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. MO DAU

1. Tinh cép thiét cha dé tai.

Cong nghé thong tin ngdy nay dang phat trién nhanh chong, kéo theo dé 1a hé
théng mang va phan mém ciing ting 1én vé s6 luong, quy mé. Nhung ciing tir d6 ma
d3 nay sinh ra nhiéu van dé vé 18i, hong hoc khong dang c6 gay anh huang 16n dén
kinh té, x& hoi, uy tin... Nhitng 16i nay khong don thuan 1a khach quan ma do ty ban
than phan mém 156i ma do khéng duoc kiém thir chat chg, ki ludng trude khi dua cho
ngudi ding, ngodi yéu té trén thi co thé do c6 hacker cb tinh mubn xam nhap hé théng
phan mém dé iy thong tin khach hang, nhu tai khoan ngan hang, ho tén, dién thoai,
email... hodc do virus Xdm nhap phé hoai. Tir ddy thi ta thdy mac dd phan mém phét
trién ngay cang cao, cang phic tap nhung van dé chat luong van 1a mot van dé can
xem xét can than. Vi vay, kiém tha phan mém 12 mot céng cudc kiém tra dé cung cap
cho khéch hang san pham hoic dich vu dugc kiém thr.

Da6i véi phan mém can phai thuc hién kiém thir k§ ludng nham ngin chin cac 15i
hay hong hdc con tiém an bén trong phan mém ma ta chua kip nhan ra. Tuy nhién vi
phan mém cang ngay cang I6n, véi hang nghin mé - dun, c6 thé do ca mot cong ty
I6n, hang nghin ngudi phat trién vi thé dé c6 thé kiém thir dwoc mot phan mém véi
quy mo Ién nhu vay néu chiing ta 1am thi cong sé tén rat nhiéu cong stc va thoi gian
ma chat lugng phan mém chua cao. Vi vay can ¢ cac hé thdng kiém tha phan mém
mot cach tu dong cho phép ta thuc hién dugc cac céng viéc mot cdch nhanh chong
va d6 an toan, chinh xac cao nhat c6 thé giam thoi gian, con ngudi va chat lugng phan
mém duoc nang cao. Theo nhiéu tinh toan thi cong viéc kiém thir dong vai tro hét st
quan trong trong quy trinh phat trién phan mém, n6 déng gop toi 40% tong toan bo
chi phi cho viéc san xuat phan mém.

Trung tdm Théng tin Tin dung Qudc gia Viét Nam tryc thuoc Ngan hang Nha
nudc Viét Nam, thuc hién chirc nang, nhiém vy dang ky tin dung; phan tich xép hang
tin dung, thu thap, xir 1y, luu trit thdng tin tin dung; phong tranh va han ché céc rai ro

tin dyng; cham diém, xép hang tin dung phap nhan va thé nhan trén dat nudc Viét



Nam, phuc vu yéu cau quan Iy nha nudc cua Ngan hang Nha nuée Viét Nam; cung
cap san pham dich vu thong tin tin dung theo quy dinh ciia Nha nudc va phap luat.

Kho dit liéu Théng tin tin dung Quéc gia Viét Nam do Trung tdm Théng tin tin
dung Qudc gia Viét Nam quan 1y luu giir théng tin cia hon 40 triéu khach hang vay,
vé6i su tham gia béo cdo thong tin cua 100% céc t6 chie tin dung, hoat dong tai Viét
Nam, hon 1100 qu§ tin dung nhan dan, cac cong ty ban I¢ ciing nhu céc t6 chirc khéc
trong va ngoai hé théng Ngan hang. Véi sé luong dit liéu 1on, sé lwgng khach hang
I6m, nén doi hoi phai c6 mot hé thong quan ly 16n, phan mém duoc tao ra phai hoat
dong chinh xéc, kip thoi, nén viéc tao ra mot phan mém dé quan Iy trong Trung tam
Théng tin tin dung Qudc gia Viét Nam ludn doi hoi cao, viéc kiém thir dau ra cua
phan mém phai dugc thuc hién chit ch&, chinh xac, kip tho.

Vi nhitng 1y do trén nén em da lya chon dé tai “Nghién ctru phuong phéap kiém
thir ty dong trong kiém thr phan mém cua Trung tm Thong tin Tin dung Quéc gia
Viét Nam” nham nghién ctu c4c van dé vé kiém thir ty dong va &p dung kiém thir tu

dong trong cac du an cong nghé thong tin.

2. Tong quan nghién ctru.

Kiém thir chuong trinh, phan mém duoc thuc hién bai nhidu ngudi kiéu thir. Nam
1980 kiém thir vién di duoc st dung trong cac du 4n phan mém, nhung sau d6 méi
duogc coi 1a mot nghé. Lién quan dén giai doan va muc dich khac nhau trong kiém thu
phan mém, (ng dung thi nhitng vai tro khac nhau da dugc thiét 1ap cho cac nha quan
Iy, nhém truang Kiém thir, ngudi phan tich kiém thir, nguoi thiét ké kiém thir, ngudi
kiém thir, nguoi phét trién tu dong hoa va quan tri vién kiém thi.

Kién thir (testing) va viéc g& 18i (sira 16i debugging) lan dau tién duoc Glenford
J. Myers dua ra vao ndm 1979. Nam 1988, Dave Gelperin va William C. Hetzel da
phan loai cac giai doan va muc tiéu trong kiém thir phan mém theo trinh tu sau:

Trudc 1956: Giai doan hudng vé viéc kiém soét 15i.

1957-1978: Giai doan hudng vé chirng minh 13i.

1979-1982: Giai doan hudng vé tinh phé huy cua I5i.

1983-1987: Giai doan huéng vé danh gia 15i.



1988-2000: Giai doan hudng vé viéc phong ngura 15i.

Kiém thar phan mém 1a viéc kiém tra nham cung cap cho cac bén lién quan
thong tin vé san pham phan mém, chit lugng cua san pham, tng dung sau khi kiém
ther. Kiém thir cung cap cho doanh nghiép mot cach nhin doc 1ap vé phan mém dé tur
d6 cho phép danh gia va hiéu dugc nhiing rui ro trong quéa trinh trién khai phan mém.

Trong cac k§ thuat kiém thir ngoai gidi han viéc thuc hién mot chuong trinh,
g dung véi muc dich tim 16i phan mém ma con 14 mét qué trinh phé duyét va xac
minh chuong trinh, &ng dung, san pham dé: dap tmg duoc yéu cau cua khach hang
khi thiét ké va phat trién phan mém, dap tng duoc moi nhu cau cua cac bén lién quan.

TUy ting phuong phap, viéc kiém thir c6 thé dugc thuc hién bat ca luc nao
trong qué trinh xay dung va phat trién phan mém. Viéc kiém thir duoc thuc hién sau
khi cac yéu cau dugc xac dinh va viéc lap trinh dugc hoan tat nhung trong Agile (1a
tap hop cac phuong phap phat trién phan mém linh hoat dya trén viéc lap di lap lai
va gia tang gia tri) thi viéc kiém thir dugc thuc hién lién tuc trong quéa trinh xay dung
va phat trién phan mém.

Trong kiém thtr phan mém, kiém thir ty dong (test automation) 1a viéc sir dung
cong cu (tool) dé thuc hién cac kiém tra va so két qua thuc té voi két qua du doan.
Kiém thtr ty dong 1a c6 thé tu dong hda mot s6 nhiém vu kiém thir lap di 13p lai nhung
can thiét trong mot qua trinh thir nghiém, hay 1a cac kiém thir bo sung nhung s& kho
thuc hién tha cong. Kiém th ty dong rat quan trong kiém tht lién tuc.

Nhiém vu caa kiém thir phan mém, tng dung nhu kiém thir hdi quy, c6 thé tén
thoi gian va cong sirc dé thuc hién. Ngoai ra, phuong phap kiém thu thu cong khong
phai ltc nao ciing c6 hiéu qua trong viéc tim ra 16i. Kiém thir tu dong thuc hién cac
loai kiém thir mot cach nhanh chdng, hiéu qua. Khi kiém thir ty dong duoc phat trién,
ching c6 thé chay nhanh, hiéu qua va lién tuc.

Tu dong hoa trong kiém thir lam tang hiéu qua phan mém téng thé va dam bao
chat lwong phan mém. C6 nhitng cong cu hd tro ¢o thé thuc thi hiéu qua cac truong

hop thtr nghiém tu dong va so sanh cac két qua thuc té va két qua du kién. Theo



phuong phap nay, kiém thir tw dong c6 thé dam bao su thanh thao phan mém ma
khdng can can thiép thuc hién lap lai mot cach tha cong.

Mot trong nhitng dic quyén 16n nhat trong kinh doanh phan mém ma kiém thur
tu dong mang lai 12 cd thé duoc thyc hién bam sat thoi gian d6 chinh xac tbi da.
Nhitng loi ich ma kiém ther tu dong c6 thé mang lai: Phan hdi nhanh hon, két qua
chinh xac, giam chi phi trong kinh doanh, kiém tra cai thién hiéu qua, mic do kiém
tra tong thé cao, c6 kha nang str dung lai cac thir nghiém tu dong, triét dé trong kiém

thtr, bao mat thong tin.

3. Muc tiéu nghién ctru.

Dé tai luan van nghién ctu va tim hiéu vé co sa ly thuyét vé kiém thir va trién
khai kiém thir phan mém ty dong dé giam ngudn nhan lyc kiém thir va dam bao chat
lwong phan mém so véi cong viéc kiém thir tha cong.

Muc tiéu chinh ciia dé tai 12 nghién ctru cac giai doan can ap dung cong cu kiém

ther tw dong vao cac phan mém, dam bao phan mém han ché 16i ¢&én muc toi thiéu.

4. P6i twong va pham vi nghién ciru.
Luan véan bao g@)mq d6i twong va pham vi nghién ctru nhu sau:
- Tim hiéu vé kiém thur.
- MBS hinh kiém thtr tu dong.
- Thuc hién kiém thtr ty dong truc tiép cho phan mém cua Trung tim Thong tin

Tin dung Quéc gia Viét Nam.

5. Phwong phap nghién ciru.

Phuong phap 1y thuyét: Khao sét, phan tich céc tai liéu khoa hoc lién quan vé cac
md hinh kiém thir, kiém thu ty dong.

Phuong phap thy nghiém: Xay dung hé thong kiém thir ty dong, sir dung cong nghé
dé thir nghiém va danh gia hiéu qua cua hé thong kiém thir ty dong dbi véi chuong
trinh da Iya chon.

11.NOI DUNG



Tir nhitng muc tiéu nghién ciu, phan mé dau da noi vé tinh cap thiét, muc dich
nghién ctru, d6i twong nghién ciu, pham vi nghién ciru, phuong phéap nghién ctu va
nhitng dong gép cua luan vin, ngoai nhitng phan trén thi luan vin bao gdm cac

chuong sau.



CHUONG I: TONG QUAN VE KIEM THU PHAN MEM
Chuong nay chu yéu tim hiéu vé kiém thir phan mém va thyc té cua kiém thu 13

nhu thé nao.
1.1. Tong quan vé kiém thir phin mém.

1.1.1. Pinh nghia kiém thir

Kiém thtr phan mém c6 rat nhiéu dinh nghia khac nhau dugc dé xuat bai nhiéu
c4c nhan, to chirc khac nhau

Kiém thir phan mém 14 hoat dong khao sét thyc té san pham phan mém trong dung
moi trudng dy dinh s& dugc trién khai nham cung cap cho ngudi ¢6 loi ich lién quan
nhitng thdng tin vé chat luong cia san pham hay dich vu phan mém ay. Muc dich cua
kiém thtr phan mém la tim ra cac 186i phan mém nham dam bao hiéu qua hoat dong
t6i wu ctia phan mém trong nhiéu nganh khac nhau. (Theo Wikipedia).

Kiém thir phan mém 12 qua trinh khao sat mot hé thong hay thanh phan dudi nhitng
diéu kién xac dinh, quan sét va ghi lai cac két qua, va danh gia mot khia canh nao dé
cua hé thong hay thanh phan d6. (Theo Bang chi giai thuat ngir chuan IEEE cua
Thuat ngir phan mém- IEEE Standard Glossary of Software Engineering

Terminology).

1.1.2. Vai tro ciia kiém thit.
1.1.2.1. Vai tro cua kiém thir phan mém nhu sau:

Kiém thtr phan mém 14 hoat dong khong thé thiéu vi khong ¢ bat cir mot san
pham phan mém nao duoc tao ra mot cach hoan hao, khéng c6 16i. Mot sé 161 s&
khong gay anh huang nhiéu dén san pham tuy nhién c6 mot sb 13i rat Ion can phai
dugc stra chira kip thoi.

Kiém thtr phan mém c6 nhiém vu chi ra cac 16i va nhitng sai s6t hinh thanh
trong céac giai doan phat trién san pham phan mém.

Kiém thtr can thiét vi nd dam bao do tin cay cho khach hang va sy hai long

cua ho vé& phan mém.



Kiém thir quan trong trong viéc dam bao chat lugng cua san pham. San pham
chat lugng dugc giao cho khach hang gidp ho st dung hiéu qua hon.

Kiém thir phan mém 1a cong viéc can thiét dé cung cip cac phan mém chat
luong cho khéach hang hoic tng dung phan mém doi hoi chi phi bao tri thap hon va
do d6 dan dén két qua chinh xéc, nhit quan va dang tin ciy hon.

Thir nghiém 1a can thiét cho hiéu suat hiéu qua cua tng dung phian mém hoic
san pham.

Piéu quan trong cta kiém thtr 1a dam bao @ang dung khong dan dén bat ky 15i
nAo Vi N6 c6 thé rat ton kém trong twong lai hodc trong cac giai doan sau cua qua trinh
phat trién phan mém.

Kiém thu 1a khau quan trong dé dam bao hoat dong kinh doanh phan mém.

Pam bao uy tin cua chi s¢ hitu san pham doi véi khach hang.

1.1.2.2. Vai trd va trach nhiém ctia mot nguoi kiém thir (Tester):

Trong giai doan 1ap ké hoach va chuan bj thir nghiém, nguoi kiém thir nén xem
xét va dong gop vao cac ké hoach thir nghiém, ciing nhu phan tich, xem xét va danh
gia c4c yéu cau va théng sé ky thuat thiét ké. Nguoi kiém thi c6 thé tham gia hoic 1a
nhitng ngudi chinh xac dinh cac diéu kién thir nghiém va tao ra céc thiét ké thur
nghiém, cac trudng hop kiém tra, cac dic ta thu tuc kiém tra va dir liéu tha nghiém,
va c6 thé ty dong hoa.

Nguoi kiém thir thuong thiét lap cac moi truong thir nghiém hoic hd tro quan
tri hé thong va nhan vién quan ly mang.

Khi thuc hién thir nghiém bat dau, s6 luong ngudi thr nghiém thuong ting
Ién, bat dau véi cong viéc can thiét dé thuc hién cac budc thir nghiém trong moi
treong thir nghiém.

Nhitng kiém thir vién thuc hién va ding nhap cac bai kiém tra, danh gia két
qua va cac van dé tai liéu duoc tim thay.

Kiém thtr vién thuong theo ddi thir nghiém va mai trudng tha nghiém, st dung

cac cong cu cho tac vu nay va thu thap sé liéu hiéu suat.



Trong sudt vong doi kiém thir, Kiém thtr vién xem xét cong viéc, hd trg 1an

nhau, bao gém céc thdng sb kiém tra, bao céo 15i va cac két qua kiém tra.

1.1.3. Cdc muc dich ciia kiém thir phin mém

Muc tiéu chinh cua Kiém thir phan mém nhu sau:

Muc dich tryc triép:
Xac dinh va tim kiém dugc nhiéu I15i nhét c6 thé trong phan mém duoc kiém thu.
Sau khi stra 18i da duoc phat hién can phai xac dinh va kiém tra loai, gitip cho phan
mém duoc kiém thir dat dén muc d6 chap nhan duoc vé chat lwong phan mém.

Muc dich gian tiép:
Bién kich mot ban ghi vé 16i phan mém dé sir dung trong cdng tac phong chdng 16i

(bang cac hanh dong khic phuc va ngin ngira).

1.1.4. Cdc giai doan kiém thir phian mém.
Céc giai doan trong kiém thir phan mém bao gém 4 giai doan sau:

Cac Unit va
component
don gian
Intergration Test Cac nhdm Unit
Toan bé hé
System Test théng
Toan bd hé théng
Acceptance Test nhin tlr phia

khach hang

Hinh 1.1 Cac giai doan kiém thir
Viéc hiéu duoc cac giai doan kiém thir gitip cac ban khi thyc hién cong viéc
lien quan s& hiéu 1d dé dua ra duoc cac cach thire kiém thir, phét hién 15i.

a. Kiém thir mirc don vi (Unit Test)



Kiém thir don vi 1a kiém thtr trén timg don vi nhé nhét cua phan mém ma
ching ta c6 thé thuc hién kiém thir. D6 co thé 1a mot ham (function), mot tha tuc
(stored procedure).

Giai doan nay néu phat hién ra c6 151, viéc xac dinh nguyén nhan va khic phuc
tuong dbi dé chi khoanh viing mot don thé don vi dang kiém tra. Nguyén ly duc két
tir thuc tién: thoi gian tiéu ton cho kiém thir don vi tiét kiém hon rat nhiéu ¢ cac muc
Kiém tra sau d6. Bén canh d6 chi phi cho kiém thir va sta 16i ciing 1a thdp nhat. Viéc
thuc hién kiém thir don vi thuong 1 1ap trinh vién. Céc kich ban kiém thir (testcase)
& giai doan nay giir lai dé tai sir dung cho céc du an khac.

b. Kiém thir tich hop (Integration Test)

Kiém thir don vi 1a kiém thi riéng 1 thi kiém thu tich hop lai 12 két hop lai
véi nhau va kiém tra su giao tiép giira ching. Kiém thir tich hop s& két hop céc thanh
phan caa mot ang dung va Kiém tra nhu mot tng dung di hoan thanh.

Muc tiéu chinh cua kiém thu tich hop:

e Tim ra 15i giao tiép xay ra giira cac don vi véi nhau

Tich hop cac don vi (unit) don 1é thanh cac hé théng nho (subsystem) va hoan
chinh hé théng (system) dé chuan bi cho kiém tra & muac hé théng (System Test).

e Tich hop dan tig don vi (unit).

Mot don vi sau khi dugc tich hop vao mot nhom cac don vi khac da tich hop trude
d6 thi Itic nay chi can kiém tra giao tiép ciia don vi méi thém vao véi nhom cac don
vi di dugc tich hop trude do. Viéc nay 1am cho sb luong truong hop kiém thir s& giam
di rat nhiéu, sai sot s& giam di dang ké.

Nguoi thuc hién kiém thir (test) tich hop thuong 1a Iap trinh vién.

c. Kiém thir hé thong (System test)

Muc dich cua kiém thir hé thong 1a kiém tra vé thiét ké va toan bo hé théng
(sau khi tich hop) c6 thoa man yéu cau dit ra hay khéng?

Truéc khi kiém thir hé théng thi phai thuc hién kiém tha don vi va kiém thir
tich hop dé bao dam sy tuong tac giita chlng hoat dong chinh xac.

