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- Vi cac man hinh hay thao tac cAn tuong tac véi cac
phan tir winform (popup ciia trinh duyét hay hé diéu
hanh) nhiing phan tor nay khong c6 Xpath trong
khuon khé cia dé an hoc vién chua xir ly dugc.

- Chua c6 noi dé quan ly tap trung két qua chay kiém
thir tu dong

V6i nhitng han ché ké trén hudng phat trién ciia dé an s&
nang cip dé hd tro giai quyét nhitng van dé han ché ké trén:

- Phat trién chay song song: Khi sé luong kich ban
16n c6 thé nghién ciru theo huéng dé co thé chay
song song cac kich ban cing luc dé tiét kiém thoi
gian.

- Phat trién twong tac cac phin tir khong c6 Xpath:
C6 thé st dung nhitng cong cu thu vién xir ly phin
tir theo toa do hay hinh anh dé c6 thé tuong tac véi
cac phan tir khong co Xpath.

- Phat trién hé théng quén ly tip trung két qua
chay kiém thir tw déng: Chua c6 noi quan ly tap
trung cac két qua kiém thir tu dong. Trong tuong lai
can xady dung hé thdng dé co6 thé quan ly tap trung
két qua kiém thur tu dong, tur do thé hién truc quan
két qua dudi dang biéu dd, dashboard hodc so sanh
két qua kiém thir tu dong véi cac 1an chay trude do.
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MO PAU
1. Tinh cAp thiét clia dé an

Cong nghé thong tin dang trai qua mot sy phat trién
nhanh chéng trong thoi dai hién tai. Piéu nay di kém véi sy
gia tang vuot bac vé s6 lugng va quy mo ctia hé théng mang
va phin mém. Tuy nhién, sy ting trudng nay ciing di kéo
theo nhiéu vén dé lién quan dén 138i va su cb cia phén mém,
anh huong dén kinh té, xa hoi va uy tin cia céc td chiic.

Céac sy cb khong chi xuét phéat tir nhitng vin dé
khach quan, ma con do sy thiéu sét trong qué trinh kiém
thir va thdm dinh trude khi san pham hodc dich vu duge dua
ra thi trueong.

Viée str dung céc hé théng kiém thir ty dong 14 hét
strc cAn thiét. Chung cho phép thuc hién kiém thir phin
mém mot cach nhanh chong, hiéu quéa va chinh xac, dong
thoi giam bét sy phu thude vao cong strc va thoi gian cua
con nguoi.

Trung tdm Gido duc dién tir tryre thudce cong ty Cong
nghé thong tin VNPT thuc hi¢n céc chirc ndng nhiém vu
cho cong cudc chuyén doi sé trong nganh giso duc véi 3
khéi chinh 12 khdi Quan ly sé chuyén vé quan ly nha truong,
Khéi hoc tap s6 chuyén cung cép céac giai phap hoc va thi
truc tuyén va khéi tich hop sé chuyén cung cép cac hang
muc chuyén ddi dir liéu véi cac hé thng bd ban nganh
khéc.

Hg sinh thai Gido duc cia trung tdm Giai phap Gido
duc dién tir gdm rat nhidu phin mém duoc str dung 63/63
tinh thanh véi s6 lugng sb lién lac 12 hon 8.000.000 s6 lién
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KET LUAN VA HUONG PHAT TRIEN

Trong qué trinh x4y dyng va trién khai thir nghiém
dé 4an, nhiéu két luan d3 duogc hocv ién rut ra tir cac kinh
nghiém thuc té, Nhitng két luan nay khong chi phan anh
nhiing thanh céng ma con c¢6 nhing thach thirc cdn hoc hoi
cai tién tir qué trinh trién khai kiém thir ty dong. Duéi day
1a mot s céac két luan duge hoc vién rit ra

- Hiéu qua ciia viéc 4p dung Robot Framework:
Viéc str dung RobotFramework dad mang lai nhiing lgi ich
r3 rang trong viée toi vu hoa quy trinh kiém thir.,

- Tinh linh hoat va mé rong: M6 hinh kiém thu ty
dong duoc dé xuAt cung viéc str dung Robot Framework da
cho théy tinh linh hoat cao trong viéc mé rong va diéu chinh
céc kich ban theo yéu ciu ctia dy an.

