nhan san pham (va tra tién thanh

toan hop dong).

Kiém thir chap nhan c6 y nghia hét stc quan trong, mac du trong hau hét
moi truong hop, cac phép kiém thir caa kiém thir hé thong va kiém thir chap

nhan gan nhu twong tu, nhung ban chat va cach thac thyc hién lai rat khac biét.

Péi véi nhitng san pham danh béan rong réi trén thi trudng cho nhiéu nguoi
st dung, thong thuong sé thdng qua hai loai kiém thir goi 1a kiém thir Alpha —
Alpha Test va kiém thir Beta — Beta Test. Vai kiém thir Alpha, nguoi ding
kiém thir phan mém ngay tai noi phat trién phan mém, Iap trinh vién s& ghi nhan

cac 16i hodc phan hoi, va Ién ké hoach sira chira. Vi kiém thir Beta, phan mém
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s& duoc gui t6i cho ngudi dung dé kiém thir ngay trong mdi truong thuc, 15i

hoac phan hdi ciing s& giri nguoc lai cho 1ap trinh vién dé sta chira.

Thuce té cho thay, néu khach hang khong quan tdm va khdng tham gia vao
qué trinh phét trién phan mém thi két qua kiém tha chap nhan s& sai léch rat
I6n, mic du phan mém da trai qua tat ca cac kiém thir trude d6. Su sai léch nay
lién quan dén viéc hiéu sai yéu cau ciing nhu sy mong cho cua khach hang. Vi
du d6i khi mot phan mém xuat sic vuot qua cac phép kiém thtr vé chiic nang
thuc hién bai nhdm thuc hién du an, nhung khach hang khi kiém thir sau cling
van that vong vi bé cuc man hinh nghéo nan, thao tac khong tu nhién, khéng

theo tap quan s dung cua khach hang v.v...

Gan lién voi giai doan kiém tha chap nhan thuong 14 mot nhém nhiing
dich vu va tai liéu di kém, phd bién nhu huéng dan cai dit, sir dung v.v... Tét
ca tai liéu di kém phai dugc cap nhat va kiém thir chit ché.

1.9.5 Mt sé cap dé kiém thir khac
Ngoai cac cap do trén, con mot sé cap do kiém thir khac nhu:

Kiém thir héi quy — Regression Testing: 1a “Su kiém tra lai c6 lya chon
ctia mot hé thdng hay thanh phan dé xac minh 1a nhitng su thay d6i khdng gay
ra nhitng hau qua khéng mong muén,v.v”. Trén thyuc té, quan niém nay la chi
ra rang phan mém ma da qua dugc céc Kiém tra trude d6 van c6 thé dugc kiém
tra lai. Theo Beizer dinh nghia d6 1a su l3p lai céc kiém tra dé chi ra rang céch
hoat dong cua phan mém khéng bi thay d6i, ngoai trir téi mirc nhu yéu cau.
Hién nhién 1a su thoa hiép phai duoc thuc hién gitra su dam bao duogc dua ra
boi kiém thir hoi quy mdi l1an thyc hién mot sy thay doi va nhitng tai nguyén
duoc yéu cau thuc hién diéu do.

Kiém thir tinh ding — Correctness Testing: Tinh dung din 12 yéu cau
t6i thiéu ciia phan mém, la muc dich chii yéu cua kiém thi. Kiém thi tinh dung

s& can mot kiéu nguoi dang tin nao do, dé chi ra cach hoat dong ding dan tir
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cach hoat dong sai 1am. Kiém thir vién c6 thé biét hoac khong biét céc chi tiét
bén trong cta cac modun phan mém dugc kiém thir, vi du ludng diéu khién,
ludng dit liéu, v.v. Do d6, hodc 1a quan diém hop tring, hoic 1a quan diém hop

den c6 thé dugc thuc hién trong kiém ther phan mém.
1.10 Ky thuat xac dinh cac yéu té trong ca kiém thir
1.10.1 Ca kiém thir

Ca kiém thir 14 tap cac diéu kién dau vao, diéu kién thyuc hién va két qua
mong doi dugc phét trién, duoc viét cho mot muc dich ndo d6 nham xac dinh
su tuan tha ddi voi dac ta yéu cau phan mém cua chuong trinh. Mot ca kiém

thir bao gom céac thanh phan trong hinh 1-16 sau:

Test | Test Case | Pre- Steps | Execution | Expected | Actual | Result | Note
Case | Description | Requisites Steps Results | Results

ID

01

n

Hinh 1-15. Mdu ca kiém the
Trong do:

= Test Case ID: la 6 danh s thit ty ciia ca kiém thir nham muc dich
lan lwot, tranh bo sot ca kiém thit.

= Test Case Description: la 6 miéu ta néi dung ciia ca kiém thir sdp
tién hanh.

= Pre-Requisites: ld 6 miéu td dién cdc tién diéu kién can thiét dé

tién hanh ca kiém thir.
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= Steps: la $6 ddnh s6 thir tw cac budce thwe hién ca kiém thir, dé sau
khi kiém thir ¢6 thé tim thdy 16i chi tiét hon & tirng muc.

= Execution Steps: 1& 6 miéu td chi tiét tirng hanh dong thiee hién ca
kiém thit ciia ca kiém thir.

= Expected Results: ld é thé hién cdc két qud mong muon dau ra,
nhie la output ciia cdc di liéu ddau vdo.

= Actual Results: la 6 phan dnh két qud ding sau khi thuc hién timg
bude ciia ca kiém thir.

= Result: két qud tong quan cia ca kiém thir, thuong biéu dién la
Pass/Fail, thanh céng hodc thdt bai so véi mong muén dau ra ciia
ca kiém thir.

= Note: la 6 dé kiém thir Vién ghi chii nhitng théng tin can luu ¥

trong qud trinh thuwc hién ca kiém thir.
1.10.2 M@t s6 k¥ thuat xac dinh ca kiém thir
a. Ky thuat phan ving twong duwong

Pinh nghia: Phan ving tuong duong 1a phuong phap kiém thir hop den
chia mién dau vao caa mot chwong trinh thanh cac 16p dir liéu, tir d6 suy dan ra
cac ca kiém tha. Thiét ké ca kiém thir cho phan ving twong duong dua trén sy
danh gia vé cac ving tuong duong véi mot diéu Kién vao. Ving tuong duong
biéu thi mét tap cho cac trang thai hop 1& hay khdng hop 1& di véi diéu kién

vao. Thiét ké ca kiém thir bang phan ving twong duong tién hanh theo hai buéc:
Buéc 1: Xac dinh cac 16p tuong duong.
Buéc 2: Xac dinh céc ca kiém thir.

Xac dinh céc 16p twong dwong: C6 hai kiéu 16p tuong duong duoc Xac
dinh: 16p twong duong hop 18 m6 ta cac dau vao va 16p trong duong khong hop
16 md ta. Bé xac dinh céc 16p tuong duong duoc chinh xac cé thé ap dung céac

nguyén tic sau day.
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Quy tic 1: Néu trang thai dau vao dinh rd gidi han cua céc gia tri, thi xéac

dinh mét 16p twong duong hop 1€ va hai |6p twong duong khong hop Ié.