Dic diém kiém thir hé thng: Ton rat nhidu cong stic va mat nhiéu thoi gian.
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Bai vi trong tdm cua kiém thir hé thdng 1a danh gia vé& hoat dong, thao tac, su tin
cay va nhitng yéu cau khac lién quan dén chat lugng cua toan hé thong.
Piém khéc biét gitra kidm thir hé théng va kidm thir tich hop.

e Kiém thir hé thong (System Test): Chii trong dén cac hanh vi va 13i trén

toan bo hé thong.

e Kiém thir tich hop (Integration Test): Chu trong su giao tiép giita cac don

thé (Unit) khi ching 1am viéc cung véi nhau.
Nguoi thuc hién kiém thir hé théng thuong 14 nguoi kiém the. Mot hoic nhom
kiém thtr hoan toan doc 1ap so vai nhém phat trién du an.
d. Kiém thir chap nhan san pham (Acceptance Test) hay con goi la kiém thir
nghiém thu.

Kiém thtr nghiém thu hét sic quan trong. Giai doan nay thuong duoc khéch
hang thuc hién (hoic ty quyén cho nhom thi ba thuc hién) dé kiém tra xem san pham
c6 dap tng dugc yéu cau dat ra ciia minh trude d6 hay khong. Trong moi truong hop,
cac phép kiém thtr trong kiém thir nghiém thu va kiém thir hé théng gan nhu giéng
nhau, nhung cach thirc va ban chat lai khac nhau.

Thuc té cho thiy, Khach hang phai 13 nguoi tham gia vao qué trinh phat trién
phan mém, néu khach hang khong quan tam va khéng tham gia thi két qua cua kiém
thir nghiém thu s& bi sai léch, cho di phan mém di trai qua tat ca cac budc kiém tra
trude do.

1.2. Vaitro cua kiém thir trong du 4n ciia Trung tim Thong tin Tin
dung Quoc gia Viét Nam.

1.2.1. Khai qudt vé Trung tém Théng tin Tin dung Quéc gia Viét Nam

1.2.1.1. Qué trinh hinh thanh va phat trién.

Trung tdm Thang tin Tin dung Quéc gia Viét Nam (CIC) 1a don vi su nghiép
cong lap truc thudc Ngan hang Nha nuéc Viét Nam. Tién than caa CIC 1a mot phong

nhoé truc thudc Vu tin dung, CIC hién tai di tré thanh mot t chuc tin dung hang dau
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khu vure véi hé théng co so dit liéu ddy dua, hé thong cong nghé hién dai, chuén nghiép,

hoat d6ng dua trén nguyén tic chia sé thdng tin.
Cac mdc thoi gian quan trong trong lich st phét trién caa CIC [2]:

- 9/1992: Phong Thong tin phong ngtra rai ro- tién than caa Trung tam théng
tin tin dung CIC dugc thanh 1ap truc thuéc Vu Tin dung — NHNN.

- 4/1995: Phong Thdng tin phong ngira rui ro dugc doi tén va tach thanh Trung
tam thong tin tin dung truc thuéc Vu Tin dung — NHNN.

- 02/1999: CIC trg thanh mot don vi su nghiép thuoc NHNN theo Quyét dinh
s6 68/1999/QD-NHNN9 ngay 27/2/1999 cia Théng déc NHNN, té chuc lai CIC
thuoc Vu Tin dung.

- 9/2007: Ky niém 15 nam hoat dong tin dung va dugc Thu tuwdng Chinh pha
trao tang Bang khen.

- 12/2008: CIC dugc thanh lap lai theo Quyét dinh s6 3289/QB-NHNN ngay
31/12/2008 cua Théng dbc NHNN tré thanh mot t6 chirc su nghiép cong lap thuoc
NHNN.

- 2012: Ky niém 20 nam hoat dong théng tin tin dung.
- 3/2014: P6i tén thanh Trung tam thong tin tin dung Qudc gia Viét Nam theo
Quyét dinh sb 342/QD — NHNN ngay 26/2/2014 cua thong déc NHNN.

- 2019: Ky niém 20 nam thanh 1ap Trung tam thong tin tin dung Qudc gia Viét

Nam va dén nhan Huén chuong lao dong hang Nhét cua Chu tich nuéc

1.2.2. Chikc niing va nhiém vu ciia Trung tam théng tin tin dung Quéc gia
Viét Nam

a. Chirc ning cia Trung tam thong tin tin dung Quac gia Viét Nam
Trung tam Thong tin Tin dung Qudc gia Viét Nam (CIC) la don vi dy toan
doc lap, thuc hién ché do tu chu, ty chiu trach nhiém vé tai chinh, ty dam bao toan bo

chi phi hoat dong thuong xuyén theo quy dinh ciia Nha nudc va cua phap luat. Chuc
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ning cua CIC Ia thuc hién dang ky tin dung qudc gia; thu nhan, xt 1y, luu trit, phan
tich, du bao thong tin tin dung; phong ngira va han ché rui ro tin dung; chim diém,
xép hang tin dung phap nhan va thé nhan trén Ianh thé Viét Nam phuc vu cho yéu
cau quan ly nha nuéc cua Ngan hang Nha nuéc, cung tng san pham dich vu thong

tin tin dung theo quy dinh ciia Ngan hang Nha nudéc va cua phap luat.

Trung tdm théng tin tin dung Quéc gia Viét Nam dam bao cung cap théng tin
mét cach doc 1ap, khach quan, cdng bang, minh bach, dang han va dung d6i tuong.
Cung cap hé thong san pham, dich vu da dang, phong pht cho Ngan hang Nha nudc,

t6 chuc tin dung va thé nhan khac va 1a ddu méi thdng tin tin dung qudc gia.
b. Nhiém vu ciia Trung Tam Théng Tin Tin Dung Quéc gia Viét Nam
Nhitng nhiém vu va quyén han cua CIC:

- Xay dung, trinh Thdng doc ky ban hanh cac vin ban vé hoat dong thong tin

tin dung; té chic trién khai thuc hién sau khi dugc Thong doc ky ban hanh.

- Xay dung, trinh Théng dbc phé duyét cac dé an, du an, ké hoach, chuong
trinh vé phat trién Trung tam Thong tin tin; to chac trién khai va thuc hién sau khi
dugc Thong dbc phé duyét.

- Lap va trinh Thong doc phé duyét danh muc, tiéu chuan vé thong tin tin dung;
t6 chic thu thap, xir Iy, luu trit, quan Iy kho dir liéu qubc gia vé thong tin tin dung.

- T6 chirc, thu thap, mua thong tin tin dung tir cic nguon trong va ngoai nudc;
cung cap day du, kip thoi, cac san pham thong tin tin dung cho Ngan hang nha nudc,
c4c t6 chire tin dung va cac t6 chie khac theo quy dinh nha nudc va phap luat

- Thuc hién phan tich, xép hang va cham diém tin dung ddi véi céc to chic, ca
nhan ¢6 quan hé vay von cua cac to chuc tin dung

- Thuc hién dich vu théng tin tin dung, canh bao sém rai ro tin dung theo quy

dinh cua phap luat
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- Pugc lién doanh, lién két véi cac td chirc thé nhan hoic thué chuyén gia trong
va ngoai nudc dé thyc hién nhiém vy dugc giao theo quy dinh cua Théng déc va phap

luat

- T6 chtic cac hoat dong nghién cau, hoi thao, trao doi kinh nghiém vé linh
vuc thong tin tin dung, phdi hop véi Truong bdi dudng can bo ngan hang va cac to
chuc lién quan to chire dao tao, bdi dudng vé chuy&n mén, nghiép vu cho doi ngii can
bo, vién chuc, 1am cdng tac théng tin tin dung cta Trung tdm théng tin tin dung va

cua nganh Ngén hang

- Quan ly bién ché va sir dung can b, vién chic

- Thuc hién ché d6 bao cao dinh ky, dot xuat theo quy dinh cia Ngan hang nha
nudc va phap luat

- Phéi hop két hop véi cac don vi chirc nang thuc hién hop tac quoc té, tiép
nhan va quan ly cac du an tro gitp ky thuat cua céc to chirc québc té

- Quan ly va chi tiéu tai chinh, tai san cua CIC theo dung quy dinh cua phap

luat

- Thyc hién nhiém vu khac do cip trén giao

1.2.3. B mdy qudn Iy ciia Trung tém théng tin tin dung Quéc gia Viét
Nam

a. So' 46 by may té chirc theo cap ciaa CIC
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b. Chirc ning va nhiém vu cia cac phong ban trong b may quan ly

Ban Téng giam ddc: La ban té chirc va thuc hién nhiém vu cua CIC, chiu tréch
nhiém truéc Thong doc va phap luat vé toan bo hoat dong cua CIC; quyét dinh

chuong trinh, ké hoach cua CIC, ky cac vin ban thudc tham quyén theo quy dinh.
Nhiém vu cta cac phong ban trong CIC:

- Vian phong: Nghién ctu, du thao va trinh giam doc cac van ban vé ché do,
cong tac hanh chinh, d6i noi, ddi ngoai cua CIC; xay dung ké hoach céng tac cua

Trung tam, ...

- Phong nghién ctu phat trién va marketing: Nghién ciu cac san pham méi,
chinh stra san pham hién tai cho phu hop véi diéu kién hién tai, Nghién cau va dua
ra cac van ban huéng dan cac té chirc tin dung trong viéc thuc hién cac van ban cua

Ngan hang Nha nuéc ban hanh, ...

- Phong Tai chinh — ké toan: Tham muu cho ban tong giam dbc xay dung cac

ché do quan Iy tai chinh: Xay dyng quy ché chi tiéu noi b phu hop veéi co ché, quy
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ché tai chinh cia Nha nuéc di véi don vi su nghiép c6 thu; Lap Ké hoach tai chinh,

mua sam - stra chira tai san ¢ dinh, thiét bi may méc phuc vu cdng viéc.

- Phong Thu thap va X Iy di liéu: Theo dai, don déc cac té chirc tin dung
thue hién bao cao day du, chinh xac, dang thoi han cac noi dung thong tin theo chi

tiéu, mau biéu thong tin quy dinh tai Quy ché hoat déng théng tin tin dung.

- Phong ding ky va cung cap tin Doanh nghiép: Nghién ctu, xay dung quy
trinh c4p tin doanh nghiép trong nudc va ngoai nudc. Thyc hién viéc phan tich, xép
loai tin dung caa doanh nghiép, 1ap bao cao cung cap cho NHNN, cho cac t6 chuc tin
dung va cac to chirc, thé nhan khac khi cé yéu cau. Binh ki theo quy hozc nam tong
hop két qua xép loai tin dung doanh nghiép dé phan tich, danh gia theo nganh, ving

kinh té; trén co s& d6 CIC dua ra du bao va canh bao rui ro tin dung.

- Phong céap dang ky va cung cap tin tin dung thé nhan Mién Nam: Nghién
ctru, xay dung quy trinh cap tin thé nhan khu vec Mién Nam; Cung cap san pham bao
c4o tin dung khach hang thé nhan khu vuc Mién Nam cho cac TCTD; Cung c4p san

pham khach hang vay cho khach hang thé nhan khu vuc mién nam;

- Phong cap ding ky va cung cap tin tin dung thé nhan Mién Bac: Nghién ctu,
xay dyung quy trinh cap tin thé nhan khu vuc Mién Bac. Cung cap san pham bao cao
tin dung khach hang thé nhan khu vuc Mién Bic cho cac TCTD.

- Phong Théng tin quan ly: Tham muu cho ban tong giam déc trong viéc xuat
ban, phat hanh cac 4n pham Théng tin Tin dung phu hop vai hoat dong cia CIC va
quy dinh cia Ngan hang Nha nuéc. Cung cip cac san pham canh bao tin dung cho
TCTD va NHNN. Bao cao phuc vu cho NHNN va cac don vi nha nuéc

- Phong phan tich va xép hang tin dung: Cung cp cac bao cao vé mirc han tin
dung cua cac doanh nghi¢p (dua trén bao cao tai chinh). Nghién cttu quy trinh mai
vé xép hang tin dung doanh nghiép

- Phong Cong nghé thong tin: Tham muu cho ban téng Giam déc va hoach

dinh chién lugc phat trién hé théng cong nghé thong tin trong cac hoat dong thong tin



16

tin dung phu hop véi su nghiép Nganh. Xay dung hé théng bao mat, dam bao an toan
an ninh mang va phan mém; quan ly van hanh mang va hé thong may chi dam bao
hoat dong 6n dinh, phuc vu nhu cau khai thac théng tin cua cac Vu, Cuc NHTW, cac
TCTD

- Phong cap tin HA tro khach hang: Nghién ctiu, xay dung quy trinh hd trg, tu
van cho cac TCTD. Giai dap thic méc, ddi chiéu sb liéu va bao cho cac phong lién

quan kiém tra ban tra 1oi tin cho TCTD

- Chi nhanh Tp. HCM: Pén déc cac TCTD thyc hién theo dang quy dinh vé
hoat dong thong tin tin dung khu vuc Mién Nam. Thuc hién thu thap va xur ly thong
tin v6i cac Quy khu vuc Mién Nam. Giai dap thac mac, d6i chiéu s6 liéu ban tra loi
tin khi TCTD phan hoi

- Phong Kiém soat va Quan tri co so dit liéu: Kiém tra tinh dung dan, chinh
Xac cua cac bao cao thong tin, dir liéu truoc khi cap nhat dir liéu vao kho cua CIC
theo quy dinh; Piéu chinh sai x6t dir liéu khi c6 cong van tir cac to chic tin dung.
1.3.  Quytrinh kiém thir, chit luong phdn mém va viéc dam bao chat lwgng phan mém

dau ra.

1.3.1. Pinh nghia quy trinh kiém thir phan mém

Quy trinh kiém thir phan mém 1a x4ac dinh cac giai doan trong kiém thtr phan
mém. Tuy nhién, khong c6 vong doi kiém thir phan mém (software testing life cycle
— STLC) tiéu chuan cb dinh nao trén thé giodi, nhung vé co ban quy trinh kiém thir

bao gom nhirng giai doan sau:

Reguirenment analsis H DaTest planning H Test cas development HhstenvronmentsetupH Testexecution H Testycleclosure ‘

Hinh 1.3 Quy trinh kiém thir phin mém
- Phan tich yéu cau (Requirenment analysis)
- Lap ké hoach kiém thir (Test planning)

- Thiét ké kich ban kiém thir (Test case development)
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- Thiét 1ap moi truong kiém thir (Test environment set up)

- Thuc hién kiém thir (Test execution)

- Béng chu trinh kiém thir (Test cycle closure)

Céc giai doan kiém thir phan mém duoc thyc hién mot cach tuan ty tirng budc.
MJdi giai doan kiém thtr s& c6 nhitng muc tiéu khac nhau, nhung muc tiéu cudi cung

van 1a dam bao san pham phan mém tét nhét.

1.3.2. Phan tich quy trinh kiém thir phdan mém

a. Phan tich yéu cau (Test cycle closure)

- Pau vao trong giai doan phan tich yéu cau:

Trong giai doan ndy bao géom céc tai lidu: mo ta yéu cau, thiét ké hé thong, yéu
cau cua khach hang va nhitng tiéu chi ma san pham chap nhan duoc, ban nguyén mau
(prototype) cua khach hang yéu cau (néu co) ...

- Hoat dong cua gia doan phan tich yéu cau:

Hoat dong phan tich yéu cau 1a do d6i dam bao chat luong (Quality Assurance -
QA) sé& thuc hién: doc hiéu, nghién ctru va phan tich cu thé cic yéu cau trong tai liéu
dac ta cua dy an hodc tai li¢u yéu cau cua khach hang. Tt hoat dong nay, Boi QA 1a
d6i phai nim dugc cac yéu cau ma du 4n dua ra bao gdm viée yéu cau kiém thir chire

nang va phi chirc nang.

Trong qué trinh phén tich va nghién ctru tai liéu, néu cé phat sinh méi hay dé xuat
giai quyét yéu cau, Doi QA s& phai dua ra cau hoi dbi v6i cac bén lién quan nhu nguoi
quan ly dy an (Project Manager - PM), d6i phan tich kinh doanh (Business Analysis
- BA), truong nhom (team leader) va khach hang dé tat ca nhimg bén lién quan hiéu
chinh x4c hon vé yéu cu ciia san pham. Nhitng cau hoi nay s& duoc luu trit vao file
cau hoi va tra 161 (Question and Answer - Q&A). Cac cau hoi thuong dugc dua ra
dué6i dang c6/khong (Yes/No) hodc dua ra cac Iya chon dé tiét kiém thoi gian tra 101,
Truong hop, ddi voi nhitng khach hang khong c6 chuyén mon vé cong nghé, khi trao
d6i voi khac hang thi khong thé trao ddi véi ngdn ngit chuyén nganh. Chinh QA s&
la nhitng ngudi hd tro va dua ra giai phap phu hop cho khach hang Iwa chon.
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- Dau ra cua giai doan phan tich yéu cau:

Pau ra cua giai doan phan tich yéu cau bao gom tai liéu chira cac cau hoi va cau
tra 161 lién quan dén chtrc ning va nghiép vu cua hé thng, tai liéu bao cao co tinh
kha thi, phan tich nhiing rai ro c6 thé xay ra trong viéc kiém tha phan mém.

b. Lap ké hoach kiém thir (Test planning)

- PAu vao cla giai doan lap ké hoach kiém thur:

Giai doan 1ap ké hoach kiém thur 12 céc tai liéu dac ta da duoc théng qua cac cau
hoi va tra 161 dugc dua ra trong giai doan phan tich yéu cu, tai liéu bao céo tinh kha
thi, phan tich rai ro cua viéc kiém thir phan mém.

- Hoat dong cua giai doan lap ké hoach kiém thu:

Dua vao céc tai liéu dugc cung cap va cap nhat mai nhat trong giai doan phan tich
yéu cau, quan ly kiém thir 1a ngudi 1ap ké hoach kiém thir cho ca doi QA.

- Lap ké hoach kiém dé xac dinh mot s6 yéu t6 quan trong sau:

Xac dinh pham vi cua dy an: Thoi gian thuc hién du an 1a bao lau? Thuc hién
nhitng cong viéc gi trong thoi gian xac dinh? Tu d6 dua ra lich trinh thyc hién cho

tung cong viéc nho cho phu hgp véi toan bd do1 du an.

- Phuong phap tiép can:

Phuong phap tiép can thi phai dwa vao nhiéu yéu to, vi du: Thoi gian phit hop cho
viéc kiém thir phan mém dai hay ngan, yéu cau chat luong tir phia khach hang Cao
hay thip Cong nghé, k¥ thuat st dung dé phat trién Gmg dung nay 13 gi? Méi hay cil.

Linh vuc cta hé thong, san pham dang duoc kiém thu 1a gi?...

Tir d6, Quan ly kiém thir (test manager) c6 thé dua ra nhirg phuong phap va ké
hoach phu hop nhat cho ca qua trinh thuc hién duy an, tiéu chi chap nhan cua san pham
va kip tién d6 vai cac moc thoi gian ban giao.

- Xac dinh cac nguon lyc:

e Con ngudi: S6 lwong ngudi tham gia du an, phan céng cong viée hop 1y.

e Thiét bi: s6 luong thiét bi, méi trudng dé thyc hién kiém thir: s6 lwong may

chu (server), phién ban (version), mdy tinh, mobile dé thyc hién.
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- Lap ké hoach thiét ké cong viéc kiém th.

Théng ké céc chic nang can kiém thir.

Xéc dinh nhimg diéu kién bat dau: xac dinh nhimg diéu kién tdi thiéu dé bt
dau hoat dong kiém thir cho ting chiic nang.

Xac dinh diéu kién két thac: khi ¢ nhitng diéu kién nao thi s& két thic viéc
kiém thtr.