- Sur twong thich: Qua qué trinh trién khai dé 4n hoc
vién rat ra két luan RobotFramework rat thich hop dé ap
dung kiém thir cho céc tinh ning hay man hinh c6 danh
sach, cac form dir li€u, cac chirc ning thém, stra, x6a dit
lidu. Va robot Framework khong phit hop dé check céc tinh
ning c6 gir tin nhin x4c nhin qua dién thoai, cAc tinh ning
thién vé phong chéng ty dong héa nhu captcha, xac thuc
hai 16p.

- Hu6ng phat trién twong lai:

Mic di d& an mang lai hiéu qua manh mé& va linh hoat dé
kiém thir chire nang ty dong, nhung van c¢6 mot s han ché
can khic phyc trong tuong lai, c6 thé ké dén:
- Vi s6 luong kich ban kiém thir 16n sé& tén rat nhiéu
thoi gian dé chay bo kich ban kiém thir.
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dang ké tir 14 kich ban thir nghiém ban d4u di ting 1én 160
kich ban

- 100% kiém thir vién ctia trung tdm Giai phap Gido
duc dién tir da sir dung thanh thao RobotFramework
3.3. Panh gia két qua thwe nghiém

- S6 lugng kich ban ting 800% (tir 20 kich béan thi
nghiém 1én 160 kich ban).

- Thoii gian kiém thir hdi quy ctia kiém thir vién giam
di dang ké tAm 40%. Trudc khi 4p dung kiém thtr chirc ning
tu dong can 3 kiém thir vién chay kiém thir hdi quy trong
vong 2h. Sau khi 4p dung kiém thtr tu dong chi can mot
kidm thir vién kiém thir hdi quy voi nhitng kich ban khong
kiém thir ty dong duge trong vong 1h (toc do kiém thir ting
1én 6 14n).

- V& hiéu qua khi sir dung kiém thir tw dong cho
kiém thir hdi quy ciia vnEdu:

M&i 1an release nhéan vién kiém thir s& tén khoang
2h dé kiém thir hdi quy cho cac chirc ning khong ap dung
kiém thtr ty dong va céac tinh nang moi chinh stta. Thoi gian
tiét kiém duoc 75% so voi thoi gian khi khong ding kiém
thtr tw dong. Thoi gian danh cho kiém thir hdi quy mot tudn
la: 4h ciing giam dugc 75% thoi gian so véi kiém thir hoi
quy thu cong.

KET LUAN CHUONG

Trong chuong nay hoc vién trinh bay viéc trién khai
kiém thir ty dong cho hé théng vnEdu theo giai phap dé
xuét. Cling nhu danh gia nhitng gia tri thu dugc va nhiing
diém con ton tai sau mot thoi gian thuc nghiém thye té
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lac, hon 29.000 truong hoc, hon 800.000 gido vién trén toan
quc .

V6i luong str dung 16n, thay ddi cAp nhat nhiéu, sé
lugng tinh nang 16n, cac hé¢ théng trong hé sinh thai cAn mot
chét lugng va do 6n dinh cao. Voi luong nhan sy kiém thir
han ché va dinh hudng phat trién theo m6 hinh Agile/Scrum
khién hé théng cai tién lién tuc nén viéc trién khai kiém thu
tu dong la mot viéc rit quan trong dé dam bao chét luong
cho céc hé théng.

Vi nhiing 1y do trén nén em di lwa chon d& 4n
“NGHIEN CUU PHUONG PHAP KIEM THU CHUC
NANG TU PONG VA AP DUNG CHO HE THONG
VNEDU” nham xem xét cac van dé vé kiém thir ty dong va
ap dung kiém thtr tw dong trong cic hé thdng cong nghé
thong tin.