Quy tac 2: Néu mot trang thai dau vao xac dinh sb gia tri, xac dinh mot

l6p twong dwong hop 18 va hai 16p twong duong bat hop Ié.

Quy tdc 3: Néu 1 trang thai dau vao chi dinh tap cac gia tri dau vao va
chuong trinh sir dung mdi gia tri 1a khac nhau, xac dinh mot l6p twong duong

hop 1& cho mai loai va mot 16p twong duong khong hop Ié.

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

hop I¢€.

Xac dinh céc ca kiém thir: Véi cac 16p tuong duong xac dinh duoc &
budc trén, budc thir hai 1a sir dung cac 16p tuong duong d6 dé xac dinh céc ca

kiém thir. Qua trinh ndy nhu sau:
1. Géan 1 sé duy nhat cho mdi 16p tuong duong.

2. Cho dén khi tat ca cac op tuong duong hop 1é duoc bao phu boi (hop
nhat thanh) cac ca kiém thir, viét 1 ca kiém thir mai bao phii cang nhiéu cac 16p

tuong duong d6 chua dugc bao phu cang tot.

3. Cho dén khi céc ca kiém thir ciia ban da bao phu tat ca cac l6p tuong
duong khong hop 18, viét mét ca kiém thir ma bao phat mot va chi mét trong

cac lop twong duong khong hop 1€ chua duoc bao phu.

4. Ly do ma mdi ca kiém thtr riéng bao phu cac truong hop khong hop 1é
1a vi cac kiém tra ddu vao khong ding nao dé che giau hoic thay thé cac kiém
tra dau vao khong ding khac.

Uu diém: Vi mdi viing tuong dwong ta chi can kiém thir trén cac phan ti
dai dién nén sé luong ca kiém thir duoc giam di kha nhiéu nho d6 ma thoi gian

thuc hién kiém thir cling giam dang ke.
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Nhwoc diém: Khong phai véi bat ky bai toan nao déu cé thé ap dung ky
thuat nay. C6 thé bi thiéu 15i & bién néu chi chon gia tri & khoang gitta caa mién
tuong dwong. Vi vay khi phan Ion cac 15i duoc tim thay luc kiém tra gié tri ¢
bién cua cac phan ving thi chdng ta nén tim hiéu thém mot k§ thuat nira 1a
Phén tich gia tri bién.

b. Phan tich gia tri bién

Pay 1a mét trong nhitng ky thuat kiém thar phan mém, trong d6 céc ca
kiém thir duoc thiét ké bao géom cac gia tri tai cac bién. Néu di liéu dau vao
duoc sir dung 14 trong gigi han gia tri bién, né duoc cho 14 Positive testing. Néu
dir liéu dau vao duoc sir dung 14 ngoai gisi han gia tri bién, né duoc cho la
Negative testing. Muc tiéu Ia lua chon céc ca kiém tha dé thuc thi gia tri bién.

Phan tich gié tri bién yéu cau kiém th vién ¢ chuy@n mén sau va kinh
nghiém cao. Tuy nhién, c6 mot sé quy tac chung sau:

1. Néu mot trang thai d¢au vao dinh rd gidi han cua céc gié tri, hay viét cac
ca kiém thur cho céc gia tri cudi caa gisi han, va cac ca kiém thu dau vao khong

hop 1€ cho cac truong hop vira ra ngoai pham vi.

2. Néu mot trang thai dau vao dinh rd sé luong gia tri, hdy viét cac ca kiém
thir cho con s6 16n nhat va nho nhat caa cac gia tri va mot gia tri trén, mot gia
tri dudi nhitng gia tri nay.

3. St dung quy tac sé 1 cho mdi trang thai dau vao.

4. Str dung nguyén tac sé 2 cho mdi trang thai dau ra.

5. Néu dau vao hay dau ra ciia mot chuwong trinh 1 tap dugc sap thi tu (
vi du, mét file tuan tu hay mot danh sach dinh tuyén hay mot bang) tap trung

chi y vao cé&c phan tir dau tién va cudi cling cua tap hop.
6. Str dung su khéo léo cua ban dé tim cac diéu kién bién.

Cac ca kiém tht chuan duoc lua chon dya vao quy tic sau:
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= Gi4 trj bién nho nhat — 1
» Gi4 tri bién nho nhét
= (14 tr1 bién 16n nhat
= Gia trj bién 16n nhét + 1
Nhung néu ban mudn kiém tra sau hon thi ban ciing c6 thé lya chon theo
quy tac:
= Gia trj bién nho nhat — 1
= Gia trj bién nho nhat
= Gia trj bién nho nhat + 1
= Gia trj bién 16n nhét — 1
= Gia trj bién 16n nhét
= Gia trj bién 16n nhét + 1
Phan tich cac gia tri bién 1a phuong phép thiét ké ca kiém thir bo sung
thém cho phan I6p twong duong, nhung khac vai phan [6p tuong duong &

hai khia canh:

1. Phan tich gia tri bién khong lya chon phan tir bat ky nao trong mot lop
tuong dwong 1a dién hinh, ma n6 yéu cau 1a mot hay nhiéu phan tir duoc lya
chon nhu vay ma mdi canh cua I6p twong duong d6 chinh 1a d6i tugng kiém
tra.

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

c. Bang quyét dinh

Ki thuat bang quyét dinh tap trung vao tinh 16gic va cac rang buoc cua hé

thdng. Bang quyét dinh 1a cach tét nhat dé ddi ung vai sy két hop cua cac diéu

kién. Ly do cho diéu nay:
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e Bang quyét dinh cung cip mét cach co hé théng céc quy tic kinh

doanh phtic tap, rat hiru ich cho ca lap trinh vién va kiém thtr vién.
Bang quyét dinh c6 thé duoc st dung trong thiét ké ca kiém thir,
vi chung giup kiém thtr vién tim duogc nhitng tac dong khi két hop
cac yéu tét dau vao khac nhau va cac trang thai phadn mém ma
phai thuc hién ding cac quy tic nghiép vu khéc.

Kiém thir két hop c6 thé 1a mot thach thire vi sb luong cac két hop didu kién
c6 thé 1a rat 16n. Kiém tra tét ca cac két hop diéu kién c6 thé 1a khong thuc
té néu khong phai 1a khong thé. Chiing ta phai hai 1ong véi viéc chi kiém
thir mot phﬁn nho trong sd tat ca cac két hop diéu kién, nhung lya chon két
hop diéu kién nao dé kiém thir va bo qua ciing 13 van dé rat quan trong. Néu
nhu khéng cé cac két hop diéu kién duoc lwa chon mot cach co hé théng,
mdt tap tiy y dugce sir dung thi bang quyét dinh ciing c6 thé dan dén kiém
thtr khong hiéu qua. Bang quyét dinh c6 dang mau trong hinh 1-17 sau:

Céc ca kiém thir
Nguyén nhan Gia tri 2 1314|516 8
Nguyén nhan 1 (Y/N) Y| Y]Y | N|N N
Nguyén nhan 2 (Y/N) Y N|IN|]Y|Y N
Nguyén nhan 3 (YIN) N| Y |N|Y|N N
Két qua mong doi
Két qua 1 X X
Két qua 2 X X
Hinh 1-16. Mdu bang quyét dinh
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Cdc budc tao “Bdng quyét dinh”:

Liét ké tat ca cac nguyén nhan trong bang quyét dinh.