Pau ra cua giai doan lap ké hoach kiém th:

Dau ra cua giai doan 1ap ké hoach kiém bao gom céc tai liéu ké hoach kiém
thir (test plan), woc tinh quy mé kiém thur (test estimation), lich kiém thir (test
schedule).

c. Thiét ké kich ban kiém thir (Test case development)

- Pau vao cua giai doan thiét ké kich ban kiém thir:

Giai doan thiét ké kich ban kiém thir 1 ké hoach kiém thu (test plan), quy mo
kiém thir (test estimation), lich kiém thir (test schedule), cé4c tai li¢u dic ta da duoc
cap nhat.

- Hoat dong cua giai doan thiét ké kich ban kiém thu:

Xem tai li€u: day la budc dau tién ma céc kiém thir can xem lai tat ca céc tai liéu
dé xac dinh cong viée can 1am, chuc nang nao can kiém thir, churc nang nao khong
can kiém thu lai. Tir d6, ¢6 thé tiét kiém thoi gian ma van dua ra duge mot kich ban
kiém thtr ddy du va hiéu qua.

Viét kich ban kiém thir (test case), ngudi kiém thir bat dau vao viée viét test case.
Kich ban kiém thtr can bao phu dugc tit ca cac trudng hop kiém thir c6 thé xay ra va
dap ung day du cac tiéu chi ciia san pham. Nguoi kiém thir cling can danh gia murc

d6 uu tién cho ting kich ban kiém thtr.

- Chuan bj dit liéu kiém thir:
Doi kiém thir cling can chudn bi trudce cac dir lidu kiém thir cho cac trudng hop

nhu kiém thtr dit liéu (test data), ban kiém thir chi tiét (test script).

Xem kich ban kiém thir (test case): Doi kiém thir va truong nhom kiém thir ciing
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can xem lai kich ban kiém thtr da dugc tao dé€ co6 thé bo sung, ho trg 1an nhau nham

tranh nhiing sai sot trong thiét ké kich ban kiém thir va rii ro phat sinh vé sau.

Dau ra cua giai doan thiét ké kich ban kiém thur:

Sau khi hoan thanh thiét ké kich ban kiém thi, doi kiém thir s& c6 cac tai liéu bao
gom: thiét ké kiém thir (test design), kich ban kiém thur (test case), kiém tha danh
muc (check list), kiém thu dir liéu (test data), kich ban kiém thtr tu dong (test
automation script).

d. Thiét 1ap maéi truong kiém thir (Test environment set up)

DPau vao cua giai doan thiét 1ap méi treong kiém thr:

Pau vao cua giai doan thiét 1ap moi truong kiém thir 1a ké hoach kiém thr, dix
ligu kiém thir.

Hoat dong cua giai doan thiét lap mai truong kiém thu:

Viéc cai dat moi truong kiém thir 13 rat quan trong trong phat trién phan mém.
Moi truong kiém thtr dya trén nhitng yéu cau ciia khach hang, hay dic thu cia san

pham: nhu server, client, network...

Nguoi kiém thir phén mém can chuan bi mét vai kich ban test dé kiém tra moi
truong cai dat.
Pau ra cua viéc thiét lap moi truong kiém tha:
Dau ra thiét 1ap moi truong kiém thir 1 moi truong di duge cai dit dung theo
dung yéu cau, san sang cho viéc kiém thr.
e. Thuc hién kiém thir (Test execution)
- Pau vao cua thyc hién kiém thr:
Tai liéu dau vao cua giai doan thuc hién kiém tht nay 1a test plan, test design,
test case, check list, test data, test automation script.
- Hoat dong cua giai doan thuc hién kiém thr:
Thyc hién theo kich ban kiém tht nhu thiét ké.
So sénh véi két qua sau khi bao céo cac 16 xay ra lén cong cu quan ly 13i, theo

ddi trang théi ca 16i dén khi duoc sira thanh cong.
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Thuce hién kiém tra lai dé kiém ching cac bug da duoc sira va kiém thir hoi
quy khi c6 sy thay doi lién quan.

Trong qué kiém thtr, ngudi kiém thtr ciing c6 thé hd trg, dé xuat cho doi dy
an nhing giai phap hop Iy va phéi hop thuc hién dé cong viéc dat hiéu qua cao.

- Phén tich va do tién do:

Nguoi kiém thtr cling can kiém soat chit ché tién do céng viéc bang cach so
sanh tién do thuc té véi ké hoach, néu tién do cham thi can phai diéu chinh sao cho
kip tién d6 du an, néu nhanh ciing can diéu chinh vi c6 thé viéc 1&n ké hoach chua sat
Vvé6i thuc té du an. Tir d6 o thé diéu chinh lai test plan dé phd hop voi tién do du an
dua ra.

Bi4o cao thuong xuyén cho ngudi quan ly du an va khach hang vé tinh hinh
thue hién du 4n: Cung cap thong tin trong qué trinh kiém thtr nhitng chirc ning nao
da lam duogc, nhitng chirc nang nao chua lam duoc (ly do), bao cao ty Ié phan tram
cong viéc hoan thanh va chua hoan thanh, bao cao cac truong hop phat sinh, dam bao
tién d6 cong viéc.

- Pauracua giai doan thyc hién kiém thir:

Dau ra cua giai doan nay 1a két qua kiém thir, danh séch céc 16i tim duoc.
f. Péng chu trinh kiém thir (Test cycle closure)

- Pau vao dong chu trinh kiém thir:

Pau vao cua giai doan nay 1a bao gém nhitng tai liéu lién quan da dugc tong
hop, ghi chép va hoan thién trong sudt quy trinh kiém thir: tai liéu phan tich dac ta
yéu cau, ké hoach kiém thtr, két qua kiém th, tai liéu QA...

- Hoat dong cua dong chu trinh kiém th:

La giai doan cudi cung trong mot quy trinh kiém thi phan mém.

O phén nay, d6i kiém tra chat luong phan mém thyc hién tong két, bao cao két qua
vé viéc thuc thi kich ban kiém ther, bao nhiéu 16i vao nhiéu case khdng 13i, bao nhiéu
case da duoc sira, mirc d6 nghiém trong cua 15i, 16i con & chirc ning nao, ngudi 1ap

trinh nao 1am nhiéu 14i.
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Dénh gia cac tiéu chi hoan thanh nhu pham vi kiém tra, chét luong, thoi gian,
chi phi, muc tiéu kinh doanh.

- Dau ra ciia dong chu trinh kiém thu:

Dau ra cua giai doan ndy bao gom céc tai liéu: bao cao kiém thtr, két qua kiém
thir.

1.4.  Vai tro cia kiém thir d6i véi Trung tdm Théong tin Tin dung Quéc
gia Viét Nam.

S6 hoa trong nganh ngan hang néi chung va Trung tam Thang tin Tin dung
Qudc gia Viét Nam néi riéng 1a xu hudng tat yéu dé ton tai va phat trién trong thoi
dai mai trude su tac dong cua cudc cach mang céng nghiép (CMCN) 4.0 va su lon
manh ctia cong nghé tai chinh (Fintech).

Bén canh nhirng co hoi tir rng dung cdng nghé 4.0 (nhu giam chi phi, gia ting
loi nhuén, dua lai nhiéu tién ich cho khach hang), nhitng tac dong cua cudc cach mang
cdng nghiép 4.0 t6i nganh Ngan hang khién rai ro an ninh mang nhu lra dao,
hacker. .. trong linh virc ndy ngay cang tré nén [6n hon va thuong truc hon, do sy két
ndi ma, lién tuc, da chiéu, phtc tap. Nhiing lo ngai vé van dé bao mat trong cac giao
dich thanh toan ngay cang tang. Thiét hai lién quan dén linh vuc nay ting theo cap sd
nhan. Nhan dién nhiing rai ro cong nghé trong hoat dong ngan hang sb dé cé nhiing
giai phap ngan ngira, han ché 1a can thiét va dang duoc nganh Ngan hang va CIC dic
biét quan tam.

Vi CIC

Trong 9 thang dau nam 2020, Trung tim Théng tin tin dung Québc gia Viét
Nam (CIC) di thu thap dugc thong tin tir 123 dau méi t6 chic tin dung (TCTD) va
chi nhanh ngén hang nudc ngoai, trén 1.160 quy tin dung nhan dan, cac t6 chuc tai
chinh vi mé chinh thirc va 52 t6 chuc ty nguyén tham gia hoat dong thng tin tin dung
(TTTD). Trong Quy I11/2020, d6 pha TTTD tiép tuc duoc cai thién so véi thang trudc,
tang trén 766.000 khach hang vay (trén 2.241.793 hd so vay méi), nang tong sé khach
hang trong kho dix liéu TTTD qudc gia 1én trén 44.600.000 khach hang. CIC ciing

tiép tuc duy tri thu thap 6n dinh céac loai théng tin vé du no, hop ddng tin dung, tai
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san bao dam, thé tin dung, tai chinh doanh nghiép, dau tu trai phiéu doanh nghiép tur
cac TCTD, dam bao chat lugng théng tin duoc duy tri, déu dat tir trén 98% dén 100%,
diéu nay gop phan cai thién kha ning tiép can tin dung caa khach hang vay.

Tinh riéng trong Quy 111/2020, CIC da c6 trén 41.000 khach hang c4 nhan dang
ky tai khoan truc tuyén, trong dé, c6 23.718 khach hang duoc phé duyét. Qua do,
nang cao chat luong kho dit liéu, dam bao tinh minh bach caa TTTD.

HG trg cac TCTD két ndi truc tuyén véi nguoi dan va doanh nghiép khi giao dich
truyén thong bi han ché trong giai doan gian cach x& hdi, Cong thdng tin két néi khach
hang vay (cic.gov.vn - CIC Credit Connect) va app CIC Credit Connect lién tuc duoc
mién phi sir dung trong Quy 111/2020.

Ngoai ra, CIC ciing huéng dan TCTD bao cao thong tin khach hang vay dugc diéu
chinh giit nguyén nhoém no theo Thong tu 01/2020/TT-NHNN quy dinh vé viéc
TCTD, chi nhanh ngan hang nudc ngoai co cau lai thoi han tra no, mién, giam I4i,
phi, gitr nguy&n nhoém no nham hd trg khach hang chiu anh huang do dich Covid-19.
Cung véi do, CIC da ky mai 62 hop dong véi cac TCTD, nang tong sd ngudi sir dung
trén toan qudc 1én trén 53.478 tai khoan khai thac; tiép nhan va xa ly 10.141 yéu cau
hd trg, trong do, c6 53 truong hop khiéu nai bang van ban tir TCTD, giai dap 1.280
truong hop thac mac qua email, 770 phién chat qua webchat, thyc hién 23 luot tiép
cobng dan.

CIC ciing di xay dung dugc mot co so dit lisu TTTD quéc gia thong nhat trén
nén tang céng nghé hién dai, tich hop duoc nhiéu ngudn dir liéu khac nhau, bao gom
100% TCTD, ké ca gan 1.200 quy tin dung nhan dan va 04 t6 chuc tai chinh vi mo.
Dir liéu lich st dugc phan t6, Iuu trit toi thiéu 5 nam trén nén tang cong nghé hién
dai, c6 thé truy xuat phuc vu cho céc hoat dong nghiép vu khac nhau. Tong sé chu
thé thong tin dwoc cap nhat va luu trir trong kho dit liéu TTTD qudc gia dén hét Quy
1/2020 12 trén 43.400.000, bao gom 1.200.000 phap nhan va trén 42.200.000 thé nhan.

Pic thd cua nganh ngan hang ndi chung va cia CIC nodi riéng lién quan dén
dén bao mat théng tin, hé théng dix liéu 16n, cung cap théng tin nhanh chéng kip thoi,

chuong trinh sir dung phai duoc cap nhat dé phi hop véi thoi dai méi, chuong trinh
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thay ddi thi viéc kiém thir phai hoat dong, dé dam bao khi thay dbi thi chuong trinh

s& khong bi gap su ¢6 161 ndo.

KET LUAN CHUONG.

Trong chuong 1, ludn vin trinh bay va gidi thiéu tong quan cac nghién ciu vé
kiém tha phan mém va céac dic trung cua kiém thir trong cac phan mém khac nhau,

d6ng thoi dua ra cac phuong phap tiép can cho qua trinh nghién ctu.
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CHUONG II: PHUONG PHAP KIEM THU TU PONG VA
CAC CONG CU

Chuong nay sé& tim hiéu vé tong quan vé kiém thir tw dong, mot sé md hinh kiém thir

tu dong hién nay.
2.1. Tong quan vé kiém thir tw dong

2.1.1. Khdi niém kiém thir tw dong

Tu dong hoa kiém thir 1am tang hiéu qua phan mém tong thé va dam bao chat
lwgng phan mém manh m&. Cé nhiing cdng cu cu thé cd thé thuc thi hiéu qua cac
truong hop thir nghiém tu déng va gidp so sanh céac két qua thuc té va du kién. Theo
cach nay, kiém tra ty dong cd thé dam bao sy thanh thao phan mém ma khéng can
can thiép thuc hién dé Iap lai mot cach tha cong.

Mot trong nhitng dac quyén 16n nhét trong van dé kinh doanh ma thir nghiém ty dong
mang lai 12 nd cé thé duoc thuc hién bam sét thai gian véi nd luc téi thiéu va do chinh
X4c toi da.

Kiém thir tw dong hién nay quan trong nhu thé nao?

Trong thoi dai cdng nghé 4.0 di lién véi su phat trién vuot bac ciia nganh cong
nghé tao ra cudc cach mang van vat két ndi Internet (internet of things). Internet dang
phét trién khong ngimg. Trong dé cong nghé thdng tin gilp ta két ndi cac noi dung
v6i nhau dé dang hon. Nganh cong nghé mang lai cho ching ta tir Email dén céc
mang x& hoi, Internet van vat va tao ra nhiéu san pham céng nghé tién tién nhu in 3D,
cong nghé luu trix.... Bi lién véi su phét trién nhanh chong d6 thi nhu cau vé tng dung
cdng nghé cua con nguoi trong ddi sdng va trong san xuat ngay mot ting 1én. X4 hoi
dang ngay cang tré nén tu dong hda. N6 mang lai cho con ngudi nhiéu lgi ich 1én
gitip con ngudi giai quyét nhiéu viéc hon, tao ra ning suit lao dong cao hon, (ng
dung san xuat manh mé hon...... Vi vay, c4c yéu td lién quan dén ty dong hoa ngay

cang duoc coi trong.
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2.1.2. Sw khdc biét giiva kiém thir thii cong va kiém thir tw dong

Véi mot dur &n, ¢d ba van dé quan trong can chi ¥ d6 1a chi phi, thoi gian va

chat luong. T4t ca cac du an déu cd muc tiéu 1a c6 mot san pham chat luong cao

nhung chi phi thi thdp va thoi gian can thiét dé hoan thanh dy an. Vi vy nén kiém

thir 12 mot phan khong thé thiéu cua bat ky dy 4n phan mém nao. Kiém thir phan mém

dugc phan loai gdm Kiém thir thu céng (maunual testing) va Kiém thtr tu dong

(automation testing).

Bang 2.1 Su khac biét giira kiém thir thi cong va kiém thir ty dong

Kiém thir thi cong
(Kiém thir tha cong)

Kiém the te  déng

(Automaiton Testing)

Dinh nghia

Kiém thir tha cong la viéc thir
nghiém phan mém duoc 1am
thu cong bdi con nguoi.
Nguoi thuc hién cac cong
viéc d6 goi la nguoi kiém thir,
Nguoi kiém the thuc hién
kiém thir dam bao mot phan
mém/ing dung hoat dong
binh thudng bang cach tuén
theo cac diéu kién dugc viét
trong kich ban kiém tht.
Nguoi kiém tha 1a nguoi
danh gia thiét ké kiém thu,
chie nang va hiéu suat cua
g dung bang céch click vao
cac phan khac nhau cua ung

dung/hé théng do.

Kiém thtr tu dong 1a thuc hién
kiém thir phan mém bang cong
cu V&i rat it hodc khoéng cé su
turong tac cua con ngudi, hd tro
nguoi kiém thi khong phai lap
di 1ap lai cac budgc nham chan.
Trong kiém thir ty dong, c6 cac
kich ban kiém thu duoc viét sin
va chay tu dong. Cac kich ban
kiém thir dugc chay dé so sénh
két qua thuc té vai két qua mong
doi.
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b6 tin cay | B0 tin cay khdng cao. Do tin cay rat 1a cao
(Reliability)
Thoi gian yéu | Kiém thir tha cong Kiém thir ty dong duoc thuc
cau (Time | Tén nhiéu thoi gian cho mat | hién bai cac cong cu kiém thir
Requires) bo kich ban kiém thir (test | nén thoi gian thuc hién nhanh
case) trén moi truong Khac | hon so vai kiém thu tha cong
nhau
Chay trén nhiéu nén tang
nhiéu giao dién khac nhau
Sir dung khi | Chi phuc vu cho mét s6 loai | Kiém thir tu dong phu hop Vi
nao? (When to | kiém thir nhat dinh kiém tra hoi quy, kiém tra hiéu
use ?) DPoi hoi nhan dinh caa con | suét,
ngudi, nhimg ngudi ¢ kinh | Phuc vu cho cac ban kiém thi
nghiém. phu hop (test suited) lap di lap
Mot s trudng hop con nguoi | lai hoac can mot dir liéu 16n
ma&i c6 thé 1lam duoc nhu
doan 16i, kiém thir giao dién.
Hiéu suat va | Kiém tra hiéu suat va hang | Boi véi kiém tra hiéu suat va
hang loat | loat khéng thé lam duoc vai | hang loat thi kiém ther ty dong

(Performance &
Batch Testing)

kiém thir thi cong

Vi con ngudi khéng thé ding
nhap mot ngan user hoac kéu
goi 1 ngan nguoi dung (user)
click vao trang web dé xem

phan hdi va bao céo.

gilp cho ban c6 thé gia lam s6
lugng nguodi dung (user) dang
nhap vao hé thong va do d6 phan

hoi cua hé thong.

Chi phi dau tu
(Investment
Cost)

Chi phi ban dau cua kiém thir

thii céng thoi gian dau sé tiét

Chi phi ban dau cao, chi phi dé
thué mot nguoi kiém thir ty

dong véi chi phi cao.
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kiém, tiét kiém tieén thué nhan
vién kiém thur,

Nhung vé sau du an Ion, thoi
gian lap trinh 1au thi chi phi
cho Kiém thtr thu cong cao
vi khi vao duy an nguoi kiém
thir phai kiém tra di kiém tra
lai nhiéu 1an. M&i lan thay doi

thi phai kiém tra lai tir dau.

Cong ty can mua cong cu hd tro
(cdng cu) néu nhu cong cu co
phi.

V¢ lau dai thi kiém thu tu dong
s& giam chi phi hon so véi kiém
thir tha cong

Vi nhitng test case cd thé chay
lai tuw dong giam thoi gian xu ly
hodc c6 thé 18n lich cho chuong

trinh tu dong chay.

Con
(Human

element)

nguoi

T6n rat nhiéu nguoi dé ngoi
kiém thir, nguoi kiém thir ton
thoi gian xem va kiém tra di
kiém tra lai theo kich ban

kiém thir

Con Kiém thir tu dong thi chi
can mot nguoi ngdi chay va ghi

bao céo 16i.

2.1.3. So sdnh wu va nhwoc diém ciia Kiém thir thii cong va Kiém thir ti
dong

Bang 2.2 So sanh wu nhwgc diém ciia kiém thir thii cong va kiém thir ty dong

Kiém thir tha cong (Kiém

thir thi cong)

Kiém thir ty dong (Kiém thir tu dong)

diém

D& dang cho viéc kiém thu
giao dién, nguoi kiém thir s&
cd phan hoi nhanh va truc
quan vé giao dién ung dung.