2. Tong quan dé an

Trong kiém thir phdn mém, kiém thtr ty dong (test
automation) 12 viéc st dung cong cu (tool) dé thue hién cac
kiém tra va so két qua thyc té voi két qua du doan. Kiém
thir tyr dong 13 6 thé ty dong hoa mot s6 nhiém vu kiém thir
lap di lap lai, hay 14 cac kiém thir bo sung nhung s& kho
thuc hién thi céng. Kiém thir tu dong rat quan trong kiém
thir lién tuc.

3. Muc tiéu ciia dé an

Pé 4n xem xét va tim hidu vé co so 1y thuyét vé kiém
thir va trién khai kiém thor phdn mém ty dong dé giam
ngudn nhén lyc kiém thir va dam bao chit lvgng phin mém
50 v6i cong viée kiém thir thi cong.
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Muc tiéu chinh ctia dé 4n 13 nghién ciru cach &p dung
cong cu kiém thir ty dong vao cac phan mém, dam bao phan
mém han ché 161 dén muc toi thiéu.

4. P6i twong va pham vi dé an

Dé 4n bao gdm ddi twong va pham vi nhu sau:

- Gidi thi€u va phan tich hi¢én trang ctia vnEdu.

- Tim hiéu v& kiém thir chtrc ning ty dong.

- Bé xuét va xdy dung phuong phap Kiém thir chirc
nang tu dong cho cac chirc nang chinh trén Web ctia vaEdu.

- Banh gia hiéu qua cia viéc &p dung phuong phép.
5. Noi dung dé an

Ngoai m& du va két luan, dé tai c6 két clu gbém 4
chuong sau:

CHUONG I: KIEM THU CHUC NANG VA HIEN
TRANG CUA VNEDU

CHUONG 2. PE XUAT PHUONG PHAP KIEM
THU TU PONG CHO HE SINH THAI VNEDU

CHUONG 3. THUC NGHIEM VA DANH GIA

KET LUAN VA HUONG PHAT TRIEN
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- Ap dung vao quy trinh devOps:

Quy trinh DevOps 1a quy trinh khép kin tyw dong hoa
tir viéc kiém thtr tinh, luu gitt ban build, trién khai code,
chay kiém thir chtrc nang tw dong va cudi cing 1a luu gitt
phién ban release

M&i 14n dev commit code 1én theo cdu hinh cua
project sau 1 phut Jenkin s& kiém tra trén server chira code
(bitbucket) xem c6 ban build m&i khong néu c6 s& 1iy code
vé Jenkin agent va chay phan tich tinh bang phin mém
SonarQuebe sau khi phén tich tinh dat yéu ciu hé thong s&
nén va day mot ban code 1én luu trit & server Nexus. Sau d6
14y ban build vira luu tai Nexus trién khai trén méi trudong
dev/Test. Sau khi trién khai trén mai trudng dev/Test s& goi
dén Testsuite ciia Robot Framework va chay céc kich ban
kiém thtr chire nang. Néu kich ban kiém thir chirc ning déu
dat yéu céu thi s& giri két qua 1én nhém chat va lvu giit mot
ban trén server Nexus tai folder release

Hinh 3.12. Quy trinh DevOps trién khai cho vnEdu

3.2. Két qua thwe nghiém dwgc dé xuét

Pé 4n da duoc hoc vién dé xuét va ap dung hon 1
nam, bat dAu trién khai str dung tir ngay 10.12.2022.