Tinh tong s6 luong két hop giita cac nguyén nhan.

Dién vao cac cot voi tat ca két hop co thé co.

Rt bét sb luong cac phép két hop thira.

Kiém tra cac phép két hop c6 bao phu hét moi trudng hop khong.
B6 sung két qua vao bang quyét dinh.

Pé xé4c dinh s6 ca kiém thir xay, Bang quyét dinh dua vao nguyén nhan va

sb luong gié tri lva chon dau vao dé tinh toan:

=[s6 lwong gia tri cuia nguyén nhan]*...*[S6 lwong gia tri nguyén nhan n]

Uu diém cua k¥ thuat nay la ching ta cé thé kiém tra su két hop cua cac

diéu kién ma cd thé da bi thiéu s6t va khong duoc thir nghiém dong thoi co thé

tim thay khiém khuyét. Tuy nhién néu c6 qué nhiéu két hop cac diéu kién, st

dung k¥ thuat nay co thé khong kha quan hoic khéng hop 1y dé kiém tra ting

két hop diéu kién. Bung cho rang tat ca cac két hop can phai duoc kiém tra,

nén uu tién kiém tra nhitng két hop quan trong nhat. C6 day du céac két hop diéu

kién sé& gilp chung ta quyét dinh duoc két hop diéu kién ndo can kiém tra va

chua can kiém tra & thoi diém nhat dinh nao do.
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CHUONG 2: KY THUAT TAO CAKIEM THU TU
BIEU PO LUONG DU LIEU

Trong chuong nay, khéa luan s& trinh bay tong quan co ban vé biéu do

ludng dir liéu va ky thuat xay dung ca kiém thtr tir biéu @6 ludng dit liéu.
2.1 Biéu d6 luong dix liéu

Biéu d6 ludng dir liéu 1a két qua caa qué trinh phan tich thiét ké hé thong,
mot loai biéu d6 nham muc dich mo ta tap hop cac chirc nang xu ly thdng tin

cua hé thdng trong mdi quan hé, méi quan hé cua chung duoc thé hién qua:

> Trinh tu trudc sau cla cac chirc ning trong tién trinh xtr 1y
> Su ké thira thong tin giita cac chirc ning, nghia 1a thong tin cua chic

nang nay co thé la thong tin dau vao cua chirc nang khac.

Biéu d6 luong dit liéu 1a céng cu chinh cia quéa trinh phén tich, nham muc
dich thiét ké trao doi va tao 1ap dit liéu. N6 thé hién rd rang va kha day du cac
nét dic trung cua hé thong trong cac budc phan tich, thiét ké va trao doi dit liéu.
Bén canh d6, biéu d6 ludng di liéu ciing hd trg mot s tinh ning cho chuong
trinh nhu sau:

> Xac dinh yéu cau ctia ngudi dung.
> Lap ké hoach va minh hoa nhitng phuwong an cho phan tich vién va
nguoi dung xem xét.
> Trao doi giita nhimg phan tich vién va ngudi dung trong hé théng.
> Lam tai liéu didc ta yéu cau hinh thirc va dic ta thiét ké hé thong.
2.2 Céc thanh phan cia biéu @é luong dix liéu

Biéu d6 ludng di liéu gom céc thanh phan sau:
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2.2.1 Tién trinh

Khai niém: Tién trinh 1a cac qua trinh bién d6i théng tin, t6 chuc lai
théng tin, b sung théng tin hoic tao ra théng tin moi dé té chuc thanh
thong tin dau ra phuc vu cho hoat dong caa hé thong nhu lvu vao kho dir
liéu hoac guri cho cac chirc nang khac.

Biéu dién: Chuc ning xtr 1i dugc biéu dién bang hinh chit nhat bo
tron trong d6 c¢6 ghi tén cuia chirc nang

Tén chire ning: Tén tién trinh gom mot dong tir cong vai bo ngir néu
can, cho phép hiéu mot cac van tat chic niang lam gi.

Vi dy: Tién trinh “Mua hang” trong hé théng thong tin “Quan Ly Bén
Hang™:

( Mua hang ] >

it )

Can cha y rang, tén cua chic trong biéu do luong dit liéu phai tring véi

tén da duoc dit trong biéu db phan cap chirc nang. Khi xay dung biéu do ludng
dir liéu néu cé chirc niang nao khong tao ra thong tin thi né chua phai la chic
ning trong biéu d6 ludng dit liéu va khi d6 can phai xem xét lai biéu d6 phan
cap chirc nang. Thong thuong nén xem xét dén kha niang chire nay di bi tach ra

khoi chirc nang khac mot cach khong hop Ii.
2.2.2 Ludng dir lidu

Khai niém: Ludng dir liéu 1a ludng théng tin vao hay ra caa mot chic
nang xir li. Nghia 1a c6 mot thong tin dugc chuyén dén mot chirc nang xu ly
hodc chuyén ra khoi mot chitc nang nhu mot két qua xar Iy ma khdng can quan
tam dén hinh thtc truyén dan (bang tay, may fax,v.v.).

Biéu dién: Ludng dit liéu trén biéu d6 dugc biéu dién bang miii tén c6
huéng trén d6 c6 ghi tén 1a ludng thong tin mang theo. Miii tén chi huéng cua

ludng thong tin.
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Tén ludng dir liéu: Tén ludng dit lidu 1a tén gom danh tir cong vai tinh tir
néu can thiét, cho phép hiéu mot cach van tat ndi dung cua di liéu duoc chuyén
giao. Cac ludng dit liéu va tén dugc gan cho chiing 1a cac thong tin “logic” chi
khdng phai 12 cac tai liéu vat Ii — gid mang thong tin. Tuy nhién trong mot sé
treong hop trén dong dir liéu trung (hoac da quen dung) véi tén tai liéu vat Ii.
Vi du: Mot ludng dit liéu 1a “Phiéu xuat” di tir tic nhan trong “Ngudi quan Iy

kho” dén tac nhan ngoai “Pai 1y”.

. | | Nguoiquanly

Khai niém: Kho dit liéu 1a cac thong tin can luu trit trong mot khoang

Dai ly

2.2.3 Kho dir ligu

thoi gian, dé sau d6 mot hay mot sé chirc nang xtr 1, hoic tac nhén trong st
dung.

Biéu dién: Kho dix liéu duoc biéu dién bang cap doan thang song song
trén do co ghi tén cua kho.

Tén: Kho chtra cac dix liéu nén tén cua kho la danh tir kém theo tinh tu
néu can thiét, n6 n6i 1&n ndi dung thong tin cha khdng phai 1a gia mang théng

tin.

Vi dy: “Phiéu xuat kho”, “Don dit hang”.