Mat it chi phi hoiac cd thé
khéng mat phi cho céc cong
cu tuw dong va quy trinh khi c6

thay doi nho kiém thir tha

Str dung c6ng cu ty dong gidp tim kiém
duoc nhiéu 16i hon kiém thu ty dong
nhanh va hiéu qua

Qua trinh kiém thu duoc ghi lai, didu do
gilp chay lai kich ban kiém thtr nhiéu lan
va thuc hién trén nhiéu nén tang khac

nhau
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cdng khdng bi mat thoi gian
dé thay ddi cac truong hop
kiém thu

Néu nhu chuong trinh cé thay
d6i nho, thi Kiém thu tha
cong s& khong phai mat qua
nhiéu thoi gian cho viéc kiém
tra d6i Vi nhitng truong hop

kiém thir.

Kiém ther ty dong duoc thuc hién bang
cac cong cu phan mém, do d6 nod hoat
doéng khong mét moi khdng gidng con
ngudi kiém thr.

Kiém thtr tr dong ning suét va chinh xac.
Pham vi kiém thir rong vi kiém tra tu
dong khong quén kiém tra ca don vi nho
nhét.

Phan hoéi nhanh hon

Bao mat théng tin

Nhuoc

diém

Két qua kiém thu it tin cay
hon vi c6 thé sai sét thay doi
do yéu t6 con ngudi, kiém thir
thu cong khdng co tinh tai sur
dung.

Khong thuc hién dugc voi
kiém thar hiéu nang va kiém
thtr kha nang chiu tai.

Kiém thir thi cong sé tiéu tén
nhiéu thoi gian ciing nhu
cng suc cia ngudi kiém thir
hon trong viéc phéat hién ra
cac 16i (bug).

Két qua tim thdy thuong it
duoc tin cay

Chi phi danh cho du &n c6 thé
phai tang 1én do nhitng doi

hoi trong viéc phai thué

Rat kho c6 cai nhin ding va truc quan vé
giao dién nguoi dung nhu font chit, mau
S4c, Vi tri, kich thuéc cac button néu nhu
khong cé yéu té con nguoi.

Chi phi cho cac cong cu kiém thtr c6 thé
tén kém, néu c6 mot thay ddi nho cling s&
mat thoi gian dé cap nhat kich ban kiém
thr.

Cong cu co thé mét phi.

- Chi phi cho nguoi kiém thir cao

- Chi phi phat trién va bao tri test script
cao.

- Poi hoi nguoi kiém tha phai c6 kinh
nghiém cong nghé va ky nang 1ap trinh.

- Poi hoi thoi gian chuan bi dai hon dé
thiét ké, cai dat k§ cang truéc khi can dua
du an di kiém th.

- C6 nhitng du 4n khong nén chay kiém

thir tw dong, nhung nhiéu nguoi kiém thir
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ngudn nhan lyc dé tién hanh | van hiéu nham va chay kiém thtr ty dong,
kiém tra. dan dén mat thoi gian, resource, cng stc.
Qua trinh suir dung cong cu tu
dong dé kiém thir s& cho ban
két qua nhanh hon ciing nhu

chinh xac hon.

2.1.4. Kiém thir thii cong va kiém thiv tw dong

Kiém thir thi céng phu hop véi:

Kiém thtr tham do (Exploratory Testing): La kiém thir doi hoi phai thir nghiém
cua kién thure, kinh nghiém, phan tich, K ning, sang tao va truc giéc.

Kiém thir kha dung (Usability Testing): Pay 1a kiém thir ma ban can dé do do
than thién, hiéu qua thuan tién cho ngudi ding cudi.

Kiém thir Ad hoc (Ad-hoc Testing): Trong kich ban, khong c6 phuong phap
cu thé. La phuong phap hoan toan khong c6 ké hoach kiém thir cu thé.

Kiém thir tuw dong phu hop voi:

Kiém thir hoi quy (Regression Testing): Kiém thir hoi quy rat phi hop voi
kiém thir tw dong vi cac thay ddi ma thuong xuyén va kha nang chay cac hdi quy mot
cach kip thoi, dang lac.

Kiém thir kha ning chiu tai (Load Testing): La kiém thtr pht hop vai kiém thi
tu dong dé hoan thanh céac thir nghiém c6 hiéu qua khi n6 di kém dé tai thir nghiém.

Kiém thar hiéu ning (Performance Testing): La thir nghiém doi hoi sy mo

phong cua hang ngan ngudi dung dong thoi doi hoi tu dong hoa.
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2.1.5. Quy trinh kiém thir phdn mém tw dpng [11] (Automation testing)

@ Maintaince
@ T Test Execution

Planning, design and
development
— write test scripts

Deline scope of — Develop test suites
Automation

Test tool selection

Hinh 2.1 Quy trinh kiém thir ty dong

a. Chon cong cu kiém thir (Test tool selection)

Chon cong cu kiém thir tw dong dya trén mot sé quy tic sau day:

Néu cong cu hd tro kiém thir khdng phai mién phi thi cong ty da c6 gidy phép cho

cdng cu d6 chua? co thé tim céc cdng cu ma ngudn maé (open source) nhung can lra

chon, c4c thanh vién trong nhém biét vé céng cu nay nay da dung chua? cé can thém

ngudi vao nhom khong hay can dio tao cho nguoi ci.

b. Xac dinh pham vi tw dong (Define scope of automation)

Pham vi tu dong la khu vuc cta ng dung dang dugc thir nghiém sé duoc tu dong

héa. Ching ta c6 thé xac dinh duoc pham vi cua kiém tht tu dong duya trén céc yéu

t6 sau day:

Tinh ning quang trong ddi voi nghiép vu;

Céc tinh hubng (Scenarios) c6 luong dit liéu 16n;

Céc ung dung két ndi v6i nhau bang cac chirc nang;

Duya vao tinh kha thi vé miat k¥ thuat (c6 thé thyc hién dugc vé mat ki

thuat);
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- Murc d9 tai st dung ctia cac thanh phan kinh doang (business component);
- Dua vao tinh phic tap ciia cac truong hop kiém thir;
- Kha ning st dung kiém thtr chong chéo céc truong hop gidng nhau.

c. Lap ké hoach thiét ké va phat trién (Planning, design and development)

Trong giai doan nay tao chién lugc va ké hoach ty kiém thtr ty dong, bao gom
nhitng cong viéc nhu sau:

- Chon cong cu kiém thtr tu dong dé su dung cho du an.

- Thiét ké mo hinh va cac tinh niang cta ké hoach kiém tht tu do.

- Céc hang muc trong pham vi ngoai pham vi cua ty dong hoa.

- Tu chuén bi 16p thir nghiém.

- Lap lich kiém thtr, ké hoach, thoi gian viét kich ban va thoi gian thuc hién.

- Céc tai liéu lién quan dén kiém thir tu dong, du an.

d. Thue hién kiém thir (Test Execution).

Cac script tu dong dugc thuc hién trong giai doan nay. Cac kich ban phai st dung
dir liéu kiém tha dau vao trude khi thiét 1ap dé chay. Sau khi thuc hién cung cap béo
céo kiém thtr chi tiét. Pugc thyc hién bang phuwong phap sir dung cong cu kiém thir
tu dong hoic théng quan cong cu Quan ly kiém thir - duoc goi chung 1 cong cu tu
dong.

e. Bao tri (Maintaince)

Khi cac chirc ning méi dugc thém vao thi hé thong dang kiém thir (system under
test) voi cac chu trinh lién tiép, scripts ty dong can phai dugc bd sung, xem xét va

duy tri cho mdi chu ky phat hanh.
2.2.  Tim hiéu vé cac mé hinh kiém thir tw dong hién nay.

2.2.1. Mé hinh kiém thir tw dong
M6 hinh kiém thir ty dong 1a mo hinh bt dau bang viéc tap hop cac quy luat,
nguyeén tic dung trong qué trinh viét ma kiém tht. Nhitng quy luat nay gidp ching ta

viét ma theo cach “giam thiéu viéc chinh sira ma kiém thir khi ing dung c6 thay d6i”.
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Cac mo hinh ty dong héa 13 mé hinh dugc thiét 1ap dé cung cp moi truong
thue thi cho cac kich ban kiém thir tu dong. M6 hinh cung cap cho ngudi dung nhiéu
loi ich khac nhau gitp ho phat trién, thuc thi va bao cdo céc tép 1énh kiém thir ty dong
hda mot cach hiéu qua. Cac md hinh kiém thir ty dong cung cap kién trdc riéng cho
mdi du &n kiém ther. M3i md hinh kiém thi lai c6 nhirng quy téc riéng, cac giao thuc,
cac chi dan va nhitng tha tuc riéng danh cho céc viéc khac nhau nhu tao kich ban
kiém tht, to chic va thuc thi cac kich ban kiém thir do.

Loi thé cia mo hinh kiém thir ty dong: Kha ning tai st dung ma, bao mat tbi
da, c6 thé khdi phuc kich ban, bao tri véi chi phi thap, han ché viéc can thiép tha
cong, dé béo céo tong hop.

Hién nay c6 rat nhiéu loai md hinh kiém thu ty dong khac nhau [8], ca&c mé
hinh nay khéac nhau dya trén viéc hd trg ciia chiing di véi cac yéu t chinh khac nhau
dé thuc hién ty dong hoa nhu kha nang tai st dung, dé bao tri. ..

M6 hinh kiém thir tr dong duoc st dung phé bién hién nay:

- Mo hinh kiém thtr dya trén mé — dun - Module Based Testing Framework

- Mo hinh kiém thir kién trac thu vién - Library Architecture Testing Framework
- M0 hinh kiém thir theo huéng dir liéu - Data Driven Testing Framework

- Mo hinh kiém thtr theo hudng tir khéa - Keyword Driven Testing Framework
- Mo hinh kiém thtr theo hudng hdn hop - Hybrid Testing Framework

Mé hinh kiém thor
tw doéng

A Y
M6 hinh kiém Mé hinh kiém moé hinh kiém moé hinh kiém M6 hinh kiém
thtr hwong thtr hwong thr hwéng thtr hwong thir hwéng

thw vién dir liéu tr khoa két hop

mo - dun

Hinh 2.2 Mb hinh kiém thir ty dong

M6 hinh kiém thir huwéng M6 - dun
MO hinh kiém thir dua trén cac M0 - dun. Dya vao moét trong nhitng khai niém lap

trinh hudéng ddi twong (OOP-Object-Oriented Programming) phd bién - triru tuong.
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MG hinh phan chia “Gng dung dang kiém tht”” thanh mot M6 - dun logic va riéng biét.
Ddi v6i mdi md - dun, ching tao 1ap mot Iénh kiém tra riéng biét va doc lap. Khi do,
cac tap lénh kiém tra ndy két hop voi nhau s& xay dung mot tap 1énh kiém thi 16n
hon dai dién cho nhiéu mé - dun nho.

Va&i mot script cua mot Mo - dun s€ twong rng vai cac thao tac va dir liéu twong

trng danh cho nd. Néu nhu c6 su thay doi vé kiém thir dix liéu (database) thi cac script

cling phai thay doi.
M6 - dun } { Kich ban kiém thtr (test script)
s ™ )
Mo - dun 1
AN J
i N
M6 - dun 2
\ J
iz N ) R )
— | Henin i
\
] A
M6 - dun ...
\
s ~
M6 - dunn
* e

Hinh 2.3 M hinh kiém thir hwéng mé - dun

Uu diém: M@ hinh kiém thir M6 - dun dé bao tri, tiét kiém chi phi. M6 hinh dugc
ma rong. Néu c6 thay dbi duoc trién khai trong mot phan cua ang dung, thi chi can
stra tap lénh kiém tra dai dién cho phan dé ciia ung dung dé khdng anh hudng dén tat
c4c cac phan khac.

Nhuge diém: Trong trién khai cac tap 1énh kiém thir cho tirng mé - dun riéng biét,
ching ta phai nhang di liéu thar nghiém vao cac tap lénh kiém tha. Do d6, bat ¢t khi
nao ciing phai kiém tra tap di liéu kiém tra khac, n6 yéu cau thao tac phai thuc hién

trong céc kich ban kiém thu.
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a. Mo hinh kiém thir kién triic thw vi¢n

Mo hinh duoc xay dung c6 nén tang dua trén md hinh kiém thir huéng mé - dun
nhitng né c6 mot s6 wu diém tt hon. Thay vi chia tng dung dang kiém thir thanh cac
tap 1énh nho, thi mé hinh kiém thir ndy tao ra mot thu vién chung bao gdm cac chirc
ning dang duoc kiém tht. Do do6, thu vién nay cé thé duoc goi tir cac kich ban kiém
thir bat ky lic nao c6 yéu cau.
Vi du: Cac budce dang nhap co thé duoc két hop thanh mot ham va duoc luu trit trong
mot thu vién. Do d6, tat ca cac kich ban kiém thir yéu cau dé dang nhap tng dung c6
thé goi ham d6 thay vi viét lai toan bo ma

Y

) . Ty Kich ban kiém thir
Pang nhap vién -
(test script)
chung

e o

Hinh 2.4 M6 hinh kiém thir huéng thwr vién
Uu diém: Gidng nhu md hinh huéng mé - dun, mé hinh nay ciing giéi thiéu
mttc d6 md - dun hoa cao, bao tri dé dang va hoat dong hiéu qua, chi phi thap.
Khi tao c4c chirc nang ¢ thé str dung céc tap 1énh kiém thir khac nhau trén md hinh.
Do do6, murc do tai sur dung lon.

Nhuoc diém: Ciing giéng v6i mé hinh huéng mé - dun, dit liéu kiém thir duoc
dua vao cac tap lénh kiém thi. Do dé, bat ky thay doi nao trong dit liéu thir nghiém
cling s& y8u cau thay ddi cac tap Iénh kiém tht. Voi su ra doi cua thu vién thi mo
hinh thu vién phuc tap hon so véi moé hinh mo - dun.

b. Mb hinh kiém thir tw ddng hwéng dir liéu

Trong qué trinh kiém thir ty dong bat ky wng dung nao, viéc kiém tha mot chirc
nang lap di lap lai nhiéu 1an véi tap dir liéu dau vao khac nhau. Do do, trong nhirng
truong hop nhu vay thi khéng thé dé dir lieu kiém thir nhing vao trong scirpt. Vi vay,
ngudi ta phai nghi dén viéc luu trix dix liéu kiém thir vao mot co so dir liéu bén ngoai

cac tap Iénh script.



36

M® hinh kiém thir nay gitap nguoi kiém thir tach biét dit liéu logic, tap lénh kiém
thir va dir liéu kiém thir véi nhau. N6 cho phép ngudi ding luu trir dit liéu kiém thu
vao co so dir liéu bén ngoai. Co s¢ dir liéu bén ngoai dinh dang, tép xml, tép excel,
tép doc, tép csv... . Dt li¢u duogc luu trir theo quy uwdc trong cap tir khoa “Key-Value”.
Do d6 cac tir khéa nay duoc sir dung dé truy cap va ghi dir liéu vao mot thu vién
chung.

Kiém thir div ligu Dién dir ligu
trong hé thong bén
ngoai

Kiém tra co
che loc di¥ liéu

fKich ban kiém thir
'L (test script)

I

So sanh thuwc té
di¥ liéu mong doi

Hinh 2.4 M6 hinh kiém thir huwéng dir liéu
Uu diém:

Tinh ning quan trong nhat cia mé hinh nay 1a nd 1am giam dang ké tong s6
tap 1énh can thiét cua cac kich ban kiém thir. Vi vay, sb lugng ma it hon dugc yéu
cau dé kiém tha mot tap hop céc tinh huéng hoan chinh.

Bat ky thay d6i nao trong dix liéu kiém thir s& khong 1am anh hudng dén tap lénh kiém
thir, tang tinh linh hoat va dé bao tri

Mot kich ban kiém tha duy nhat c6 thé duogc thuc hién dé thay dbi cac gia tri dit liéu
kiém thir

Nhuoc diém:

Qua trinh nay phudc tap va doi hoi nhiéu nd lyc dé tim ra cac nguon dit liu
kiém tht va co ché doc.

Yéu cau ngudi kiém thi thanh thao vé 1ap trinh, c6 thé lap trinh va hiéu vé Iap trinh.

c. Kiém thir theo hwéng tir khéa
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Kiém thir theo huéng tir khéa 1a mot phan caa kiém thir huéng dit lidu. Kiém thi
theo hudng tur khoa khéng chi tach dix liéu ra khoi tap 1énh ma con gitt mot bo ma
nhét dinh thudc tap l1énh kiém thir vao mét dix liéu ngoai.

B6 ma duoc goi 14 tir khda, tir khoa huéng dan vé nhitng hanh dong can duoc thyuc
hién trén tng dung
C4c tir khéa va di liéu thir nghiém duoc luu trit trong cau tric dang bang vi

vay né ciing duoc goi mé hinh diéu khién bang

Bién céac qia tri . .z .
.z . gla i Kich ban kiém thw
. . Kiém thur > -
T Khoa L (test script)
dir liéu

Hinh 2.5 Mé hinh kiém thir hwéng tir khéa
Vi du: bang kiém tra cia mo hinh kiém thir hudng tir khoa cé dang sau:

Bang 2.3 Kiém tra mé hinh kiém thir huwéng tir khéa

Buéc Miéu ta T khoa Location(dinh vi)/Dir li¢u
. Dang nhap vao | Login_link "//span[text()="Dang nhap']"
ung dung
5 Click nut dang | Close_button “/Ibutton[@id="acceptBtn']";
nhéap
3 Nhap tén dang | Username_textbox "/linput[@name="username']";
nhéap
4 Nhap mat khau | Password_textbox "/linput[@name="password]";

Trong vi du trén, c4c tir khoa dang nhap, click chon xac minh lién két duoc
xac dinh trong ma.
Tay thudc va ban chat cia ang dung ma tir khoa co thé dugc Iy ra. Va tat ca

cac tir khoa co thé duoc str dung lai nhiéu lan trong mot truong hop kiém thir duy
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nhat. Cot dinh vi chaa gid tri dinh vi duoc st dung dé xac dinh cac phan tir caa web
trén man hinh hozc sé& kiém thir cin duoc cung cap.

Tat ca céac tir khoa duoc yéu cau déu duogc thuc hién thiét ké va dit trong mi co s
dix liéu caa md hinh.

Uu diém: ngoai nhiing loi thé kiém thir theo hudng dix liéu mang lai, mé hinh
kiém thir huéng tir khoa khong yéu cau ngudi ding c6 kién thic vé kich ban. Mot tir
khoa duy nhat co thé duoc sir dung trén nhiéu tap 1énh kiém th.

Nhuoc diém: Nguoi dung phai hoan thanh thao tac véi co ché tao tir khoa dé
c6 nén tang tan dung mot cach hiéu qua céc loi ich do &ng dung cung cap. M6 hinh
tré nén phic tap dan Ién 1a khi n6 phét trién va mot sé tir khéa méi dugc dua vao
kiém th.

d. Kiém thir hwéng két hop
Kiém thir huéng ké hop 1a su két hop giita hai hay nhiéu mé hinh trén lai véi nhau.
Diéu quan trong nhat vé viéc két hop nhiéu mé hinh Ia tan dung nhimg vu diém cua

tit ca cac mo hinh khéc.