Sau mot nam dua d& xudt d& 4n vao sir dung véi
vnEdu da thu dugc mot sb két qua tich cyc nhu sau:

- 6 lwong kich ban kiém thir chirc nang d4 ting 1én
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Ma :

A l o I\t o
Kich | TePMICR i buc thie hign | ot 4ua mong
bén ban doi

su thanh | 2. Vao quan ly nha |cong
cong truong
3. Vao quéan ly nhén sy

(C6 thé xem thém cdc madu kich ban tai quyén dé dn day di)
3.1.2. Xay dwng kich ban kiém thir chive ning tw dong
theo cdc kich ban thii cong da xdy dung

Buée 1: Xay dung file resource gdm nhitng keyword
can thiét cia mot man hinh

Budée 2: Str dung cac keyword da duoc xdy dung dé
tao ra cac kich ban kiém thir trong file testcases

Buwée 3: Trong file Testsuite.robot s€ goi dén
keyword testcases vira xdy dung

Cac kich ban con lai cling dugc xdy dung voi
phuong phép tuong tu
3.1.3. Dé xuiit dp dung nhitng mo rong

- Ap dung co ché tir dong chay lai kich ban chay thét
bai:

Khi chay kich ban kiém thir c6 thé do mot nguyén
nhan khach quan nao d6 khién mot trong cac kich ban chay
that bai

Pé han ché viée nay hoc vién dé xuét xdy dung co
ché mdi kich ban thét bai s& duoc chay lai 3 1an néu ca ba
1An déu 1a that bai thi két qua duoc xéac dinh 1a thét bai, néu
mot trong 3 1dn ma chay thanh cong thi s& khong chay lan
tiép theo va dugc danh dau 14 thanh cong

4

CHUONG 1. KIEM THU CHUC NANG VA HIEN
TRANG CUA VNEDU.

1.1. Kiém thir Chirc niing
1.1.1. Kiém thi chikc ning la gi

Kiém thtr chire nang 13 mot loai kiém thir phdn mém
nhdm x4c minh chirc ning cua hé thdng phan mém hoic
tng dung. Kiém thir chirc nang tap trung vao viéc dam bao
rang hé théng hoat dong theo cac yéu cdu chiic nang da
dugc chi dinh va dap g cac nhu cau kinh doanh da dinh.
1.1.2. Khd khén gdp phdi khi kiém thii chirc ning

Khé khin do lwgng chire ning Ién va b kich ban
16m: Voi cac hé thdng 16n va c¢6 khdi lugng 16n chire ning
b6 kich ban kiém thir chirc nang sé rat 1n, s6 lugng nghiép
vu cAn phai kiém thir s& rat 16n

Kiém thir hdi quy tén rdt nhiéu thoi gian va
nguédn lye: Viée kiém thir hoi quy (Kiém thtr nhitng tinh
nang khong thay rdi d& dam bao nhiing thay dbi khong lam
anh huong dén nhitng tinh ning khac ciia hé théng) ton rat
nhiéu ngudn lyc va thoi gian ctia kiém thir vién

Kiém thir chire ning bi anh huong béi cac yéu to
con nguwdi: Kiém thur chire nang thudng duge thuc hién béi
céc nhan su kiém thtr. Va cac yéu tb con nguoi nhu tim ly,
ap luc, chi quan c6 thé anh hudng 16n dén higu qua va két
qué cua kiém thir chtic ning.
1.2. Gi6i thiéu va phén tich hién trang kiém thir chirc
ning cia vnEdu
1.2.1. H¢ sinh thdi gido duc vanEdu

vnEdu 1a hé sinh thai gido duc s 1 Viét Nam, hién
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dang cung cap hon 20 san pham dich vu trén 29.000 truong
hoc trén toan qubc. Py ciing 1 hé sinh thai gido duc chiém
thi phan 16n nhét Viét Nam.
1.2.2. Cic diém ndi bit ciia hé sinh thdi vnEdu so véi
cdc gidi phdp khdc trén thi truong

- Dit liéu hé théng dugc lién thong ddng b voi ma
dinh danh ctia hé théng CSDL nganh gido duc ciia Bo Gido
duc va dao tao.