D | Phiéu xuat kho Pon dit hang D

2.2.4 Tac nhan ngoai

Tac nhan ngoai con dugc goi la Péi tac, 1a mot nguodi, nhom nguoi hay
mét té chirc & bén ngoai linh vuc nghién ctu cua hé théng nhung c6 tiép xdc,
trao d6i, thong tin voi hé théng. Su ¢ mat caa cac nhan té nay trén so dd chi

ra giéi han caa hé thong, va dinh rd mdi quan hé caa hé thdng véi thé gisi bén
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ngoai. Piéu dang chi y 1a hiéu nghia “ngoai linh vuc nghién ciru” khong co
nghia 13 bén ngoai t6 chirc, chang han nhu hé théng xir Ii hang thi bo phan ké
toan, bo phan mua hang va cac bo phan kho van 12 tdc nhan ngoai. Di véi hé
théng tuyén sinh dai hoc thi tdc nhan ngoai van co thé 1a thi sinh, gido vién

cham thi va hoi dong tuyén sinh.

Téc nhan ngoai 1a phan sdng con caa hé théng, ching 1a ngudn cung cap
thong tin cho hé théng ciing nhu ching nhan cac san pham thdng tin tir hé

théng.
Biéu dién: Bang hinh chir nhan c6 tén
Tén: Pugc xac dinh bang céac danh tir kém theo tinh tir néu can thiét.

Vi du: Mot ludng dir liéu 13 “Phiéu nhap” dén mot tac nhan ngoai 13 “Nha

cung cép”. / Nha cung cap
Phiéu nhap
2.2.5 Tac nhan trong

Khai niém: Tac nhan trong 1a mot chirc ning hay mot hé thdng con cua

hé thong dugc md ta & trong cta biéu dd, nhung co trao doi théng tin vai cac
phan tir thudc trang hién tai cua biéu d6. Thong thuong moi biéu db o thé bao
gom mat sé trang, dic biét la trong cac hé thong phic tap va véi khudn kho
gidy 0 han thong duoc truyén gitra cac qua trinh trén cac trang khac nhau duoc
chi ra nho ki hiéu nay, y nghia cta tac nhan trong véi ki hiéu tuong ty nhu nut
tiép ndi cua so do thuat toan.

Biéu dién: T4c nhan trong biéu dién bang hinh chit nhat ho mét phia va
trong c6 ghi tén.

Tén tac nhan trong: Puoc biéu dién bang dong tir kém bo ngit néu can.

Vi du: Mot ludng dir liéu 1a“Phiéu xuat/nhap” dén mot tac nhan trong Ia
“Thua kho”.
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Thu kho

Phiéu nhap kho

2.3 Co sé sinh ra biéu d6 ludong dix liéu

Trudce khi tién hanh phan tich biéu db ludng dir liéu, khda luan trinh bay

co s& dé sinh ra biéu dd ludng di liéu.

Biéu d6 ludng dit liéu 1a két qua cua cdng viéc phan tich thiét ké hé thdng. Qua
trinh ¢6 nham phuc vu cho viéc thiét ké phan mém mét cach hoan thién, khéng
thiéu hay thira chitc nang ctia nguoi dung. Bén canh dé ciing gitip cho kiém thu
vién dung dé hoan thién cac mic kiém tra cho phan mém cho ting giai doan
phat trién, qua trinh hinh thanh cua biéu d6 luong dir liéu dugc thé hién trong
(Hinh 2-1). Biéu d6 ludng dit liéu 1a mat trong nhitng cong cu quan trong nhat
trong viéc phan tich hé théng co cau trac. N6 dua ra duge méi lién hé gitta chuc
nang hoac tién trinh cua hé théng vai thong tin ma chdng st dung. N6 1a mot
phan chu chét cia dic ta yéu cau hé thdng, vi nd xac dinh théng tin nao phai c6
mat trude khi qué trinh ¢ thé duoc tién hanh. Biéu d6 ludng di liéu hd tro cho

4 hoat dong chinh cua nha phan tich:

1. Phan tich - duoc dung dé gitip xac dinh yéu cau nguoi st dung.

2. Thiét ké - dung dé vach ra ké hoach va minh hoa cic phuong an cho
nha phan tich va nguoi ding xem xét khi thiét ké hée théng mai.

3. Lién lac - gitra nha phan tich va ngudi sir dung do tinh don gian, tinh
dé hiéu cua no.

4. Tai liéu - duge dung trong dic ta yéu cau hinh thirc va dic ta thiét ké
hé thdng.

Bén canh nhimng wu diém thi biéu do ludng dir lidu cling con nhitng mat

han ché, biéu d6 ludng dit liéu:
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> Khéng chi ra duoc yéu to thoi gian (VD: Théng tin chuyén tir tién trinh
ndy sang tién trinh khac hét bao nhiéu thoi gian).

» Khong xac dinh du’(_rq tréjc tur thue hién cgic tién trinh (hay céc chirc n:?}ng).

» Khong chi ra duoc yeu to dinh lugng doi vai dit liéu co lién quan.(toi da

va tbi thiéu nhimg thong tin 1a co ban trong qua trinh phan tich).

Khao sat Phan tich hé o,
. : o s ) . . Thiét ke
hién trang | Xac dinh m6 hinh nghiép vu hé thong | thong dac ta o
, o ogic
hé thong yéu cau
—— — — — — — — — — — — — — — » Mé ta MA tv Dv to
chi tiét ot 4P
i chie  b-- chi tiet logic
Bicu | »
| g | ) trinh
canh ! | | 7
|
hé : 2 | ¢ ?
e [T Bieu L, il
n . ‘2
ong | dd ngir Biéu
A I ——— A - 2 2
i— o canh do Biéu do
mién | T 23 luong T —2r| luong
Biéu S| g di ligu
=P : I | it II?L,I .
. do [ | : | vat Iy logic cac
phan ¥ : | : cac 7
ra Biéu || : | maic
‘ chac o I : 7
HO 50 || fang s : |
N, —» phan I
tai liéu 1 Cac l
UV S rd : I
khao sat ma 7 I
tong Danh tran ! :
hop sach phan :
) ofc tich Danh :
\/ ho so [ L, séch |
dit L7 | hs so| |
liéu dirliéu -+
I 4

Hinh 2-1. Quy trinh phat trién biéu do luong diz liéu
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2.4 Phan tich thong tin tir biéu dd ludng dir liéu

Trong phan nay khoa luan trinh bay phuong phéap phan tich cac thong
tin tir biéu d6 ludng dix lidu dé lam co so cho qua trinh xay dyng ca kiém
thir. Trong pham vi phan tich thdng tin, em c6 st dung lai biéu d6 ludng
dir liéu da hoan thién cua anh cuu sinh vién Pinh Van Phong khoa luan
tot nghiép nam 2014. Sau khi tong hop va phan tich dé ra dugc biéu db

ludng dir liéu

S6 @b ludng dir lieu muc 0

*—.l a |I—]ﬁ5|:ltré

c [Phifuxip lop

|d|hmmmMEﬁum

|j|mgmm;mm

i e (e 1k dos lip

-
|h|%mmdﬁwg&

|" b |Dm:h zach e

i |50 shi qeat an
LE ]

itd in

fien Lai hoc ohi

Théng tin mua v &n

Thing tin a0 Iy

Hinh 2-2. Biéu d@6 da ligu mic 0
Tiép tuc phan ra dé lam min dan c4c chiic ning

So dd ludng dir lieu muc 1 chice nang Quan |i cac hoc sinh.
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Ho zo i

FEhims di dk
Eni didn kién

l

| ) |Dunha.ad:.tre
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ig
't
g

| a |H|}5|:1:|:'e

3 |56 theo 48 o2 dee lop
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[

é.

o
1

Hinh 2-3. Biéu do luong dir liéu muzc 1

Tiép tuc qua trinh phan ra dé 1am min dan tir biéu d6 ludng dir liéu
mac 1 trén dé c6 dugc biéu d6 chi tiét cac chtc ning con, ta c6 dugc so

d6 ludng dix liéu muc chi tiét 2 chic nang diém danh.