1 x“’#_._'—_-—‘_‘_‘_‘_‘_‘_""‘“n
[Kich ban kiém thir (test script) f o ey
3
v . Tir khoa Kiém thw
dir liéu
[ M6 - dun ] { M6 - dun ] [ MS - dun }
“ \__‘_‘_‘_‘_‘_‘_‘_-_-—._._'_'_'_'_._‘__‘-
{ Thw vién chirc nang chung }

Hinh 2.6 M6 hinh kiém thir hwéng két hop
Vi du:

Mot phiéu kiém thir s& chira tir khoa va dit ligu

Bang 2.4 M hinh kiém thir hwéng két hop

Bwéc | M6 ta Tw khoa Pinh vi (location) Dir ligu
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1 |Pang nhap | Login_link "//span[text()="Dang
vVao ung nhap']"
dung

2 Nhap  tén | Username_textbo | "//inputf@name="userna | 0986668038
dang nhap | X me'T";

3 Nhap  mat | Password_textbox | "//inputf@name="'passwo | 111111

khau rd]";
4 | Click nut | Login_botton "//button[ @class="btn-
dang nhap loginT"

Trong vi du trén, cot tir khoa chira tat ca cac tir khoa bat bude duoc sir dung trong
treong hop kiém thtr va cot dir liéu chira tat ca dir lidu dwoc yéu cau trong kich ban

kiém thir.

2.2.2. Cép d¢ kiém thir tw dpng.
Kiém thir tr dong chia thanh ba cip d6 [9] duoc md phong theo hinh chdp

duéi day: re——
Tests
gy Tesing efforts
Push the
tests lower
for higher Automate at the o,
ROI feature level 1 o /Q
AP/ Service Layer
Business Rules Automate at the 2 o %
Functional Tests story level
Automate at the
Unit/ component Tests 0,
(by Progpr:mmon) task level 7 o /o

Hinh 2.7 Cép d¢ kiém thir ty dong

a. Kiém tra quy trinh hoat dong ciia phin mém théng qua giao di¢n nguoi
_dung (Workflow test throught the - Ul)
O cap d6 nay chiém ti 1€ 10%, c6 thé kiém tra khéng chi giao dién nguoi dung ma

con ca chire ning bang cach thuc hién hoat dong tao ra logic nghiép vu caa tng dung.
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Loai kiém tra xuyén suét nay mang lai hiéu qua I6n hon chi kiém thir 16p chie ning,
vi can phai thyc hién kiém tht chirc nang bang cach mé phong cac hoat dong cua
ngudi ding cudi théng qua giao dién do hoa.

b. Kiém thir phwong thirc giao dién két ndi véi thw vién va ing dung khac

(Application Programming Interface — API)

O cép d6 nay chiém ti 1é 20%, khdng phai tat ca logic nghiép vu cua tng dung
déu co thé duoc kiém thir bang cach sir dung 16p UL Day co thé 1a mot tinh ning cta
viéc trién khai, an logic nghiép vu véi ngudi ding. Quyén truy cap truc tiép vao 1op
chtc ning, mang lai co hdi kiém tra logic nghiép vu caa tng dung truc tiép bo qua
giao dién nguoi dung, chi duoc cung cap cho nhdm kiém thir khi c6 thoa thuan voi
cac nha phat trién.

c. Kiém thir don vi / Kiém thir thanh phan (Unit / component tests)

O cap do nay chi chiém ti Ié 70%, kiém tra tu dong 1a thanh phan cua céc kiém
tra don vi do cac nha phét trién thiét ké. Nguoi kiém thir ciing c6 thé viét cac bai kiém
thir nhu vay néu ho 6 cac ki nang can thiét. Cac bai kiém tra trong giai doan dau cua
du 4n , cling nhu viéc thuc hién lién tuc caa chlding va bo sung cac kiém thir méi, kiém
tra "cac ban sira 13i", c6 thé gidp bao vé du &n khoi nhiéu van dé nghiém trong.

Cac mo hinh cd thé c6 dé tu dong hda thir nghiém theo muc d6 cia n6
Dé c6 mot birc tranh toan canh vé viéc to chic quy trinh ty dong hoa trong mot duy

an, chung ta hdy xem xét cac kha nang mé hinh ciia n6 vé mirc do ty dong hoa.
2.3. Tong quan vé cac cong cu kiém thir ty dong hién nay.

2.3.1. Cong cu kiém thir tw dong
2.3.1.1. Khainiém
Cong cu kiém thir ty dong 1a cac cong cu hd tro nguoi kiém thir thyc hién cong

viéc kiém thtr phan mém mét céch tu dong.

2312. Y nghi cia cac cong cu kiém thir tu dong:
- Tang d6 tin cay cho viéc kiém thir.

- Giam bét thoi gian va cong stc thuce hién qua trinh kiém thir.
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HJ tro ngudi kiém thir phan mém rén luyén ky ning lap trinh.
Gitip giam chi phi cho qué trinh kiém thur.
Giam sy nham chéan khi phai thyc hién kiém thir di kiém thtr lai cho con ngudoi

khi phai kiém thtr thu cong.

2.3.1.3. Nhiing thuan loi va kho khan khi ap dung cong cu kiém thir ty dong

Thuan lgi:

K§ thuét vién khong cin can thiép vao hé thong.
Gia lap tinh huéng khong thé thyc hién thu cong bang tay.
Giam chi phi thyc hién kiém tra s6 lugng 16n kich ban kiém thir hoic kich ban

kiém thir lai nhiéu lan.

Kho khan:

Tbn chi phi dé tao ra cac script dé thuc hién kiém tht tu dong.
Mat chi phi cho viéc bao trinh céc script.
Doi hoi ki su kiém thir phan mém phai c6 kha nang tao script kiém thir tw dong.

Nhirng 16i méi thi khong ap dung dugc trong phan mém.

2.3.1.4. Cac yéu td can thiét khi chon mot cong cu kiém thur tu dong

Kha ning tuong thich gitta cac nén tang.

Bao tri dé dang.

Chat lugng hd tro khach hang.

Dé dang tao céc kich ban thir nghiém.

Chi phi gidy phép, néu co.

Trong truong hop ciia mot du an thué ngoai, ban can tinh dén murc do ua thich
cua khéch hang.

Chi phi lién quan dén viéc dao tao nhan vién vé mot cong cu.
Yéu cau phan cing / Phan mém cua cong cu kiém thir phin mém.
Chinh sach hd tro va cap nhat ctia cong cu.

Nhén xét cia cong ty.

Mot s6 cong cu kiém thir tw ddng méi hién nay. [6]

Cong cu kiém thir Selenium
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Selenium 1a mét trong nhirng cdng cu kiém thir phan mém phé bién hién nay.
Selenium duoc thiét ké dé hd trg kiém thir ty dong hoa céc chirc nang ctia cac tng
dung web, hd tro trén nhiéu nén tang va trinh duyét.

Dac trung:

Selenium la mét trong nhitng cong cu kiém thir tw dong tét nhat cung cap su
hd tro cho viéc thuc hién kiém thitr song song gitp giam thai gian thuc hién. Selenium
la céng cu cn it tai nguyén hon khi so sanh vai cac cong cu kiém thir thi céng khéc.
Cac truong hop Kiém thtr dugc chuan bi bang cong cu kiém thir selenium c6 thé thuc
hién trén tat ca cac hé diéu hanh.

Selecnium hd tro nhiéu ngdbn ngit lap trinh nhu Java, Python, C#, Perl, PHP,
JavaScript...

b. Cong cy kiém thir TestRail

TestRail 1a cong cu dé quan 1y truong hop kién thir trén web, ¢6 thé ma rong, o
thé tly chinh. Viéc thiét 1ap chi trong vai phut véi giai phap dua trén dién toan dam
may.
bac trung:

TestRail quan Iy hiéu qua cac trudng hop, ké hoach va kiém ther tha cong va t
dong. Nhan thdng tin chi tiét theo thoi gian thuc vé tién d6 kiém thir, chi s6 va bao céo
thong tin hoat dong. Tang cuong hiéu qua véi cac mdc quan trong, danh sach viéc can
lam va théng bao qua email. Tai liéu hoa cac truong hop kiém tha véi anh chup man
hinh va két qua mong doi. Sir dung c4c mau c6 sin linh hoat hoic tao cac mau tiy
chinh cho riéng nguoi sur dung.

Tich hop véi céc cong cu trong kénh C1/ CD / DevOps cua ban bao gom JIRA,
Bugzilla, Jenkins, TFS ...

TestRail duoc thiét ké cho cac nhdm Ién va cac dy &n quan trong.

H6 trg cho ving chira Docker.

c. Cong cu kiém thir Xray

Xray la @ng dung quan ly kiém thir tr dong va tha céng sé mot danh cho QA. N6

la mot cdng cu day du tinh ning va tich hop lién mach vai Jira. Muc dich cua Xray la



43

gilp cac cong ty cai thién chat lugng san pham cua ho thong qua kiém thtr hiéu ning
cua chuong trinh.
bac trung:

Truy xuat ngudn goc giira cac yéu cau, kiém tra, 15i, thuc thi. Xac dinh cac diéu
kién tién quyét c6 thé sir dung lai va lién két véi cac kiém thir khac nhau. T6 chirc cac
cudc kiém thir trong cac thu muc va toan b test case. Co ké hoach kiém tra dé theo
doi tién d6 cong viéc. Moi truong Kiém thir. Tich hop véi cac khubn kho tu dong kiém
thir (Selenium, Junit, Uunit, Robot...), API REST tich hop, Tich hop CI (Bamboo,
JenKins).

d. Cong cu kiém thir TestMonitor

TestMonitor 1a mot céng cu quan Iy kiém tra dau cudi cho moi té chirc. Mot cach
tiép can don gian, truc quan dé kiém tra. Cho di ban dang trién khai phan mém doanh
nghiép, can QA, xay dung mot ang dung chat lugng hay chi can tro gidp trong dy &n
thir nghiém caa minh, TestMonitor déu ¢é ban.
bac trung:

Yéu cau va kiém thir dya trén rai ro. Thiét ké truong hop thir nghiém tién tién
¢ kha ning hd trg hang nghin trudng hop cling mét ldc. Cac cong cu 1ap ké hoach
Vi céc l1an chay nhiéu nguoi thir nghiém va nhan ban tiéu chuan ban dau. Theo doi
két qua toan dién. Quan ly van dé tich hop. Béo céo théng minh véi nhiéu ty chon
b6 loc va hinh anh héa. Giao dién nguoi dung don gian. Tich hop caa bén tha ba co
Jira, DevOps va Slack. H3 tro chuyén nghiép véi thoi gian phan héi nhanh chéng.

e. Coéng cu kiém thir PractiTest

PractiTest 1a mot cong cu quan Iy kiém tra dau cudi. Mot nén tang chung cho tat
ca cac bén lién quan dén QA, n6 cho phép hién thi day da quy trinh kiém ther va hiéu
sau hon vé két qua kiém thu.
Dac trung:

Mot loat cac tich hop cua bén tha ba véi céc trinh theo ddi 15i phd bién, cac
cdng cu tu dong héa va APl manh mé cho phan con lai. Hoan toan cé thé tiy chinh

linh hoat theo c&c nhu cau luén thay ddi ciia nhém QA: tly chinh cac truong, ché do
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xem, quyén, quy trinh 1am viéc .... St dung lai cac thir nghiém va két qua tuong quan
trén céc ban phat hanh va san pham khéc nhau. Cay loc phan cap doc dao - sip xép
moi thir va tim kiém moi thir mot cach nhanh chéng. Khéng bao gio 1am viéc hai lan
- VGi cac ban sao chéng 131, hodn vi, tham sé va lénh goi dé kiém tra. Truc quan hoa
dir liéu véi céc trang tong quan va bao c4o nang cao. HA trg chuyén nghiép va nhanh
chong

f. Cong cu kiém thir QTP

Quick Test Professional (QTP) hién duoc goi 12 Micro Focus UFT (Kiém tra chuc
nang hop nhat) 12 mot cong cu kiém tra GUI chire nang tw dong cho phép tu dong hoa
cac hanh déng ctia nguai dung trén web hoac tng dung may tinh dua trén may khach.
QTP duoc sir dung rong rii dé tu dong hoa kiém thir hoi quy cac chire nang. No 1a
mét trong nhitng cong cu kiém tra thu céng st dung ngdn ngit kich ban dé thao tac
cac d6i twong va diéu khién cua tng dung dang dugc kiém tra.
Dac trung:

QTP la mét trong nhitng cong cu kiém thir phan mém phi hop véi ngudi kiém
thir méi. Cong cu QTP rat d& hiéu. N6 trinh bay mét trudng hop thir nghiém trong mot
quy trinh 1am viéc don gian cho ngudi kiém thir. Cong cu cho phép xac nhan hoan
toan cac ung dung thong qua bd sung day du cac diéu kién kiém tra.

j. Cong cu kiém thir Katalon Studio

La sir dung c6ng cu katalon dé kiém thur ty dong cac ting dung
web/mobile/web services. BPugc xay dung trén cac khung selenium va Appium,
Katalon Studio c6 lgi thé trong kiém thir tu dong tich hop. Cong cu nay hd tro nhiéu
muc d kiém thi khac nhau, nhitng nguoi kiém thir sé dé dang st dung, tiét kiem
thoi gian, khdng phai xay dung thu vién, bao tri script
Dac trung:

Khong yéu cau gidy phép (license) va bao tri (¢ sin cac dich vu hd trg chuyén
dung ¢ tinh phi). Tich hop cac b khung (framework) va tinh ning can thiét dé tao

va thuc hién cac truong hop thir thir nhanh. Pugc xay dung dua trén bo khung
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Selenium nhung d3 bo duoc viéc yéu cau ki ning 1ap trinh nang cao can thiét nhu
Selenium.
2.4. Phan tich so sanh cac cong cu kiém thir tw dong.

So sanh céng cu cu kiém thir katalon va selenium

Bang 2.5 So sanh céng cu kiém thir tw ddng katalon va selenium

Pac tinh Katalon Studio Selenium

Nén tang Da nén tang Da nén tang

Windows desktop, Web apps,
ung dung ) | Web apps
Mobile apps, API/\Web service

Java, JavaScript, Ruby,

Ngon ngtt lap trinh | Java/Groovy
PHP, C#, Perl, Python

Khong yéu cau c6 ky ning 1ap | Can phai c6 ky ning 1ap
. trinh cao. B4i véi cac kich ban | trinh & mirc nang cao dé
K¥ nang 1ap trinh A s, . L .
nang cao mai yéu cau co ky tich hop cac cong cu khac

nang 1ap trinh nhau

Thoi gian tao test ) ]
- Tao test script nhanh Tao test script Cham
scrip

. . . Phai cai dat thu vién bo
Kiém thtr hinh anh Ho trg tich hop
sung

Mién phi véi cac tinh ning co
5 ban cho nguoi dung, va thu -
Gia o Mien phi
phi d&1 véi céc tinh nang duoc

b sung hoic nang cao

2.5. Phan tich danh gia va néu ra phwong phap kiém thir d6i véi phian
mém dugc ki€ém thir.

Theo phan tich & myc 2.2.2 Cac md hinh kiém thir hién nay. Pé dép tmg duoc

yéu ciu ciing nhu giup cho viéc kiém thir duoc dé dang thi em lya chon Kiém thu
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module (don vi) dé thuc hién kiém thir cho web khai thac nhu cau vay cua CIC. Dé
thir module 12 quéa trinh kiém thtr chuwong trinh con, ting thir tuc nho trong chwong
trinh (trénh tinh trang sai sot)

Kiém thir don vi quan ly phan tir can kiém tha, tap trung chd y tirng phan tir
nho cia chuong trinh

Kiém thtr don vi gitp dé dang viéc debug chuong trinh, tao co hoi nhit cho
viéc kiém thir bai nhiéu nguoi.

Muc dich caa kiém thir don vi: So sanh chirc niang thuc tét cua tirng Module
véi dac ta chire nang hay dac ta giao dién cua modul d6. Khong chi ra viéc module
c6 thda man day du dic ta chirc nang hay khong? Chi ra viéc module c6 lam déu khac
biét so v&i dic ta caa module.

Kiém thir module sir dung 2 phuong an:

- Kiém thir khong tang tién hay kiém thir doc 1ap (Non — incremental testing)
kiém thir cac module chire nang doc lap nhau, sau d6 két hop chung lai dé tao thanh
chuong trinh.

- Kiém thu tang tién (Incremental testing): két hop modul can kiém thir vao bo

phan da kiém tht, kiém tha ngir canh.

KET LUAN CHUONG.
Trong chuong nay, ta di tong hop duoc cac phuong phap ky thuat cho viéc ap dung
vao kiém thir ty dong, dong thoi dua ra cac md hinh kiém thir ty dong trén cac phan mém

va mot sé phan mém kiém thir ty dong thudng dugc sir dung trong thuc té.
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CHUONG III: UNG DUNG
Chuong ndy sé& trinh bay chi tiét cac budc xay dung quy trinh kiém tht tu dong

cho viéc phat trién cia Trung tdm Théng tin Tin dung Quéc gia Viét Nam

3.1. Pit van dé cho bai toan @ng dung cong cu kiém thir

Kiém thir phan mém Ia nhitng hoat dong quan trong trong vong doi phat trién
phan mém. Kiém thtr gép mot phan rat Ion trong viéc danh gia chat lugng mot phan
mém va Ia quy trinh khong thé thiéu trong tat ca cac dy a4n phan mém. Tuy nhién,
kiém thir thuong gap phai nhiéu kho khian.

Tha nhat, kiém tha cac ting dung, phan mém phuc tap doi hoi nhiéu nguon tai
nguyén va chi phi cao.

Thw hai, quy trinh phat trién phan mém trai qua nhiéu hoat dong thay d6i thong
tin, sy mat mat thong tin trong qua trinh thay d6i 1a yéu t6 1am cho hoat dong kiém
thir gap nhiéu kho khan.

Tha ba, vi kiém tha chua dugc xem trong trong viée dao tao con ngudi.

Cubi cuing, khong c6 mot ky thuat kiém ther phan mém nao c6 thé khing dinh
mot phan mém hoan toan dung dan, khéng con I3i.

Vi vay, luan vin nay tap trung nghién cau cac cong cu kiém thir tu dong dé &p
dung vao giai doan kiém thtr cho c&c ttng dung nham giam tai bt cong viéc thu cong
lip di 13p lai. Chuong 3 1a chuong tim hiéu vé mot sb tng dung cu thé va nghién cau

xay dung chuong trinh kiém thir cho mét sé chire niang ¢6 thé kiém thu ty dong.

3.2. Pé xuit ap dung cong cu kiém thir chirc ning cho website.
Trong luan vin nay em dé xuét kiém thtr chirc ning cho website khai thac nhu

cau vay tai Trung tam Théng tin Tin dung Quéc gia Viét Nam.