- Thi phén s6 1 tai Viét Nam

- Hé sinh thai ddy du va toan dién nhét véi nhiéu san
phém dich vu

- Dép tng tit ca cac thong tu, nghi dinh ciia Bo Gido
duc va dao tao
1.2.3. Tinh ndng ciia hé sinh thdai vnEdu

Céc dbi tuong VNEDU phyc vy bao gbm:

Béng 1.1. Cac phan h¢ tinh ning ciia sinh thai vn Edu

Nhom chire | M6 ta Poi twong
nang thuc hién
Quan tri hé | Khoi tao nguoi dung, | Quan tri hé
théng phan quyén, CAu hinh | théng

céc tham sb quan 1y ...
Danh muc | Khai béo cac danh muc | Nha cung cap
dung chung | ding chung nhu tinh | Ung dung

thanh, quén huyén...
Hd so hoc | Quan Iy thong tin ho so | Quan tri hé nha
sinh hoc sinh treong,  gido
vién chi nhiém

(Cdic phan hé tinh ndng ddy dii c6 thé xem tai quyén dé dn
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CHUONG 3. THUC NGHIEM VA PANH GIA
3.1. Trién Kkhai kiém thir tw dong cho hé sinh thai
vnEdu

Sau khi da x4y dung xong tempale dé xuit cho kiém
thir chtre ning ty dong. Viéc tiép theo 1a s& 4p dung theo
template mau dé x4y dung kich ban kiém thir ty dong cho
hé théng vnEdu.

3.1.1. Xay dwng kich bdn thii cong cdc tinh niang co thé
viét kich ban kiém thie tw dpng
Nhu tai chuong 2 phan 2.1 hoc vién da d& xudt xay
dung kich ban kiém thir ty dong gébm cac chirc ning lién
quan t6i Dang nhép, Quan ly nhan sw, Quan ly 16p, Quan ly

hoc sinh.
Béng 3.1. MAu kich ban kiém thir
Ma ;
Tén Kkich Keét qua
kich | o€ Cac buéc thye hign | - dua mong
. ban ’ ) doi

ban

TCO1 | Pang nhép | 1.Truy cép vao hé thong | Hé thong hién

b6 tréng tén
dang nhép
va méat khau

2. Bo tréng tén dang
nhap va mat khau
3. Click ntit “Pang nhap”

thi thong bdo
“Ban chua
nhép tai khoan”

TCO02 |Dang nhép | 1. Truy cdp vio hé thong | Ping nhép
thanh cong | 2. Nhép chinh x4c tén | thanh cong
dang nhap va mét khau
3. Click nut “Péang nhap”
TCO03 | Vao trang | 1. Dang nhdp vao hé | Hé thong dang
quén 1y nhan | théng nhéap thanh
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mudn xem phai remote vao mdy, béo céo lai bang tiéng Anh
gdy kho khan cho nguoi sir dung.

Hoc vién dé xuét sinh ra mot béo cdo rit gon bang
file excel v6i cac thong tin chinh nhu hé théng (chirc ning),
téng sé lugng kich ban da chay, danh sach kich ban dé chay
cing thoi gian chay mdi kich ban, s6 lugng kich ban chay
thanh cong (Pass) s6 luong kich ban chay thét bai (Failed).

Pé thuan tién hon cho nguoi sir dung khong phai
remote vao may dé doc bao cdo nay hoc vién di dé xuat str
dung thu vién ding bot gui file va tin nhin qua telegram
duoc hoc vién xdy dung & phﬁn trén dé co thé gui file béo
cao qua group chat Telegram.

KET LUAN CHUONG

Tir cac két qua ciia chwong 2, hoc vién da dé xuét
xdy dung mo hinh template kiém thir tu dong dé co thé trién
khai trén dién rong cho cac du an. Va st dung template do
dé ap dung kiém thir ty dong chirc nang cho hé sinh thai
vnEdu.

day dii)
1.2.4. Mpt 56 lpi ich mang lai tic hé sinh thdi viEdu

- Hinh thanh mot cach thirc quéan ly mdi, khoa hoc
cho nha trudong.

- Giam bot cong vige thu cong, cac thu tuc hanh
chinh trong quan ly, tiét kiém thoi gian, chi phi, ndng cao
hiéu qua cong viéc.

- T6 churc va quan ly ky thi mot cach nhanh chéng
hiu qua.