. BG
password .

Tai khoan

password

/lISe
: usrname 171312;
Mat khau e-;qdlb '
“ Gpya| Ad_GV

Tur biéu mirc 2 trén, ta c6 thé rit ra duoc cac yéu cau cua ngudi ding

vé chtic nang diém danh trén 16p hang ngay.
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Pic ta yéu cau nguoi dung: Mdi sang, giao vién phu trach 16p s& dang
nhap vao hé thdng, diém danh si sb trén s6 theo ddi tré dén I6p cua phan
mém, sau d6 luu lai va b4o c4o vé ké toan tinh trang cua cac chau di hoc

dé t6 nudi 1&n sb luong suat an cho cac chau di hoc ngay hom do.

Pic ta yéu cau hé théng: Gido vién duoc cip mot tai khoan dé ding
nhap vao hé thdng dung dé diém danh danh sach hoc sinh mdi 16p hang
ngay. Tai khoan st dung 1a email da duogc hé théng kich hoat, mat khau
c6 do dai tir 8-32 ki tu, bao gom ki tir a-z,A-Z va s, khong chua céc ki tu
dic bist @#$% &*()_.,v.v. Mdi tai khoan déu duoc phan quyén khac nhau
(BGH, T6 Nubi, Giao Vién).

2.5 Xay dung ca kiém thir tir biéu @6 luong dir liéu

Tu dic ta yéu cau cua hé théng sé tién hanh thiét ké cac ca kiém thu
cho chitc nang ctua chuong trinh. Dé thiét ké ca kiém thir ching ta can phai
xac dinh duoc cac loai ca kiém tht phuc vu cho kiém thir. Thong thuong,
cac kiém thir vién thiét ké ca kiém thu ba loai sau:

e Kiém thir chirc nang
e Kiém thur giao dién
e Kiém thir bao mat

Do gidi han vé thoi gian va pham vi, khda luan chi trinh bay thiét ké
kiém thir chtrc niang cho mot sb ca kiém thir noi bat.

Kiém thir chire niing: trong thiét ké ca kiém thtr chtrc ning thuong
duogc chia 1am hai loai thiét ké 1a: Positive test case va Negative test case.

Positive test case: 1a cac truong hop kiém thir xem chic niang ¢6 hoat
dong nhu mong mudn véi cac dir liéu ding.

Negative test case: 1a cac truong hop kiém thir cac chtrc nang véi cac

dit liéu dau vao sai.
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Ap dung vao thiét ké chirc nang dang nhap cho hé théng quan Ii tré

em & trudng mam non trén, ta c6 hinh 2-4 sau:

Positive test case

Negative test case

1. Kiém tra chic nang ding
nhap véi tai khoan va mat khau

dung.

1 Kiém tra chitc ning diang nhap véi

tai khoan va mat khau khong hop lé.

2. Kiém tra chirc ning ding
nhap véi tai khoan va mat khau
dung khi an phim Enter thay

cho click vao button dang nhap.

2. Kiém tra chtc nang diang nhap voi

tai khoan sai va mat khau dung.

3.Kiém tra tai khoan da dung

dinh cua mot email?

3. Kiém tra chtc ning dang nhap véi

tai khoan va mat khau khong dung.

4. Kiém tra link quén mat khau

€O hoat dong dung?

4. Kiém tra chitc nang dang nhap voi
tai khoan va mat khau dé tréng hoic

toan ky tu trang.

5. Kiém tra chtic nang diang nhap véi

tai khoan dé trang va nhap mat khau.

6. Kiém tra chtic ning diang nhap véi

tai khoan va mat khau cung dé trang.

Hinh 2-4. Thiét ké ca kiém thir

Pé thiét ké ca kiém thir cd thé bao quat ddy du cac chic ning cua

chwong trinh, chung ta ap dung cac ky thuat kiém thir dé xac dinh cac dir

liéu dau vao nhu sau:
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Dir liéu dung: tai khoan va mat khau dung, da duoc dang ky.
Dt liéu sai:
e Tai khoan sai (khong ton tai, khoéng dung dinh dang
email,v.v.)
e Mat khdu sai (mat khau khong tring véi tai khoan,v.v.)
e Ca tai khoan va mat khau déu khong ding.
Dit liéu dé trong:
e Dé tring tai khoan
e Dé traing mat khau
e Pé trang ca mat khau va tai khoan.
Vi thoi gian han ché, khéa luan chi trinh bay mot s6 ca kiém thir

thudng gap voi chac nang diang nhap hé théng trong Hinh 2-5 sau:
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Test Test Case Pre-Requisites | Steps Execution Steps Expected Results | Actual Results | Result | Note
Case| Description
ID

01 |Check login| 1.Login page | 1 Enter correct username. | Login successfully. | Login Pass
successfully displayed. Enter correct password. | Home  page in | successfully.
with valid | 2. User must be| 2 | Click [Login] button. displayed. Home page in
username and | registered already. displayed.
passoword. 3

02 | Check login 1.Login page| 1 |Enter incorrect | Login failed. Login failed. Pass
failed with displayed. username. Show error message | Show error
invalid 2 | Enter correct password. | “Please enter valid | message “Please
username and Click [Login] button. username”. enter valid
valid password. 3 username”.

Nguyén Manh Tién — Lép: CT1801 — Nganh Cong ngh¢ thong tin 61




Do an tét nghiép

Xay dung ca kiém thir tir biéu d6 ludng di liéu

03 | Check login| 1.Login page Enter correct username. | Login failed. Login failed. Pass
failed with | displayed. Enter incorrect Show error message | Show error
invalid password. “Please enter valid | message “Please
password and Click [Login] button. password”. enter valid
valid username. password”.

04 | Check login| 1.Login page Enter incorrect Login failed. Login failed. Pass
failed with | displayed. username & password. | Show error message | Show error
invalid Click [Login] button. “Please enter valid | message “Please
username & username and | enter valid
password. password”. username  and

password”.