3.2.1. Hién trang kiém thir phan mém tai Trung tam Théng tin tin dung
Quoc gia Viét Nam.

CIC 1a don vi xay dung duoc Hé thong céng nghé thdng tin tién tién, hién dai,
nang cao ning luc thu thap, xir Iy dix liéu 16n, cung cap san pha dich vu c6 chit luong

dap tmg duoc yéu cau trong giai doan hién nay.
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Trong 20 nam hoat d6ng va phét trién, vai su dan dat caa 1anh dao cing vai nd
luc khéng ngirng cuia toan thé can bo Trung tim da khién cho qué trinh chuyén doi
cong nghé dién ra nhanh chéng, hiéu qua va déng vai tro vo cung quan trong trong
su thanh cong cua CIC hém nay

Qua trinh chuyén doi cong nghé thudng duoc thé hién qua 3 budc [2]:

... Nén tang dir lieu lan 2

Kénhgiaotiéplan2. -
Quy trinh.1an 2

Hinh 3.1 M6 hinh chuyén ddi kénh giao tiép ciia CIC
Chuyén ddi vé quy trinh (Business processes), chuyén doi cac kénh giao tiép

(Channels) va cudi cung la chuyén ddi vé nén tang di liéu (Data foundation). Tai
CIC, viéc chuyén doi céng nghé trong nhitng nim qua di trai qua day du ca 3 budc
trén, trong do6 ting budc caa qué trinh chuyén dbi 1a nguyén nhan va dong luc dé thyc
hién budéc tiép theo. Thuc té da chirng minh, viéc chuyén d6i cong nghé theo mé hinh
x0ay dc, trai qua lan lugt cac budc véi muc do ting dan 1a hudng di ding dan, mang
lai hiéu qua to 16n d6i vai hoat dong thong tin tin dung caa CIC néi riéng, gop phan
khoéng nho vao hoat dong cap tin dung cua cac TCTD va hoat dong diéu hanh chinh
sach caa NHNN noi chung.

CIC hién nay, budc chuyén doi vé quy trinh di duoc thuc hién twong dbi hoan
thién, quy trinh hoat dong théng tin tin dung dita duoc xay dyng, phat trién pht hop

v6i md hinh, cong nghé méi. Phan 16n cac quy trinh 1am viéc tai CIC d3 duoc ty dong
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hoa. Biéu ndy khdng chi ning cao ning suat céng viéc, dam bao thai gian, toe do xu
ly cua hd so ma con nang cao tinh chinh xéc, an toan bao mat cua thdng tin tin dung
ngay tir bude dau vao dén khi hoan thanh béo céo cudi cung.

Kénh giao tiép cua CIC ciing ngay cang dugc md rong va hoan thién hon, huéng
t6i nhitng tiéu chuan, chin muc mé&i nham dem lai trai nghiém tét nhat cho TCTD
trong viéc khai thac va cung cap théng tin tin dung.

Giai doan hién nay, sau khi cac buéc cai tién vé quy trinh va kénh giao tiép co
ban di hoan thanh thi CIC can tiép tuc d6i mai & budc khai thac nén tang dir liu
(data). Trai qua nhiéu giai doan phat trién, viéc ang dung céng nghé trong viéc khai
thac nén tang dit liéu da dua CIC tir mot don vi sir dung dit liéu gidy to trong nhiing
ngay dau tién dén viéc khai thac, luu trit dit liéu trén Co so dit lidu véi cong nghé va
cong cu hién dai, tién tién hang dau trén thé gisi, Kho di liéu caa CIC tir khi con
“dém duoc” cho dén hién nay di co dén 40 triéu ho so khach hang véi hang ty ban
ghi vé théng tin tin dung cua toan bo cac khach hang vay tai Viét Nam.

Khi nén kinh té s6 ( Digital economy) dang ¢ su dich chuyén dan sang nén kinh
té dix liéu (Data economy), 13 mot don vi hoat dong théng tin tin dung, néu CIC khéng
thay d6i vé nén tang dit liéu, bo sung thém céc thach thire khai thirc dit lieu mai thi
kho long dap tng duoc yéu cau ngay cang cao cua cac TCTD va co thé sém bi thay
thé boi céc t6 chirc tu nhan khac. Viéc so hitu kho dir liéu khong 16 vé théng tin tin
dung cua toan bo cac khach hang vay 1a mot lgi thé ma kho té chirc nao co thé so
sanh, tuy nhién diéu ndy mang lai nhiéu thach thic khéng hé nho ddi voi muc tiéu
chuyén d6i nén tang di liéu va hé théng cong nghé tu dong.

Khong nhitng thé, bén canh viéc mé rong cac ngudn dit liéu thu thap duogc, phan
hoa thong tin tin dung thanh hang tram chi tiéu thi véi nhu cau cang ngay cang cao
cua cac TCTD, viéc chuyén hudng cung cap cac san pham san c6 sang san pham c6
tinh ca biét hoa, phu hop véi ttng TCTD 1a mot yéu té cap thiét ma CIC can phai
1am ngay, dé tiép tuc duy tri vi thé don vi dimg dau trong hoat dong thdng tin tin dung
tai Viét Nam.
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Tuy nhién khi dit trong bdi canh thé gisi dang ching kién nhirng thanh qua caa
cudc cach mang céng nghé 4.0 nhu hoc may (machine learning), dir liéu 16n (big data)
va gan day nhat Ia tri tué nhan tao (Al) tao ra su bing nd vé dit liéu, thi chiing ta ciing
c6 rat nhiéu cach dé cé biét hda dir liéu san pham théng tin tin dung cho cac TCTD,
thay vi chi dwra vao thdng tin lich st vé tin dung cua khach hang vay nhu trude. Trudc
day, CIC cung cip san pham tir mét ngudn di liéu chinh 14 lich sir tin dung cua khéch
hang do TCTD cung cip, véi khoang 300 chi tiéu thi trong thoi gian téi, ching ta c6
thé cung cap san pham tir hang chuc nguon dit liéu khac nhau vai s6 lugng chi tiéu
c6 thé gap nhiéu lan hién nay.

Tir d6, ¥ twdng sir dung tri tué nhan tao dé phan loai san pham cho mot nhom
TCTD pht hop dén mic tirng TCTD mét trén co so dir liéu tng dung céng nghé Ion
da duoc hinh thanh.

Dau tién 1a vé Al — tri tué nhan tao. La céng nghé mo phong lai cac qué trinh suy
nghi va hoc tap cua con ngudi cho may méc thyc hién, dic biét nhat 1a cac hé thng
may tinh. Trong hoat dong thong tin tin dung ctaa CIC, &p dung cong nghé tri tu¢ nhéan
tao va cac cdng cu hién cd, cu thé nhu ap dung viéc hoc may vao trong cong cu: phan
mém téng hop phi, téng dai cham soéc khach hang, quan 1y nguoi dung, chatbot...,
ching ta sé€ day dung nhirng mo6 hinh tién doan phu hop.

Khong chi ting dung trong viéc cung cap san pham don 1¢é cho tirng khach hang,
ma d6i véi ca cac san pham tong hop, cac bao cdo danh cho Ngan hang Nha nuéc
cling c6 thé ap dung tri tué nhan tao. Tir d6 CIC c6 thé xay dung duoc md hinh canh
bao sém nhitng rai ro co thé xay dén d6i véi hoat dong tin dung cua tirng TCTD, toan
nganh Ngén hang.

Véi viéc CIC d3, dang va s& tiép tuc mé rong ngudn théng tin thu nhap, su da
dang vé dit liéu dic biét 1a cac dix liéu mang lai ¢ dang khong c6 cau tric, thi ap dung
tri tué¢ nhan tao s& khéng con 1a lya chon ma sé& trg thanh yéu cau tat yéu ma CIC can
sém nghién ctru va phat trién trong thoi gian toi.

Thu 2 la Big data — dit liéu lon. Big data thuong dugc dinh nghia nhu 1la mot tap

hop dir liéu 16n, bao gom nhiéu loai dix liéu c6 cau tric, khdng cé cau trdc hodc duoc
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c4u truc khong ddy du, ma mdi di liéu trong d6 déu co thé duoc sir dung dé khai thac
thanh cac thong tin chi tiét doi hoi phai can dwgc xir Iy vai toc d¢6 nhanh véi do chinh
X4C cao va gid tri thdng tin 16n dap tmg dwoc nhu cau sir dung.

Khi ung dung dit liéu 16n, c6 rat nhiéu chiéu di liéu phét sinh tai mdi diém tiép
xuc gitra TCTD va khéch hang vay, CIC c6 thé tién hanh thu thap va cung cap theo
thoi gian thuc (Real-time).

Cac san pham, dich vu caa CIC cung cip nhim muc tiéu hd tro cho viéc ra quyét
dinh cap tin dung hay khong cia TCTD cung cap thong tin gitp viéc diéu hanh, quan
ly chinh s&ch ctia Ngan hang Nha nudc hiéu qua hon,...

Véi hé théng Ién mang tam c& qudc gia nén giai doan kiém thir 14 rat quan trong,
néu thay ddi mot s6 chirc ning c6 thé anh huéng dén nhiéu chirc ning khac cua ca hé
théng hoic thay doi ¢ tang kién tric nhung khong thay doi trén man hinh giao dién,
dan dén phai kiém thtr lai toan bo ¢ng dung, chuong trinh. Tuy nhién, kiém thtr cac
ng dung thay d6i nay chu yéu 1am theo céch thu cong (manual) - kiém thir bang mét,
viéc nay 1am ting chi phi cho duy &n, d& bj tré tién do hoidc dé bi lot 16i phan mém khi
trién khai cho khach hang sir dung.

Ngoai ra, viéc danh chirc nang chi thuc hién bang cach ghi lai lich st hoic
giam sat cac hé thong chay & trén nhiéu trinh duyét khac nhau, sau d6 xem xét tong
hop 18i. Céc cong viéc nay thuong duogc kiém tra khi phan mém da duoc trién khai &
moi truong that dam bao tng dung, phan mém khi ban giao cho khac hang ludn la

san pham tt nhat.

3.2.2. bé yuét quy trinh kiém thir tw dpng tai Trung tam Théng tin Tin
dung Quaoc gia Viét Nam

Tir cac khéi niém, quy trinh kiém thtr dwoc mé ta trong chuong 1 va quy trinh
kiém thir tu dong dugc mo ta trong chuong 2, luan vin dé xuat &p dung quy trinh
kiém thir kiém thir tw dong st dung cong cu selenium cho kiém thi website tai Trung

tam Thong tin Tin dung Qudc gia Viét Nam nhu sau:
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3.2.3. Cdc buéc d@é tién hanh Kiém Thir Tw Pong

Budc 1: Kha ning st dung kiém thtr ty dong.

Mot diéu chic chan la ching ta khdng thé tu dong hda moi viéc trong kiém
thir phan mém. Cong nghé maéi, phan mém méi khi viét ra phan mém ma nhitng céng
cu kiém thir ty dong hién tai chua hd tro hoac chi ¢d thé hd trg mot phan.

Vi du khi chiing ta kiém thir mot trang Web trén mot trinh duyét méi, lac do,
cong cu kiém thir ty dong chua ¢ phién ban mai hd tro trén trinh duyét d6. Hay nhu
vé chuong trinh SAP, cac nha phat trién SAP da dua ra mot lya chon ngan chan viéc
chay script ty dong trén nd, va dé c6 thé kiém thir tw dong trén SAP, chling ta can yéu
cau c&c nha phat trién chuong trinh SAP g& bo lya chon nay.

Budc 2: Lua chon cong cu kiém thi ty dong thich hop.

Sau khi xac dinh duoc san pham hién c6 thé 1am Kiém Tht Ty Dong hay khéng,
budéc tiép theo, chlng ta can phai xac dinh nén sir dung cong cu kiém thir tu dong nao
cho phu hop. Cong cu kiém thir tu dong cho céng nghé ma san pham sir dung. Uu
nhuoc diém cua cac céng cu. Ngdn ngit va kich ban ndo ma cong cu kiém thir st
dung. Nhan su hién tai c6 quen vai cong cu d6 hay khong?

Budc 3: Xay dung moi truong lam viéc.

MBoi truong 1am viéc bao gdm cac chu trinh, thu tuc,khai niém va mai trudng
nhu kich ban kiém thu thiét ké. Bén canh d6, méi trudong 1am viéc ciing bao gdm ciu
tric thu muc, luu trit cac kich ban kiém thtr, xay dung cac méi quan hé logic gitra cac
thanh phan.

Budc 4: Viét kich ban kiém tht, thyc thi va phan tich két qua.

Dua trén kich ban caia kiém thir tha cong, dua vao nhiing hd tro cta cac cong
cu kiém thir ty dong, day la tién dé dé ching ta viét cac doan ma twong tac véi san
pham phan mém trén cac moi trudng va thyc thi. Sau khi thyc thi chdng ta can phai

phan tich cac két qua dat dwoc va ghi lai nhitng van dé cua san pham.

3.3. Phan tich sir dung cong cu.
Qua tim hiéu thi em lra chon cong cu kiém thir tr dong Selenium dé st dung cho

rng dung website cua Trung tdm Thong tin Tin dung Qudc gia Viét Nam
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3.3.1. COng cu kiém thir tw déng Selenium.
a. Khai quat vé Selenium

Selenium 1a mot cdng cu hd trg kiém thu tu dong cho cac ung dung Web.
Selenium hd trg kiém thi trén hau hét cac trinh duyét pho bién hién nay nhu Firefox,
Internet Explorer, Safari, ... vd cc hé diéu hanh chu yéu nhu Windows, Linux,
Mac,... Selenium ciing hd trg mot s6 16n cac ngdn ngit 1ap trinh Web phé bién hién
nay nhu C#, Java, Perl, PHP, Python, Ruby,... Cong cu nay c6 thé két hop thém voi
mot s6 cong cu khac nhu Junit va TestNG nhung v6i nguoi dung thong thuong chi
can chay tu dong ma khong can cai thém céng cu bo tro [10].

b. Pic diém ciia Selenium

Ma& nguon mé: Pay la diém manh nhat cia Selenium khi so sanh véi cac cong cu
kiém thtr khac. Khdng phai lo ling vé phi ban quyén hay thoi han sir dung vi selenium
st dung ma ngudn me.

Vi selenium sir dung ma nguon ma nén cd moét cong dong hd trg manh mé. Bén
canh do, Selenium phét trén bai Google nén ching ta hoan toan c6 thé yén tam. Tuy
nhién, ngoai diém manh thi day ciing 1a mot diém yéu caa Selenium. Vi céng cu nay
mién phi, thi cong ddng lai dong nén mot van dé ¢ thé nhiéu giai phap, va cd thé mot
s6 giai phap 1a khong hiru ich. Mat khéc, khong thé héi thic hay ra thoi han cho sy
hd tro.

Selenium hd tro chay trén nhiéu hé diéu hanh khéc nhau, hd tro nhiéu ngdn ngi
lap trinh v&i mitc do chinh stra script hau nhu 1a khong c6. Thyc sy thi diéu nay phu
thugc phan 16n vao kha niang viét script ciia nguoi ding.

Chay kich ban kiém thtr & phan cudi. Khi thyc thi mot test script, chiing ta hoan
toan c6 thé lam viéc khac trén ciing mot may tinh. Viéc nay hd tro chiing ta khdng
can ton qua nhiéu tai nguy@n may maoc, thiét bi khi chay test script.

Khong hé trg ting dung. Selenium khong hd trg chung ching ta lam viéc véi cac
rng dung ma chi hd tro chung ta twong tac véi trinh duyét. Vi vay, dé giai quyét cac
truong hop can tuong tac voi hé thdng hodc mot ung dung thir ba, thi chdng ta can

thu vién khac nhu ngén ngit 1ap trinh Autolt. Selenium 1a ¢ng cu hd tro kiém tra tinh
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ning nén khéng c6 kha ning gia 1ap nhiéu nguoi ding 4o cing mot luc. Cong viéc
cua selenium la chay kiém thir ty dong dua trén kich ban kiém thir da duoc thiét ké.
Tir d6 chung ta c6 thé biét dugc ddi twong kiém tht c6 hoat dong ding nhu mong doi
hay khong?

c. Céac thanh phin ciia Selenium

Selenium 12 mot bo cong cu hd tro kiém tht tu dong cac tinh ning cua wng
dung trén nén Web, bao gém 4 thanh phan: Selenium IDE, Selenium Grid, Selenium
1.0 (' hay Selenium Remote Control — Selenium RC) va Selenium 2.0 ( hay Selenium
WebDriver). Mdi loai ¢ mot vai tro cu thé trong viéc hd tro sy phat trién cua tu dong
hoa kiém thir ing dung web.

- MOdi truong phat trién tich hop (Intergrated Development Environment -

Selenium IDE)

La duoc phat trién dudi hinh thuc thém vao cua Firefox. Ching ta chi c6 the
ghi lai trén trinh duyét FireFox, nhung bu lai, ching ta c6 thé phéat lai trén cac trinh
duyén khac nhu 1a Iternet Explorer, Chrome. ... Selenium c6 thé sinh ma ty dong hoic
nap cac doan ma viét tay. Cong cu ndy cung cip chirc ning ghi va phat lai. Sau d6
chay kiém thir lai céc cau lénh nay. Chtic nang nay hd tro tiét kiém thoi gian viét kich
ban kiém thir. Selenium IDE h trg Iuu kich ban dudi dang nhiéu loai ngdn ngi 1ap
trinh khac nhau nhu Java, PHP, C#, Ruby...

Selenium Core: La mét cdng cu chay céc test script. Biém manh caa cong cu
nay 1 co thé chay test script trén gan nhu toan bo céc trinh duyét, nhung lai yéu cau
duogc cai dat trén may chu cua website duoc kiém tra. Biéu nay 1a khdng thé khi nguoi
kiém thir khdng c6 quyén truy cap dén may chu do.

- Selenium RC (Selenium Remote Control)

La mot khung kiém thtr cho phép thuc hién nhiéu hon va tuyén tinh cac hanh
dong trén trinh duyét. N6 cho phép cho phép cac nha phét trién tu dong hda kiém thir
sir dung mot ngdn ngix lap trinh cho tinh linh hoat t6i da va mé rong trong viéc phat
trién hop ly thir nghiém. Selenium RC c¢6 thé nhan céc test script duoc thu boi

Selenium IDE, cho phép sira, cai tién bang nhiéu ngdn ngir 1ap trinh khac nhau. Tiép
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theo la khoi dong mét trong céc trinh duyét Web duoc chi dinh dé thyc hién kiém thu
tryc tiép trén trinh duyét d6. Selenium RC con cung cap kha ning luu lai két qua kiém
thir; cung cdp mot giao dién lap trinh wng dung (Application Programming Interface
- API) va thu vién cho mdi ngén ngit duogc ho tro: HTML, Java, C#, Perl, PHP, Python
va Ruby. Kha ning st dung Selenium RC véi mot ngdn ngi 1ap trinh bac cao dé phat
trién cac trudng hop kiém thir ciing cho phép kiém thi tu dong duoc tich hop véi mot
du an xay dung moi truong tu dong.

- Selenium WebDriver
Selenium WebDriver I su ké thura tir Selenium Remote Control, 1am viéc truc tiép
véi trinh duyét & mac hé diéu hanh, cho phép gui 1énh truc tiép dén trinh duyét va
xuat ra két qua.

- Selenium-Grid

Selenium — Grid La mét hé théng hd trg ngudi ding thuc hién test script trén
nhiéu trinh duyét ciing mét lGc va song song véi nhau ma khéng can phai chinh sira
test script.

Thuc hién phuong phap kiém tra phan bo, phdi két hop nhiéu Selenium RC dé
thuc thi dugc trén nhiéu trinh duyét Web khéc nhau trong cting mét lic nham giam
thiéu thoi gian thuc hién.

Selenium WebDriver

Tién than caa Selenium WebDriver

Trude khi Selenium WebDriver ra doi va phat trién thi Selenium RC la cong
cu chinh trong sut mot thoi gian dai. Hién nay, Selenium RC khéng duoc st dung
nhiéu nhu Selenium WebDriver nita, tuy nhién nguoi ding van c6 thé tiép tuc phat
trién cac kich ban kiém thu véi Selenium RC.