1.2.5. Hié¢n trang kiém thit chive ning ciia hé sinh thdi
vaEdu

Hién nay hé théng vnEdu dang duoc phét trién theo
md hinh Agile véi quy mé toan quéc. Lugng chirc ning
trién khai trén mot sprint ctia vnEdu 13 rat 16n. Mdi sprint
kéo dai 2 tudn cho ca phat trién chirc nang va kiém thir vi
vay thoi gian danh cho kiém thir chirc nang rt han ché.

Hién nay vnEdu chwa ap dung cong cu kiém thir tu
dong nao din dén rui ro khong dam bao chét lugng.

1.3. Kiém thir chirc ning tw dong:
1.3.1. Gidi thi¢u

Kiém thur tu dong 1a qua trinh st dung cédc cong cu
hay phﬁn mém can thiét dé thuc hién cac kich ban kiém thir
mdt cach tu dong héa thay vi lam tht cong bang strc ngudi.
N6 nhim muc dich ting cudng hidu suit va hidu qua cta
qué trinh kiém thir phan mém bang cach tu dong hoa cic
bude kiém thir.
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1.3.2. Mpt s6 cong cu kiém thir chive néiing tw dong p115
bién hién nay

1. Selenium Webdriver:

La mot automation framework danh cho web véi
WebDriver ban c¢6 thé thuc hién cac phién kiém thir coa
minh trén céc trinh duyét khac nhau ma khong gidi han trén
trinh duyét nao.

Uu diém ciia Selenium Webdriver:

- HO trg duge da trinh duyét, da ngon ngit

- Do tuy bién cao

- Mién phi vi 1 ma ngudn mé

Nhuwgc diém ciia Selenium Webdriver:

- Nguoi sir dung phai biét k¥ thuét xPath hodc CSS
selector dé xé4c dinh vi tri ctia cac phén tir trong DOM,

- Yéu cau ngudi st dung phai c6 k§ nang 1ap trinh
nhit dinh.

2. Katalon Studio:

Katalon 13 modt sin phdm coa coéng ty KMS
Technology. Danh cho viéc kiém thir ty dong céc tmg dung
Web va Mobile.

U'n diém ciia Katalon:

- Giao dién nguoi dung than thién

- H3 trg da nén tang va da ngdn ngit 1ap trinh:

Nhuge diém ciia Katalon:

- Gia thanh cao v6i phién ban tra phi

- Yéu céu tai nguyén hé thdng twong dbi

3. RobotFramework:

Ban d4u RobotFramework duoc viét bang ngdn ngi
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- Testcases: Noi luu céc file kich ban kiém thir

- Upload: Noi luu trit cac file dé kich ban upload 1én
hé thong véi cac kich ban upload file

- Run_Testsuite.bat: File bat chay Testsuite

- Send message.bat: La file bat ding dé gtii tin nhin
qua tele

- Testsuite.robot: La danh séch céc kich ban s€ chay.
2.3.6. Xdy dwng cdc thw vién, cdc ham, cdc keyword va
bdo cdo ho tro cho viéc kiém thir chive néiing ty dong:

- Thw vién doc ghi Excel:

Thu vién gdm 3 keyword:

+ def make excel file(file name): Keyword nay
duoc sir dung dé tao mot file excel v6i tén duoc chi dinh c6
thé sir dung khi tao file report véi tén 1a bién truyén vao
theo ngay thang hodc phién ban

+ def write_excel value(data, sheetname, cell,
result): pé ghi vao file Excel v6i tham sb 12 dir liéu data,
sheetname 1 tén sheet, cell 12 vi tri cAn ghi va result 1a mot
tham s6 dit liéu, Keyword duoc str dung khi mudn truyén
mot dit liéu vao chinh xac vi tri nao dé trong mot file excel
duoc chi dinh
D6 1o mot s6 vi du vé cde keyword dimg chung dirge xdy
dung. Hoc vién da liét ké va phdn tich cu thé trong quyén
dé dn day du.