05 |Check login| 1.Login page Do not enter username | Error message is Error message is | Pass
failed with | displayed. and password. displayed to require | displayed to
emty username Click [Login] button. user enter username | require user
& password. and password. enter username

and password.
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06 | Check 1.Login page | 1 |Enter username. Password is shown | Password Is | Pass
password must | displayed. Enter correct password | as asterisk. shown as
be masked 2 asterisk.
07 | Check lost your | 1.Login page| 1 |Clickon [Lostyour Redirect to | Do not redirect | Fail
password link displayed. password]. password recovery | to password
page. recovery page.
08 | Check 1.Login page | 1 |Enter correctusername | Login successfully. | Login Pass
function when | displayed. and password. Home page s |successfully.
pressing Enter 2 | Press Enter button. displayed. Home page is
displayed.
Hinh 2-5. Mét sé ca kiém thiz mdu
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BUG REPORTS

Project: XXX

Reported by: Tien,Nguyen Manh

Bug Name: Page recovery password
Bug ID: LGO1

Date: 22-Mar-18

Assigned to: Developer-TEAMO1
Status: New

Summary/Description:

Do not displayed when click on [Lost your

password] link.

Environments (OS/Browser):

Windows 10 /64bit/Core 15/ Ram

4GB/...

Step to reproduce:

1.Click on [Lost your password].

Actual results:

Do not displayed recovery password page

after click on [Lost your password] link.

Expected results:

Redirect to password recovery page when

click on [Lost your password] link.

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

Hinh 2-6. Mdu minh hoa Bug Report
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Trong do:

Project: Tén du an thuc hién.

Reported by: Tén nguoi thuc bao cao.

Bug Name: Tén 15i tim duoc.

Bug ID: Ma 16i.

Date: Ngay lap bao cao.

Assigned to: Gan 16i cho nhom/ ngudi stra 16i.

Status: Trang cua 16i khi phat hién.

Summary/Description: Miéu ta 1i.

Environments (OS/Browser): Moéi trudng thuc hién kiém thu.
Step to reproduce: Cac budc thuc hién khi phat hién ra 10i.
Actual results: Két qua that khi thuc hién kiém thu.

Expected results: Két qua mong doi sau khi stra 13i.

Severity: Cap do cua 16i.

Priority: Do vu tién sta I6i.

Attachment: file dinh kém, miéu ta 13i gap phai( tép, URL, anh,v.v.).

Dé c6 thé sinh ca kiém tht tir biéu dd ludng dix liéu, can phai trai qua
nhitng budc co ban nhu sau:

Bwéc 1: Nhap biéu do ludng dix liéu

Bwéc 2: Phan ra téi mac du chi tiét

Bwéc 3: Viét dic ta yéu cau ngudi ding

Bwdc 4: Viét dic ta yéu cau hé thdng

Bwéc 5: Thiét ké ca kiém thu

C6 thé biéu dién bang so @ khéi nhu (Hinh 2-7) sau:
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\ 4

Nhap biéu db ludng dit liéu

Phan ra

Pic ta yéu cau ngudi ding

A

Pic ta yéu cau hé thong

Két thic

Hinh 2-7. Quy trinh xay dir ca kiém thet tir biéu do luong di liéu
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CHUONG 3: UNG DUNG KIEM THU VOI CONG CU
RANOREX STUDIO

Trong pham vi tim hiéu khoa luan chi trinh bay mét trong nhiing céng cu
phd bién dwgc nhiéu nguoi ding dé tim hiéu va thuc nghiém. D6 1a coéng cu
Ranorex Studio. Pay 13 cong cu rat manh va tién loi c6 thé dung dé kiém thi

tu dong tat ca cac nén tang bao gom web, deskop va mobile.
3.1 Giéi thi¢u Ranorex Studio

Ranorex Studio 1a mot cong cu kiém thir tra phi rat manh giup day nhanh

cong viéc kiém thir cho cac ting dung dekop, web va di dong.

Cong cu cung cip cho kiém thir vién bo cong cu hoan chinh dé kiém thur
dau cudi cac tng dung. Ranorex ciing gitip ching ta kiém thir tu dong cac tng
dung trén Windows, trén céc thiét bi di dong that 10S/Android hoic trén mo
phong gia 1ap. Trén nén Web, Ranorex cho phép kiém thir chéo trinh duyét cho
Chrome, Firefox, Safari, Microsoft Edge va nhiéu hon nita. Vi Ranorex Studio
kiém thir vién s& ton it thoi gian hon cho viéc giai quyét cac van dé kiém tra va
danh gia chat lwong cua cac tng dung.

3.2 Céac thanh phan cia Ranorex Studio

Ranorex Studio chia lam 3 thanh phan chinh, mdi phién ban déu c6 vai trd

cu thé trong viéc kiém thir. Cac thanh phan dé la:

Deskop Testing: 1a cong cu con thudc Ranorex Studio phat trién cho viéc
kiém thir v6i cac tng dung, hé thdng trén Windows ma khong bi giéi han cho
du n6 dua trén CEF, WPF, Java, NET hay SAP. Ranorex Studio s€ ngay lap
tirc nhan dién tat ca d6i tuong trong img dung dua vao.

Pé dam bao tan dung ti da thoi gian cua kiém thir vién, Ranorex Studio
cling cho phép kiém thir dong thoi cac tng dung trén deskop trong nhiéu méi

truong - st dung cac cau hinh cua hé théng khac nhau bang céng cu Ranorex
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Remote. Kiém thir vién ciing c6 thé tiép tuc 1am viéc trén may tinh caa minh trong
thoi gian cho doi nhan bao céo két qua kiém thir. Bén canh do, Ranorex Remote ciing
rat manh trong 1am viéc nhém. Kiém thir vién trong nhém cé thé truy cap va trién
khai kiém thir cho cling mot Gng dung, ciing nhur nhan dugc tat ca cac béo céo

kiém thir tir xa dé theo ddi tinh trang va hiéu suét cua duy an.

Web Testing: 14 céng cu cho phép kiém thir vién tao kiém thar mot 1an va
chay né trén nhiéu trinh duyét va phién ban trinh duyét.

Pé dam bao trai nghiém ngudi ding cudi 1a hoan hao cling nhu tiét kiém
thoi gian, chi phi, kiém thir vién chi can ghi lai kich ban kiém thir mot lan va
sau do su dung lai trong Firefox, IE, Edge, Chrome va Safari ma khong can stra
doi.

Mobile Testing: cho phép kiém thir trén tat ca cac thiét bi mobile that
hodc ché d6 gia 1ap dé thudn tién hon trong viéc sira cac 16i gip phai. Vi co
ché nhan dang ddi tuong, Ranorex gitip ban dé dang xac nhan va xac minh vao
quy trinh kiém thir cac ing dung di dong ctia minh. Phuong phap nay cho phép
ban kiém tra sb lwgng 16n cac thudc tinh diéu khién.

Véi thiét bi gia 1ap phong phu c6 san tir may tinh bang, dién thoai théng
minh va thiét bi deo. Ranorex dam bao cac tmg dung di dong hoat dong trén tat
ca cac thiét bi véi thuc hién kiém thu di dong song song trén cac thiét bi 10S

va Android khac nhau.
3.3 Cai dat Ranorex Studio

Vi day la cong cu tra phi, nén trong khoa luan nay em sé trinh bay cach
cai dat voi phién ban dung thir 30 ngay caa Ranorex Studio danh cho kiém thir
ung dung Desktop.