Selenium RC la céng cu phuc vu cho cac cong viéc kiém ther doi hoi nhiéu
hon viéc thao tac véi cac website trén giao dién . N6 cho phép viét cac kich ban kiém
thir ty dong tng dung Web véi sy hd tro ctia cac ngon ngir lap trinh nhu Java, C#,
Python, Pert, PHP dé tao ra cac trudng hop kiém thtr phie tap hon nhu doc va viét

C4C tép tin, truy VAn co sé dit liéu, gai mail két qua kiém thu.
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Cac thanh phan caa Selenium RC gém:
« May chi Selenium: Thuc hién phan tich va chay cac Iénh duoc gui dén tir (ng
dung can kiém thtr va cac thao tac nhu giao thuc truyén tai proxy, phan tich va xac
minh cac thong diép HTTP, giita trinh duyét va ang dung can kiém tra.
« Cac thw vién may khach: cung cap su hd tro 1ap trinh cho phép chay 1énh Selenium
ttr chuwong trinh. Cac thu vién may khéach hd tro cac ngodn ngir 1ap trinh khac nhau thi
khac nhau. Giao dién Iap trinh 1a tap cac chic ning chay lénh Selenium, trong mdi
giao dién c6 mot chirc ning 1ap trinh hd trg Selenium.

Pac trung cua Selenium WebDriver
Selenium WebDriver (hay con goi la Selenium 2.0) ké thira va phat trién tir Selenium
IDE, Selenium RC, Selenium Grid. Selenium WebDriver tuong tac truc tiép vai trinh
duyét ma khong can thong qua bat ky trung gian, khong giéng nhu Selenium RC phy
thuoc vao mot may chu. Tinh nang quan trong trong Selenium 2.0 la tich hop
WebDriver API. Ngoai viéc xtr [y mot sé han ché trong Selenium RC API, Selenium
WebDriver con duoc thiét ké mot giao dién lap trinh don gian hon. Né cho phép st
dung mot mot sé ngdbn ngit 1ap trinh nhue HTML, Net, Java, Ruby, Perl... dé tao kich
ban kiém thu két hop véi sir dung céac diéu kién, vong lap... khién cho test script tro
nén chinh xac hon. Selenium WebDriver con dugc phat trién tét hon dé hd tro cho
cac trang Web dong do cac phan tir trong mot trang Web dong cd thé thay doi bat cu
lic nao, ngay ca khi trang d6 khong duoc tai lai. Vi vay, Selenium WebDriver dugc
phét trién dé hd trg qua trinh kiém thir ma khong can phai thuc hién lai khi cé thay
d6i xay ra.
Selenium phi hop véi giai doan kiém thir Hdi quy va nhimg dot hé théng dd hoat

dong nhung c6 thay doi va chinh sura.

3.3.2. Mt s6 tinh néng néi bdt chung:
C6 thé két hop dugc v6i nhiéu ngdn ngi 1ap trinh: Java, .Net, Ruby, Python, Perl,
Selenium c6 thé gia 1ap thao tac nguoi dung trén web page va cac web element, C6

thé kiém chiing va so sanh thong tin trén cac web page, Script dugc base theo HTML,
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dé hoc va ung dung ciing rat nhanh, c6 thé tao ra mot bo test bao gém nhiéu test case,
c6 thé chay céc test suite thong qua Selenium IDE hodc Selenium command line,
selenium API hd trg trién nhiéu loai trinh duyét, do d6 sé& rat dé dang khi test cac tng

dung web vo1 céc trinh duyét khac nhau.
3.3.2.1. Selenium phu hgp véi giai doan test nao?

Selenium phu hop véi kiém thir hdi quy, va nhung dot hé thong di hoat

d6ng nhung c6 thay d6i, chinh stra can test lai

3.3.3. Cdc cdu lénh sw dung trong Selenium WebDriver
a. Cac cau Iénh trinh duyét
Mot s6 cau Iénh thao tac cua Selenium WebDriver nhu trinh duyét nhu mé,
dong va lay tiéu dé cia trang Web nhu dudi day:
- Cau lénh get
Muc dich: Str dung dé mé mét trang Web méi trong trinh duyét lya chon. Cu phap:
drive.get(URL);
Trong d¢6 URL: La dung dé tai trang, nén sir dung mét url day dua
- Cau lénh dé lay tiéu dé getTitle
Muc dich: Sir dung dé lay tiéu dé trang web muén lay
Cu phéap: driver.getTitle();
- Cau lénh 1ay URL hién tai getCurrentUrl
Muc dich: Cau 1énh nay sir dung dé Idy URL cua trang hién tai.
Cu phap: driver.getCurrentUrl();
- Cau lénh iy ngudncua trang Web getPageSource
Muc dich: Cau Iénh nay ding dé liy ngudn cua trang duoc tai cudi cung.
Cu phap: driver.getPageSource();
b. Cac ciu lIénh WebElement
Dé twong tac v6i trang Web thi viéc dau tién can phai xac dinh vi tri cua ¢ phan
tir trén trang Web, WebDriver cung cap 2 phuong thirc “Find Element” and “Find

Elements” dé xac dinh vi tri cia cac phan tir trén trang Web.
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Phuong thure “Find Element” va “Find Elements”

Phuong thirc “Find Element” va “Find Elements™ 14 tra vé ddi tuong
WebElement, tra vé mot danh sach WebElement, c6 thé s& tra vé danh sach rong
néu khdng c6 phan tir DOM phul hop véi truy van. Phuong thirc “Find” 14y vj tri
hodc dbi twong truy van goi bang phuong thirc “By”

- Tim phan tr bing 1D: By ID

Muc dich: Tim vi tri caa phan t bang 1D, néu tim duoc 1D phu hop s& tra vé
vi tri cia phan tir, néu khong c6 phan tir phi hop vai id s& xuat hién
NoSuchElementException Cu phép: driver.findElement(By.id(""));

- Tim phan tir bang Name (By Name)

Muyc dich: Tim vi tri cia phan tir bang name, néu tim dwoc gia tri name phu
hop s& tra vé vi tri caa phan tar, néu khong c6 phan tir phii hop vai thudc tinh name
s& xuat hién NoSuchElementException.

Cu phap: driver.findElement(By.name(""));
- Tim phan tt bang Class Name

Muc dich: Tim cac phan ti dua trén gié tri cua thudc tinh ching “class”.
Cu phéap: driver.findElement(By.className(""));

- Tim phan tir bang Link Text
Muyc dich: Tim phan ti thé a bang tén link ,
Cu phéap: driver.findElement(By.tagName(""));
. Cac ciu I¢énh diéu hwéng trinh duyét
- Céau Iénh forward
Muyc dich: Dung dé di dén trang tiép theo.
Cu phéap: driver.navigate().forward();
- C4u lénh back: Lénh nay dung dé quay lai vé trang trudc.
Cu phap: driver.navigate().back();
- Cau Iénh refresh
Muc dich: Dung dé 1am méi trang hién tai .

Cu phéap: driver.navigate().refresh();
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d. Cac Iénh switch
Mot sb trang Web c6 nhiéu khung hoic nhiéu cira s6. Selenium WebDriver géan
ID cho mdi cira s6 ngay khi ddi trgng WebDriver duoc khai tao. 1D nay duogc goi 1a
ctra s6 xir 1y.
Sau ddy la mot s6 cau lénh switch:
- Cau lénh getWindowHandle
Muc dich: DUng goi cira s6 xu ly cia mot cira sé6 dang dung hién tai.
Cu phap: driver.getWindowHandle();
- Cau lénh getWindowHandles
Muc dich: Dung dé goi cira so xtr Iy (window handle) cia nhiéu cira so6 hién tai.
Cu phéap: driver.getWindowHandles();
- Cau Iénh Switch To Window
Muc dich: Dung hd tro di chuyén gitra cac cira s6 khac nhau thdng qua tén cua
ching bang céach st dung phuong thirc “switchTo”.
Cu phéap: driver.switchTo().window("windowName");
e. Cac cau Iénh wait
- Cau lénh implicitlyWait
Muc dich: thoi gian cho khi khdng tim thay cac phan tir trén trang web.
Cu phéap: drive.manage().timeouts().implicitlyWait(10, TimeUnit. SECONDS);
- Cau lénh pageLoadTimeout
Muc dich: Thiét lap thoi gian cho cho trang Web hoan thanh tai truge khi béo 15i.
Cu phéap: driver.manage().timeouts().pageLoadTimeout(100, SECONDS);
- Cau Iénh setScriptTimeout
Muc dich: Thiét lap thoi gian cho mot kich ban(script) khong dong bo dé két thic
viéc thuc hién trude khi béo 15i.
Cu phéap: driver.manage().timeouts().setScriptTimeout(100,SECONDS);
- Cau lénh sleep
Muc dich: Cau I1énh nay duoc st dung rét it, vi né luén budc cac trinh duyét cho doi

mét thoi gian cu thé. Cu phap: thread.sleep(1000);
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3.4. Ly do dé lwa chon Selenium dé kiém thir ing dung web cho CIC.

a. H6 tro ngén ngir va framework

Selenium hd trg tat ca cac ngdn ngit chinh nhu Java, Python, JavaScript, C #,
Ruby va ngdn ngit 14p trinh Perl dé kiém thir tu dong.

C6 thé viét tap 1énh kiém thu tu dong bang bat ky ngdn ngir l4p trinh nao va
Selenium s& chuyén ddi né thanh ma tuong thich Selenium ngay lap tirc. Vi vay,
khong can lo lang vé viée linh dong trong cac ngdn ngir 14p trinh. Ngoai ra, moi ngén
ngit dugc hd trg Selenium déu co cac framework chuyén dung gitp viét kich ban
kiém thtr cho tu dong. Vi vay, khi chon Selenium nhu mot cong cu dé su dung trong
automation test cho don vi, em khong phai lo lang vé hd tro ngon ngit va framework.

b. Ngudn mé sin c6

Selenium 1a tinh sin c6 cta ngudn md. Vi vdy, 1a mot cong cy ngudén ma,
Selenium 13 mét khung tu dong co thé truy cap cong khai va mién phi, khong co chi
phi tra trudc. Vi vay, CIC c6 thé tiét kiém tién & day va st dung ching cho cac muc
dich khéc.

Selenium gitip cac 1ap trinh vién va k¥ su kiém thir phan mém ty dong hoa cac
tinh ning va chirc ning cta trinh duyét web. Selenium 13 nguén mo ciing giup tuy
chinh mi dé quan 1y ma t6t hon va ting cudng chirc ning ctia cac ham va 16p duoc
xac dinh trudc. Selenium la cong cu kiém thir tu dong dang tin cay.

. HS tro nhiéu trinh duyét

Kich ban cta Selenium sir dung cho tit ca céc trinh duyét. Theo céc trinh duyét
StatCount, Safari, Internet Explorer, Chrome, Firefox, Opera va Edge la céc trinh
duyét dugc st dung nhiéu nhat trén toan thé giGi va tap 1énh Selenium tuong thich
v6i tat ca cac trinh duyét. Khi sir dung khong can viét lai cac tap 1énh cho moi trinh
duyét, chi mét tap 1énh cho tat ca cac trinh duyét.

d. HS tro hoat dong trén nhiéu hé diéu hanh

Vi nhiéu nguoi khac nhau nén sir dung cac hé diéu hanh khac nhau. Selenium van
13 mot cong cu co tinh di dong cao hd tro va c6 thé hoat dong trén cac hé diéu hanh

khac nhau nhu Windows, Linux, Mac OS, UNIX...
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Khi 1am viéc kiém thir tu dong co thé tao bd kiémthir Selenium trén bat ky nén
tang nao nhu Windows va cé thé thyuc thi cung bg kiém thr trén nén tang khac, vi du:
Mac hoic Linux. Diéu nay cho phép cac lap trinh vién va tester viét cac kich ban
kiém thu ty dong dé& dang hon va khong chu trong nhiéu dén nén tang ma né sé chay.

e. D& thyc hién

Khung tu dong Selenium la cong cu rat dé sur dung khi lam vé kiém thtr tu dong.
Selenium cung cép giao dién than thién v6i nguoi dung, gitp tao va thuc thi cac tap
1énh kiém thir mot cach dé dang va hi¢u qua.

f. Tai st dung va tich hop

Bo kiém thir tu dong Selenium co thé tai sir dung va cé thé duoc kiém thir trén
nhiéu trinh duyét va hé diéu hanh. Tuy nhién, van dé kho khan 1a Selenium khong
phai [a mot cong cu kiém thir tu dong toan dién. Do do, n6 can cac framework va tién
ich ctia bén thir ba dé md rong pham vi kiém th.

J. Tinh linh hoat

Quan 1y kiém thtr 13 rat quan trong trong vong doi cua kiém thtr phan mém. N6
tré nén dé dang va hiéu qua hon véi cac tinh ning Selenium nhu tip hop lai va tai
cAu tric cac truong hop kiém thtr. Diéu nay gitp cac 1ap trinh vién va tester thay doi
mau mot cach nhanh chéng, giam tring ldp, giam thiéu cac bién ching va cai thién
kha ning bao tri. Cac tinh ning nay lam cho Selenium linh hoat hon va c6 thé str dung
duogc so voi cac cong cu kiém thir tr dong khac va do d6 giup Selenium giit duoc loi
thé.

K. Thue hién kiém thir song song va tiép thi nhanh hon

Muc dich chinh cta kiém thir ty dong 1a dé tiét kiém thoi gian va nd luc. Véi sy
trg giup cua Selenium Grid, kiém thir tu dong c6 thé thuc hién song song nhiéu kiém
thir, do d6 giam thoi gian thyc hién kiém thir. Vi su tro gitp cua céc ludi dién toan
dam may dé kiém thir trinh duyét chéo, tester ¢ thé kiém thir trén hang tram trinh
duyét song song bang Selenium, do d6 gitp tiét kiém thoi gian.

1. Sir dung phan cirng it hon

Néu so sanh Selenium v6i cac cong cu kiém thur ty dong tip trung cua nha cung
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cap khac nhu QTP, UFT, SilkTest, thi chic chin chung ta s& thdy Selenium yéu ciu
it phan ctrmg hon so véi cac cong cu kiém thir khac.

m. D& tim hiéu va sir dung

Céc tap 1énh Selenium khong gidng nhu viét thudt toan phuc tap trim trang. Viét
tap lénh Selenium khong hon 14 viét mot vai doan ma dé kiém thir ty dong cac chic
nang cua trang web cua ban. Ngoai ra voi ti€n ich mé rong Selenium IDE trén trinh
duyét Firefox, ban c6 thé sur dung chirc nang ghi va phat dé tao tap 1énh Selenium dé
tham khéo trong tuong lai.

n. Cap nhat lién tuc

Vi Selenium duoc hd tro bdi mot cong déng va cong déng Selenium ciing lién

tuc phat hanh cac ban cap nhat va nang cép lién tuc. Phan tbt nhat dé c6 mot cong

d6ng 1a nhitng ning cip nay co san va dé hiéu.
3.5. Xay dung Testcase dé thuc hién kiém thit.

3.5.1. Test case la gi?

Test case la mo ta mot dit liéu dau vao (input), hanh dong (action) hoic mot
su kién (event) va két qua truy van (expected response). Muc dich cua test case 1a
kiém tra tirng chirc nang ciia tng dung phan mém hoat dong dung hay khong.

Test case ¢d thé c6 nhiéu phan khac nhau nhu ma test case, tén test case, muc
tiéu kiém thir, cac diéu kién kiém thw, dit lidu dau vao, cac budc thuc hién va két qua
mong doi.

Qua trinh hinh thanh va phat trién test case c6 thé gitp tim ra 13i trong céc yéu
cau hozc trong thiét ké cua tng dung, phan mém, vi né doi hoi phai tu duy hoan toan
thong qua cac hoat dong cua (ng dung, phan mém. Vi vay, viéc chuan bj test case

sém la can thiét trong qui trinh phét trién phan mém.

3.5.2. Vai tro cua test case
Test case 1a rat quan trong trong bat ki du 4n phan mém nao vi day 1a budc
dau tién trong qua trinh kiém thir va néu c6 gi do sai sot & budc nay sé kéo theo nhiéu

hé qua & cac giai doan tiép theo trong vong doi kiém thu.
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Test case la nhitng tinh hudng y&u cau cua khach hang. La viéc quan trong dé
xéc dinh nhiing thay d6i ma khach hang mong muén.

Mot ban test case bat budc phai 6 tirng trang thai riéng dé truéng nhom biét
duoc chire nang nao cua ng dung da dugc test va chua dugc test, nhitng chirc nang

nao nhiéu 13i va nguoc lai.

3.5.3. Céu triic co bdn ciia test case
Tay thudc vao tirng template cua tirng cdng ty nén cau tric cua test case s&
khac nhau. Tuy nhién, vé co ban thi test case cua CIC bao gém céc thanh phan chinh

sau day

3.5.4. Nhitng buéc quan trong dé ban viét dwoc mot test case hiéu qud.

Dau tién, phai xac dinh dugc pham vi va myc dich cua viée test 1a gi. Xéac dinh
nhitng diém c6 thé test, hiéu muc dich cua viéc test, ban phai hiéu dugc noi dung yéu
cau cua khach hang.

Xac dinh viéc bat dau test. Mot file test case thuong phai cd: Cac chirc ning
co ban, ¢6 kha ning chiu 15i cao va hiéu ning cua file test, giao dién truc quan. Dua
Va0 cac yéu cau cia hé théng dé c6 hudng thiét ké file test case tét nhat.

File test case can cd nhitng budc don gian, minh bach, d& hiéu, cac trudng hop
thar nghiém nén cd gia tri, tdm tat va ngan, test case nén cé su lién két, test case co
thé bao tri, chuan bi dit liéu test. Dir liéu test da dang tng véi cac truong hop kiém

thtr. Cac dit lieu hop 1, khéng hop 18, dit liéu 16i.
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3.5.5. Test case kiém thir web CIC.

Duéi day 1a mot s test case ma em viét dé phuc viéc kiém tha mot phan ddi véi Trang web danh cho céc ca nhan vao
dang ky nguoi ding khai thac bao céo tai Trung tam Thdng tin Tin dung Qudc gia Viét Nam
Website: https://cic.gov.vn

CC3

CreditinFO TRUNG TAM THONG TIN TiN DUNG

Du an CIC

Tén man hinh/ Tén chirc nang Phéan hé khach hang vay
Ma truong hop kiém thir KHV

Tai liéu tham khao

Kiéu test: Kiém thu ty dong

Ngay test; 25/03/2021

Nguoi viét test case Ngocpt

Dir liéu test
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Tinh
) hudng _ ) _ Tinh | Céan | Ghi
MaTC Cac buoc thuc hién Keét qua mong doi ]
thwc trang | bg test | chu
hién
Truy | Truy cap bang trinh duyét Chrome, ngocpt
KHY 1 cap | Truy cap bang trinh duyét Firefox, Truy cap thanh cong trén
- trinh tat ca cac trinh duyét
duyét
Vao duong link trang webside: https://cic.gov.vn/ . A ngocpt
Dbang nhap thanh cong.
Click “Dang nhap” o . )
. Man hinh xuat hién théng
Xuat hién man hinh dang nhap .
. o béo “Ve viéc ho tro
KHV_2 bién thong tin: o
_ TCTD va khach hang do
- Tén tai khoan _
Dang , anh huéng dich covid -
- Mat khau
nhap 197
Click “Dang nhap”
Vao duong link trang webside: https://cic.gov.vn/ ) ngocpt
Man hinh thong bao “Vuli
Click “Pang nhap” . L
KHV_3 long nhap du thong tin tai

Xuit hién man hinh dang nhap

Pién thdng tin

khoan va mat khau
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KHV_4

- Tén tai khoan: dé trong
- Mat khau: dé trong
Click “bang nhap”

KHV 5

Vao duong link trang webside: https://cic.gov.vn/
Click “Dang nhap”

Xuat hién man hinh dang nhap

bién théng tin

- Tén tai khoan: nhap dang thong tin

- Mat khau: dé tréng

Click “Pang nhap”

Man hinh thong béao “Vui
Iong nhap du thong tin tai

khoan va mat khau

ngocpt

Vao duong link trang webside: https://cic.gov.vn/
Click “Pang nhap”

Xuat hién man hinh dang nhap

Pién thdng tin

- Tén tai khoan: nhap khong dung thong tin

- Mat khau: nhap khong diing thong tin

Click “dang nhap”

Man hinh théng béo
“Pang nhap that bai! Quy
khach vui long kiém tra
thong tin dang nhap va

thir lai.

ngocpt
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KHV_6

KHV 7

KHV_8

bang nhap thanh cong click chon “d6i mat khau”

Xuat hién man hinh “ddi mat khau dang nhap”

Dién thong tin vao trudng bit budc

- Mat khau hién tai: dién dtng mat khau hién tai

- Nhap mat khau: nhap mat khau méi theo dung yéu cau
- Nhap lai mat khau: nhap lai mat khau tring vai phan
nhap mat khau

Click ntt “luu”

Man hinh xuét hién thong
bao “Ddi mat khau thanh

cong”

ngocpt

Ping nhap thanh cong click chon “d6i mat khau”

Xuat hién man hinh “d6i mat khau dang nhap”

Dién thong tin vao trudng bat buoc

- Mat khau hién tai: dién khong dung mat khau

- Nhap mat khau: nhap mat khau méi theo dung yéu cau
- Nhap lai mat khau: nhap lai mat khau tring voi phan
nhap mat khau

Click nat “Luu”

Man hinh théng bao “Co
15i xay ra! khong thé thay

d6i mat khau”

ngocpt

Pang nhap thanh céng click chon “d6i mat khau”
Xuat hién man hinh “ddi mat khau diang nhap”

Pién thong tin vao truong bat budc

Man hinh thong bao “Mat
khau x&c nhan khéng

trung khéop”

ngocpt
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KHV_9

- Mat khau hién tai: dién dtng mat khau hién tai

- Nhap mat khau: nhap mat khau méi theo dung yéu cau
- Nhap lai mat khau: nhap lai mat khau khéng trang voéi
trudong nhap mat khau

Click nut “Luu”

Dang nhap thanh céng click chon “d6i mat khau”
Xuat hién man hinh “d6i mat khau dang nhap”
Pién thong tin vao truong bat budc

- Mat khau hién tai: dé tréng

- Nhap mat khau: dé trong

- Nhap lai mat khau: dé tréng

Click nut “luu”

Nut “Luu” khong click

duoc

ngocpt

KHV_10

Khai
thac

béo cao

Sau khi dang nhap click chon muc khai thac bao cao
Man hinh xuét hién muc “Khai thac bao céo tin dung”
Click chon nat “Tra ctru bao cao”

Man hinh xuit hién muc “Xac nhan tra ctru bao c4o”
Click nut “Xac nhan”

Man hinh xuét hién muc “Xac thue ma OTP” va thong

bao “ma OTP dugc guri vao dién thoai ciia quy khach”

Man hinh xut hién bao
cao thong tin tin tin dung

khach hang vay ca nhan

ngocpt
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KHV 11

M¢ dién thoai nhap ma OTP dung vao phan xac thuc ma
OTP

Click vao nut “Thuc hién”

Chuong trinh tré vé man hinh “danh sach man hinh da
bao cdo”

Click node “Xem”

Sau khi dang nhap click chon muc khai thac bao cao
Man hinh xuat hién muc “Khai thac bao céo tin dung”
Click chon ntt “Tra ctru bao cao”

Man hinh xuat hién muc “X&c nhan tra ciru bao cio”
Click nuat “Xac nhan”

Man hinh xuat hién muc “xac thuc ma OTP” va thong
bao “Ma OTP dugc gui vao dién thoai ctia quy khach”
Mg dién thoai nhap ma OTP dung vao phan xac thyc ma
OTP

Click vao nut “Thuc hién”

Chuong trinh tré vé man hinh “danh sich man hinh da
bao cao”

Click node “Tai vé”

Chuong trinh s¢ tai file

PDF vé may

ngocpt
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KHV 12

KHV 13

KHV_14

Sau khi dang nhap click chon muc khai thac bao cao ngocpt
Man hinh xuét hién muc “Khai thac bao céo tin dung” Man hinh tré vé muc
Click chon nit “tra ctru bao cao” “Khai thac bao céo tin
Man hinh xuit hién muc “Xac nhan tra ciru bao c4o” dung”
Click nut “Huy bo”
Truong hop khai thac bao cao trong cung mot ngay Man hinh thong bao “Quy ngocpt
(chua c6 bién dong) khach hang da thyc hién
Sau khi dang nhap click chon muc khai thac bao cao khai thac thanh céng bao
Man hinh xuét hién muc “Khai thac bao céo tin dung” cao trong cung ngay. Quy
Click chon nat “Tra cttu bao c4o” khach cé chiac chan muén
tiép tuc thyc hién khai
thac bao cao khong?”
Click “Pdng y” chuong
trinh xuat hién “Xac nhan
tra ctru bao cao”
Truong hop khai thac bao cao trong cung mét ngay ngocpt

(chua c6 bién dong)
Sau khi dang nhap click chon muc khai thac bao cao

Man hinh xuét hién muc “Khai thac bao céo tin dung”

Man hinh déng thong béo
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Click chon nat “Tra ctru bao cao”

Click nut “Dong”
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3.6. Xay dung phan mém va ing dung
O phan nay em di viét chuong trinh phuc vy cho kiém thir tw dong trang web
cua Trung tdm Théng tin Tin dung Quéc gia Viét Nam, st dung ngén ngit java dé

phat trién dua trén cong cu selenium,

3.6.1. Xdy dung chwong trinh kiém thir tw dong

CAu truc cua phan mém kiém tha tu dong gom c6 cac tang (g6i) chinh sau
Tang 1: Testcases: quan ly cac Module / function trong du an

Tang 2: PageUls: Quan ly Ul, HTML, Locator

Tang 3: PageObjects: Quan ly céc actions trong tang trang

Tang 4: Commons: cac function ding chung

N re aA PR I3 A - A A A
Hinh [3.2] duéi day la hinh anh cau tric phan mém dugc xay dung
@ workspace - luanvan/testcases/com/cic/login/Login_02_Invalid_Credentials.java - Eclipse IDE
File Edit Source Refactor MNMavigate Search Project Rumn WY TN o Help
i =T < = [E Wl A o~ D - G - Q- B & = e B -
|

‘= | = Package Explorer =2 = = g — B9
B ~ & = luanwvan [luanwvan Mmaster] L)
. = JRE System Library [JavaSE-1.8]

= -~ &8 - testcases

~  HE = com.cic.login
[ Login_O1_“Valid_Credentials.java
[z Login_0Z_Invalid_Credentials.java
~ &3 =~ com.cic.user
[ = User_01_Change_Password_Page_java
B User_02_Khai_Thac_Bao_Cao.jawva
- pagelUls
g2 = cicUls
2 ChangePasswordPageUl java
[ = HomePageUljava
[ KhaiThacBaoCaolUl.java

¢
¢l

= pageObjects
#a - cicpageObjects

[f2 ChangePasswordPageObjectjava

[ = HomePageObjectjava

[F2 KhaiThacBaoCaoPageObjectjava
o B commons

3 ciccommons
=i Referenced Libraries

¢
¢

~ = browserDrivers
== browser.exe
= chromedriver.exe
= CocCocSetup.exe
= geckodriver.exe

= libraries

~— Ex = test-output
=y = CIC Suite
= Default suite
Ex = junitreports
== = old
== Suite
Wl bullet_point.pna
wn collapseall.gif
Ea = emailable-report.htmil
wh failed.png
wd = index.html oo

Hinh 3.2 Cac tang cau truc cia du an
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3.6.2. Xudt bdo cdo két qud
Dé biét duoc viéc chay kiém thir tu dong thi nguoi kiém thir s& xem béo 15i &
phan két qua nay, tong sé luong case 13i, sé case khong 13i, tong s case di chay ...

- Toéng hop toan bd ca kiém thur
¥ testng.xml & Console AL Results of running suite 22 23 GitStaging | & U | @& E ~|H § =

Search; |

O Passed: 10 B Failed: 2 B Skipped: 0

= All Tests| £ Failed Tests| Summary
g CIC Suite (10/2/0/0) (117177 5)
~ @l Run on firefox ( 56.936 s)
~ i com.cicloginlogin_01_Valid_Credentials
& Login_01_Valid_Username_And_Password (41.425 s)
tt com.cicloginlogin_02_Invalid_Credentials
it Login_01_Invalid_Empty_User_And_Password (1.007 s)
o Login_02_Valid_User_Invalid_Passwaord (2.26 5)
tit] com.cicuser.User_01_Change_Password_Page
o Change_Password_01_Confirm_Password_MNot_Match (4.832 5)
fit] Change_Password_01_Less_Than_6_Chars (3.6 s)
o Change_Password_01_Wrong_Current_Password (3.812 5)
+ @ Run on chrome ( 60.241 s)
~ i com.cicloginlogin_01_Valid_Credentials
Bt Login_01_Valid_Username_And_Password (41.259 s)
tt com.cicloginlogin_02_Invalid_Credentials
it Login_01_Invalid_Empty_User_And_Password (0.876 s)
o Login_02_Valid_User_Invalid_Password (4.504 s)
it com.cic.user.User_01_Change_Password_Page
o Change_Password_01_Confirm_Password_MNot_Match (6.063 s)
it Change_Password_01_Less_Than_&_Chars (3.632 s)
o Change_Password_01_Wrong_Current_Password (3.907 s)

¢

¢

¢

¢

All tests: thé hién cac testcase dugc chay, nhitng case ¢6 ddu X mau xanh duong la
nhitng case 15i, con nhiing case du tich mau xanh 14 cay 1a nhitng case khong bi 15i
Khi nhin vao ban nay ngudi xem s& biét duoc 15i & case nao, va sira ¢ case d6

- Téng hop nhiing case 13i (failed tests)
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%] testngxml E Console N Results of running suite 2 % Git Staging = E
o EYE S

Search: |

O Passed: 10 B Failed: 2 @ Skipped: 0

= All Tests | (% Failed Tests| Summary
v 8 CIC Suite (0/2/0/0) (82684 5).
~ g Run on firefox (41.425 s)
~ Hi com.ciclogin.Login_01_Valid_Credentials
&l Login_01_Valid_Username_And_Password (41425 s)
~ E Run on chrome (41.259 s)
v il com.cicloginlLogin_01_Valid_Credentials
it Login_01_Valid_Username_And_Password (41.259s)

Failure Exception

Failed tests: loc nhitng case bj 15i, véi du &n 16n ¢6 nhiéu case thi viéc tong hop céc
case 13i s& giup ngudi kiém thir nhin ra cac case 16i d& dang hon.
- T6m tit (summary)
|| testng.xml B Console A Results of running suite &2 | %3 Git Staging = d

|4 TR BE-|IE 3
Search:| |

o Passed: 10 B Failed: 2 @ Skipped: 0

s All Tests | Failed Tests | Summary

Tests

Test name Time (seconds) Class count Method count
E'Run on chrome: 60.241 3 5]

Run on firefox 56.936 3 6

Qua bang tém tit chling ta thay chuong trinh chay kiém thir 2 tén kiém thu
(test name) chay trén test name chrome (run on chrome) tong thai gian chay
60.241s s 16p (class count) 3 va s6 ham dugc chay (method count) 12 6
Chuong trinh chay trén test name firefox (run on firefox), tong thoi gian 56.936s, s6
16p (class count) 3 va s6 ham dugc chay (method count) 13 6
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Két qua kiém thir (test results)
- K&t qua tong thé

{ CIC Suite

Info
¢ Fluanvan'echipse'workspace'luanvan'testng xml
e 2tests
e 0 groups
¢ Times
¢ Reporter output
e Ignored methods
¢ Chronological view

Results
« 12 methods, 2 failed, 10 passed
« Failed methods (hide)

B8 Login 01_Valid Username_And_Password
B8 Login 01_Valid Username And_Password

« Passed methods (hide)

Kl Change Password_01_Confirm_Password Not_Match
K2 Change_Password_01_Confirm_Password_Not_Match
K4 Change_Password_01_Less_Than_6_Chars
K2 Change Password 01 Less Than 6 Chars
B Change Password_01_Wrong Current Password
Kl Change Password_01_Wrong Current_Password
B Login_01_Invalid Empty User_And_Password
1_Invalid_Empty User_And_Password
B Login_02_Valid User_Invalid_Password
& K Login 02 Valid User Invalid Password S,

B Login 0

e Thong tin

v' Puong link luu trit file kiém thir :
F:\luanvan\eclipse\workspace\luanvan\testng.xml
v" Céc kiém thir cho CIC suite: chay trén 2 trinh duyét firefox, chrome

e Thoi gian kiém thir (time)

Bang bao céo két qua kiém thir.

Times for CIC Suite

Number

= O O 0 ~N O WUk WN = O

-

Total running time: 1 minutes

Method
Login_01_Valid_Username_And_Password
Login_01_Valid_Username_And_Password

Class
com.cic.login.Login_01_Valid_Credentials
com.cic.login.Login_01_Valid_Credentials

Change_Password_01_Confirm_Password_Not_Match com.cic.user.User_01_Change_Password_Page

Change_Password_01_Confirm_Password_Not_Match com.cic.user.User_01_Change_Password_Page

Login_02_Valid_User_Invalid_Password
Change_Password_01_Wrong_Current_Password
Change Password 01 Wrong Current Password

Change Password 01 Less Than 6 Chars
Change_Password_01_Less_Than_6_Chars
Login_02_Valid_User_Invalid_Password
Login_01_Invalid_Empty_User_And_Password
Login_01_Invalid_Empty_User_And_Password

com.cic.login.Login_02_Invalid_Credentials
com.cic.user.User_01_Change_Password_Page
com.cic.user.User 01 Change Password Page
com.cic.user.User 01 Change Password Page
com.cic.user User_01_Change_Password_Page
com.cic.login.Login_02_Invalid_Credentials
com cic login Login_02_Invalid_Credentials
com.cic.login.Login_02_Invalid_Credentials

Time (ms)
41,425
41,259

6,083
4,832
4 504
3,907
3,812
3,632
3,600
2,260
1,007

876
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Mumber: S thi tu
Method: cac phuong thurc
Class: cac 1op
Time: thoi gian chay cac case
- Céackét qua
e Két qua bao gom:
v Phuong thirc (methods): 12

v’ Két qua 16i (failed): 2

ELogin_Ol_Val id_Username_And_Password
ELogin_Ol_Val id_Username_And_Password

v’ Két qua dung (passed): 10

Change_Password_Ol_Confirm_Password_Not_Match
Change_Password_O 1 Confirm_Password_Not_Match
Change_Password_O1_Less_Than_6_Chars
Change_Password_O1_Less_Than_6_Chars
Change_Password_O 1 Wrong_Current_Password
Change_Password_O1_Wrong_Cu rrent_Password
Login_Ol_Invalid_Empty_User_And_Password

L™

: Login_01 Invalid_ Empty_User_And_Password

L™

Login_02_Valid_User_Invalid_Password

L

Login_02_Valid_User_Invalid_Password


file:///F:/luanvan/eclipse/workspace/luanvan/test-output/index.html
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file:///F:/luanvan/eclipse/workspace/luanvan/test-output/index.html
file:///F:/luanvan/eclipse/workspace/luanvan/test-output/index.html
file:///F:/luanvan/eclipse/workspace/luanvan/test-output/index.html
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77

- File tong hop bao céo céc ca kiém thir va ké qua sau khi kiém thir

STT | Testname Cé4c ca kiém thir Két qua Th;:ag;an Ly do

1 Chay trén | Login_01 Valid_Username_And_Password failed 41.425s Nhap s6
trinh duyét liéu khong
firefox ding

2 Change Password 01 Confirm_Password Not Match pass 4.832s

3 Change_Password 01 Less Than_6 Chars pass 3.65

4 Change _Password 01 Wrong_Current_Password pass 3.812s

5 Login_01 Invalid Empty User And Password pass 1.007s

6 Login 02 Valid User Invalid Password pass 2.265

7 Chay trén | Login_01 Valid_Username_And_Password failed 41.259s Nhap s6
trinh duyét li¢u khong
chrome ding

8 Change Password 01 Confirm_Password Not Match pass 6.063s

9 Change Password_01 Less Than 6 Chars pass 3.632s

10 Change Password 01 Wrong_Current_Password pass 3.907s

11 Login_01 Invalid Empty User And Password pass 0.876s

12 Login 02 Valid_User_Invalid_Password pass 4.504s

Bang 3.1 Tong két 16i
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file:///F:/luanvan/eclipse/workspace/luanvan/test-output/index.html
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KET LUAN CHUONG.
Trong chuong nay hoc vién di lya chon dugc cong cu, ciing nhu phwong thirc dé thuc
hién kiém thir ty dong dbi véi website caa Trung tdm Thong tin Tin dung Quéc gia Viét
Nam, ciing trong phan nay, hoc vién da xdy dung dugc mot sé kich ban kiém thir, xay dung

hé théng kiém thir va da chay thanh céng trén moi truong that cua don vi.
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KET LUAN

Sir dung kiém thir tw dong tai Trung tdm thong tin tin dung Quédc gia Viét nam 1a
y&u cau can thiét va ph hop trong su phat trién cua thoi dai cdng nghé ki thuat sé. Ung
dung / chuong trinh dugc xay dung, cap nhat dé dap tng nhitg doi hoi nhu cau cua khéch
hang, nang cap co s& dit liéu cua Trung tdm thdng tin tin dung Quédc gia Viét Nam dé phuc
vu nhu cau cua khach hang ciing nhu giam bét nhitng hoat dong thu cong, luan vén da trinh

bay nhirng noi dung sau:
Thet nhat, nghién ctiu tong quan vé kiém thir tng dung/phan mém

Thet hai, nghién cuu vé cng nghé kiém thir tw dong, cac cong cu kiém ther ty dong

hién nay, lya chon céng cu va phuong phap kiém thtr pht hop véi yéu cau caa don vi.

Thet ba, thuc hién xay dung testcase dé phuc vu viéc tao ra chuwong trinh kiém thir
tu dong doi voi website khai thac nhu cau vay caa Trung tam Thong tin Tin dung Qudc gia
Viét Nam.

Pé tai nghién ctiru vé kiém thir ty dong di duoc nhiéu nhiéu ngudi nghién ¢, nhung
v6i Trung tam Thong tin Tin dung Quéc gia Viét nam thi day 13 mot tng dung méi. Mac
du da cd gang hoan thién mot cach tét nhat nhung luan van khéng thé tranh nhitng sai sot.
Em mong nhan duoc su dong gop y kién tir thay o va cac ban dé hoan thién luan vin cua

minh.
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BAN CAM POAN VE KIEM TRA MUC PO TUONG PONG
Em cam doan di thuc hién viéc kiém tra mirc d6 twong dong ndi dung luan vin qua
phan mém DolT mét c4ch trung thuc va dat két qua muac do twong dong 1a 18% toan bo
nodi dung luan van. Ban luin van kiém tra qua phan mém 1a ban cimg da nop dé bao vé
truéc hoi ddng. Néu sai em xin chiu cac hinh thire ky luat theo quy dinh hién hanh cua Hoc

vién.

Ha Noi, ngay thang nam 2021
HOQC VIEN CAO HQC
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