Budc 1: truy cap vao website:

https://www.ranorex.com/windows-desktop-test-automation/
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Budc 2: Click vao Download free trial, sau d6 dién thong tin dang ki dé
nhan duoc link tai phan mém, Ranorex Studio yéu cau phai dang ki bang email
cong ty co quan méi cho phép dung thi, dbi voi cac email ca nhan s& khdng

dugc ho tro.

Experience the power of Ranorex Studio hands-on

Get started with your free, full-featured 30-day Ranorex Studio trial. No credit card required
First name * Last name *

Email *
contact us.

Company *

|Phone

Vietnam (detected) v

Download now

Hinh 3-1. Cai dat Ranorex Studio

Budc 3: Sau khi tai vé xong s& xuat hién chuong trinh cai dit nhu Hinh 3-2:

5 Ranorex 8.0 Setup - X

Welcome to the Ranorex 8.0 Setup Wizard

¥ Rx

The Setup Wizard wil install Ranorex 8.0 on your computer. Click
Next to continue or Cancel to exit the Setup Wizard.

Ranorex
Studio 8

Cancel

Hinh 3-2. Cai dat Ranorex Studio
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Click vao Next dé tiép tuc cai dit:

7 Ranorex 8.0 Setup - pod

End-User License Agreement »
¥ Rx Ranorex Studio 8

Please read the following license agreement carefully.

End User License Agreement

READ THE FOLLOWING TERMS AND COMNDITIONS
CAREFULLY BEFORE USING THIS SOFTWARE.

THIS AGREEMENT APPLIES TO ANY KIND OF USAGE OR
ACCESS TO THE SOFTWARE, WHETHER PURCHASED
DIRECTLY OR INDIRECTLY.

BY CLICKING ON THE ‘| AGREE" BUTTON BELOW, ACCESSING .,

| accept the terms in the License Agreement

Print Back Cancel

Hinh 3-3. Cai dat Ranorex Studio

Click vao ddng y cac diéu khoan va chinh sach sau do click Next:

75 Ranorex 2.0 Setup - >

Destination Folder

k]
¥ Rx Ranorex Studio 8

Specify where to install Ranorex 8.0.

Install Ranorex 8.0to:

C:\Program Files (x86)%Ranorex 8.0

Change...

Back Cancel

Hinh 3-4. Cai dat Ranorex Studio
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Ranorex mic dinh tai dija chi C:\Program Files(x86)\... ban c6 thé thay doi

tiy dich ca nhan sir dung. Sau d6 click Next dé tiép tuc:

f#  Ranorex 8.0 Setup - x

Custom Setup »
¥ Rx Ranorex Studio 8

Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

@- | Ranorex Main Components

- [+ Ranarex Parallel Runner for WebDriver
- [/] Ranorex Studio

- [+] Documentation

- [/] Rancrex Chrome Add-en

- [] Rancrex Firefox Add-on

- [] Samples

- [+ Ranorex Internet Explorer Add-on

s
T
L=l
B

Back Cancel

Hinh 3-5. Cai dat Ranorex Studio

Tai day 1a lva chon c&c céng cu con thém caa Ranorex phat trién, dé mac

dinh chon hét hoic bé tich cac cdng cu con lai chi d¢é Ranorex Studio.

5  Ranorex 8.0 Setup — X
-

Ranorex 8.0 Setup ¥ Rx Ranorex Studio 8

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

Back Canoel

Hinh 3-6. Cai dat Ranorex Studio
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Click Install dé cai dat chuong trinh:

Completed the Ranorex 8.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

Ranorex

Studio 8

Flease restart all browser instances.

Launch Ranorex Studio when setup exits.

Hinh 3-7. Cai dat Ranorex Studio

Click Finish dé hoan thanh chuong trinh cai dat Ranorex Studio.

Welcome to Ranorex evaluation

™

’? RX Ranorex Studio 8

r\l
B

I have a license Start free trial
Activate Ranorex using Start your 30-day
your license Ranorex trial

Quit

Hinh 3-8. Cai dat Ranorex Studio
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Chon “Start free trial ” dé sir dung 30 ngay chuong trinh mién phi.

¥ Rx Ranorex Studio 8 Apowerful g# Ranorex product

Welcome to Ranorex Studio 8 25 trial days left.. ([ ]

A
Release Highlights & By, | Cmitrpdmed

Beciipiiectd Ranorex Trial Announcements

H test2

B test1 s Integrate Autor

Sample projects
ple proj Features

ebug Tests Quickly with Maintenance
Mode V)

Hinh 3-9. Man hinh lam viéc Ranorex Studio

top example

Man hinh lam viéc chinh cua Ranorex Studio.

3.3.1 Ung dung
Khoéa luan thuc hién kiém thir v6i chuong trinh Calculator trén windows.

B1: Tao project Test.

MNew project >
Categories: Templates: R

cz

[0 VBMet x

Ranorex test
suite

A project holding a Ranorex test suite which may contain recordings and code modules or reference other module
libraries.

Name: [TestLogin| |

Location: |C:\Users\mrlad\Documents\Ranorex\RanorexStudio Projects |

Solution name: |TEStLDgir| | Create directory for solution

[] Add to scurce control
Project will be created at C\...\Documents\Ranorex\RancrexStudio Projects\ TestLogin\ TestLogin

Hinh 3-10. Thuc hanh trén cong cu Ranorex Studio

Budc 2: Tao Record dé chuan bi kich ban kiém thur.
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Chon Instant Recording dé ghi lai hoat dong lam co so thiét ké ca kiém thu.

Recording]

Choose technology

Desktop Web Instant recording
4 @ — Interactive mobile test creation
ﬁ
m Creating mobile tests works a little differently.
E v Click here to get started.

Hinh 3-11. Thuc hanh trén cdng cu Ranorex Studio

Thay doi gid tri bién dé kiém thir véi cac dit lieu khac:

€ Add new action - ] Zk Turbo mode ||{g Screenshot
z Action Comment
@1 Mouse Click Left Svalue_2 Num6Button

Hinh. 3-12. Thay doi bién gié tri
Tai ddy c6 thé nhom céc hanh dong dé tai sir dung ciing nhu thay ddi cac

truong dir liéu liéu cho kiém thir tu dong vé sau.

E‘ ButtenADD.rxrec
E‘ Butten KO rerec

e E'.ﬂ: Calculater.rxtmg

i B Calculator.rxtst
E CalculatorRepository.rxrep
-EM Close.rrec

E‘ Giatri.rerec

E‘ Giatri2.rmrec

E‘ Cpen.rrec

[ % Program.cs

-EM Rec ordingl.rrec

Hinh. 3-13.Nhom cac hoat dong ghi

Két ndi co so dir lidu (file excel, sql,v.v.) thay doi cac gia tri bién kiémthir.
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Manage data sources X
New |+ |@ Delete = Clone
Data source name ~ Connector type
NewConnector ExcelDataConnector

Data source config

Nsme:  [NewConnectorl |

File name: | CAAUsers\Admin\Documents\dsta.xds ]

[ Copy file to project

Work sheet: | Sheet! "

Range:  [Auto-range ~

Auto-load data when test suite opens

Mask: (No columns available)

Hinh. 3-14. Két néi dit ligu kiém thur
Géan gi4 tri can thay d6i voi dit liéu dau vao.

General Datasource Databinding Condition

Variable binding

Data column Module variable

a Giatri.value_1 ~

b Giatrid.value 2 w
Auto-bind Clear bindings

Parameters nfo

Hinh. 3-2.Gan gia tri thay doi

Thuc hién chay dé kiém tra véi céc gid tri khac trong dir liéu dau vao:
. Maintenance mode

¥ O Y [ Data source...

Item Data binding / iterations

E Calculator - Test suite

= Bl TestCase MewConnectorl Rows: 7

----- EM Giatri Bound variable: 1/ Unbound variable: 1
----- [EM ButtcnADD

----- BEM Giatn2 Bound variable: 1

----- EM ButtcnkKQ

Hinh. 3-15. Thuc hién ca kiém thir
Két qua sau khi chay ca kiém thr:
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Calculator
Computer/Endpoint Execution time Test case result summary
DESKTOP-M75UEQH 2/4/20181:23:34 PM
Operating system Screen dimensions
Windows 10 64bit 1366x768
05 Language Duration !
[ | |
enUS 031 Tx Failed
Total errors Total warnings W oxBlocked ‘
1 1

Expand test containers  Expand details  Collapse all

Hinh. 3-16.B4o cdo két qua ca kiém thu

B4o céo chi tiét:

v [ TestCase O @ Fow=7 —
| ¥ 5] TestCase ) @ DataRow: 1 ]
+ Test data
+ [EM Opsn
» @M Cierid @

Fiter Minfo Mwam  MEmor
Time Level Category Message

Current vanable values:

00:08177 Info  Data - P
Svalue_1 =

The following module variables are not bound to a data column:
value_2

00:08231 '‘Wam Data

Mousz Left Click item 'Caloulator NumiButton' at position from varizble $valua_1.

00:08305 In

=

o Mouse

Invalid location string format: "1°.
ShowHide Stacktrace

I F 5] TestCase Data Rowe 2

I b 7 TestCase Data Rowe: 3

Hinh. 3-17. Béo céo két qua ca kiém tht chi tiét
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Cac ban béo céo cua ting ca kiém thu khac:

=5 Keports

----- C.lcuator 20180402_132334.mig
----- & Calculator_20180402_132250.rlog
----- = Calculator_201580402_132106.rxlcg
----- & Calculator_20180402_131930.rxlog
----- & Recording120180402_125701.rxlog
----- & Recording120180402_125313.rdlog
----- # Recording120180402_125108.rdlog
----- & Calculator_20180402_12495%9 rxlog

----- & Calculator_20180402_124216.rxlog
|-

Hinh. 3-18. Tap bao cdo tiing ca kiém thir
Ma ngudn khéi dong chuong trinh cho viéc kiém tha duoc ty dong sinh

ra sau cac hoat dong.

* Created by Ranorex
* User: Admin
* Date: 3/27/2018
*Time: 3:22 PM
* To change this template use Tools > Options > Coding > Edit standard headers.
using System;
using System.Threading;
using System.Drawing;
using System.Collections.Generic;
using System.Text.RegularExpressions;
using WinForms = System.Windows.Forms;
using Ranorex;
using Ranorex.Core;
using Ranorex.Core.Reporting;

using Ranorex.Core.Testing;
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M4 nguén chinh cua ca kiém thir:

namespace Calculator

{

class Program

[STAThread]
public static int Main(string[] args)
{ /' Uncomment the following 2 lines if you want to automate Windows apps
/I by starting the test executable directly
/1if (Util.IsRestartRequiredForWinAppAccess)
/I return Util.RestartWithUiAccess();
Keyboard.AbortKey = System.Windows.Forms.Keys.Pause;
int error = 0;
try
{

error = TestSuiteRunner.Run(typeof(Program), Environment.CommandLine);
catch (Exception e)

Report.Error("Unexpected exception occurred: " + e.ToString());
error = -1;
}
return error;
}
Iy
b
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KET LUAN
Kiém thir phan mém luén 1a van dé hét sic quan trong dbi véi cac to
chirc phat trién phan mém. Trong d6, ki thuat xay dung ca kiém thir tur
biéu @b ludng dir liéu khong phai 1a méi nhung ludn 1a mot phan quan
trong caa kiém thir phan mém trong céc du an. Trong khudn kho cua khoa
luan do thoi gian va kinh nghiém con han ché nén c6 nhitng phan cua khéa

luan chua duoc dao sau nghién ctru.

Sau mot thoi gian thuc hién khoa luan dudi sy huéng dan cua thac si
Nguyén Trinh Pong, khda luan da thuc hién tot duoc cac muc tiéu dé ra

va dat duoc nhitng két qua sau:
Két qua dat dwoc:

= Trinh bay co ban va chinh x4c cic van dé vé phan mém, cong
nghé phan mém, 15i phan mém va cac van dé lién quan dén
kiém thir phan mém.

= Tim hiéu va nim dugc phuong phap xay dung ki thuat ca kiém
thtr tir biéu d6 ludng dit liéu.

= Gio6i thi€u cong cu Ranorex Studio, cac thao tdc co ban st
dung.

= Ap dung cac kién thtrc tim hiéu thuc hién kiém thtr chirc ning
vO1 cong cu Ranorex Studio.

= Khoa luan la mot tai li€u xuc tich téng hop duoc cac van dé
chinh cta phan mém va kiém thtr phan mém.

= Nang cao kha ning doc hiéu tai liéu Tiéng Anh.

= B0 sung va rén luyén thém k¥ ning str dung phan mém Word

va Powerpoint.

Han ché:
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Mic du di cb ging hét sirc trong thai gian thuc hién khoa luan
nhung véi kinh nghiém con han ché nén khda luan khéng tranh khoi

nhitng thiéu sot:

= Chi trinh bay dugc nhiing khai ni€ém co ban nhat, chua di sau
vao 1y thuyét phan mém va kiém thir phan mém.

» Chi tim hiéu dugc mot trong ba cong cu cua bd Ranorex
Studio. Con hai b cong cu 1a Web Testing va Mobile
Testing chi gidi thiéu so qua.

= Su 4p dung nhitng kién thtrc tim hiéu dugc méi chi ding lai
& mot chuong trinh nhé, ma van chua thtr 4p dung cho céc

bai toan hay ung dung 16n.

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 80



D6 an tot nghiép Xay dung ca kiém thi tir biéu d6 ludng di liéu

TAI LIEU THAM KHAO
[1]. Gido trinh kiém thir phan mém — Pham Ngoc Hung, Truong Anh
Hoang va Bang Van Hung (Thang 1 ndm 2014) .
[2]. K§ nghé phan mém — Nguyén Vin Vi va Nguyén Viét Ha.
[3]. Bach khoa toan thu m& Wikipedia.
[4]. IEEE Standard Glossary of Software Engineering Terminology.
[5]. The Art of Software Testing.

[6]. Websites: www.testing.vn, www.testingvn.com, https://viblo.asia/.

[7]. Website: www.ranorex.com.

Nguyén Manh Tién — Lép: CT1801 — Nganh Céng nghé thong tin 81


http://www.testing.vn/
http://www.testingvn.com/
https://viblo.asia/
http://www.ranorex.com/