2.3.7. Ddnh gid va xdy duwng mo hinh bdo cdo:
Trong RobotFramework c6 cung cdp dang bio céo
HTML luu trén méy chay kich ban, nhung hoi bét cip vi
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nghia cac keywords va cac bien dung chung

- Resource: La tdp hop céc file robot chira céac
keyword va bién thuc hién cy thé mot chirc ndng nao do
trén man hinh
Template kiem thii tw dong dé xudt:

V6i mo hinh hoc vién dé xuat & trén mo hinh to chire
kich ban kiém thir tu dong s& gom cac thanh phan chinh nhu
hinh

v ROBOT
» Custom Lib
> libspecs
> Resaurce
> Result

> Template
> Testcases

2 Upload

Bl run_Testsuite.bat
B8 Send_mess.bat
£ Testsuiterobot

Hinh 2.2. M6 hinh t6 chirc dw 4n kiém thir tw dong cho
vnEdu

Trong d6 cac gdm cac thanh phan

- Custom_Lib: Chira céc thu vién python duoc hoc
vién viét thém

- Libspecs: Cac thu vién dugc cai thém vao du an

- Resource: Noi chtra cac file Resource dugc chia
theo ting man hinh chirc nang

- Result: Noi Iuu két qua sau mdi lan chay

- Template: Noi Iuu cac biéu mau
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lap trinh Python va dugc phat trién nhu mot cong cu gia 1ap
viéc tu dong vai céc tac vu kiém thir phirc tap.

Véi su linh hoat, dé dang st dung va tinh m& rong
cao, Robot Framework da ngay cang cai tién va mé rong
tinh nang qua cac phién ban maoi.

Uu diém ciia RobotFramework:

- Cu phap don gian va dé doc

- Cong ddng 16n va hd tro tot

- Mién phi

Nhuwoe diém ciia RobotFramework:

- Cai dat phirc tap hon céc phan mém tra phi:

- Yéu chu c6 kién thirc 14p trinh dé sir dung chuyén
sau
1.3.2. Kho khan khi s dung cdc cong cu kiém thi tw
dong

o Yéu t con ngudi: Phin 16n kiém thir vién 1a nhiing
ngudi 6 k§ nang 1ap trinh han ché.

» Bao céo c6 sin khong ddy du, kho khan trong viéc
doc hiéu va debug script kiém thir ty dong
1.3.3. M6 hinh té chirc du dn kiém thiv tw dpng thong
dung hién nay:

M6 hinh Page Object Model (POM) 1a mdt mo
hinh phé bién trong céc du 4n trién khai kiém thir chirc ning
tu dong. Pugc cong 6611g thira nhan va str dung rong rai.

Page Object Model (POM): 1a 1 design pattern
gitip mo hinh hoa céc pages, hodc cac thanh phan trong cac
man hinh cta trang web thanh mdi dbi tuong riéng biét.
M&i thanh phan s& goi gon tat cac cac hanh dong va thude



tinh ctia thanh phin do.
Vi du vé Page Object Model:

Hinh 1.6. M6 hinh Page Object Model (POM)

Theo Page object model (POM) ¢6 nghia 12 s& t6
chure kich ban kiém thir chirc ning tu dong mot man hinh
ctia hé théng s& bao gém 2 thanh phz‘”m: Mot dbi twong dai
dién cho cac thanh phan ciia man hinh va mét dai dién cho
cac hanh dong co thé thyc hién ctia man hinh dé.

KET LUAN CHUONG
Trong Chuong 1, dé an trinh bay va gidi thidu tong
quan céc nghién ctru vé kiém thir phan mém, kiém thir chtic
ning cling nhu cac céng cu kiém thir chirc ning tu dong
dang duoc sir dung trén thi truong ciing diém manh va yéu
cta ching.
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D6 1a mét s6 vi du vé tinh ndng kho co thé trién khai kiém
thir tr ddng. Hoc vién da liét ké va phdn tich cu thé trong
quyén dé dn day du.

2.3.5. Nghién civu trién khai by template kiém thir tw

dong:
Cdch to chirc dé xudt

................ I‘ B
‘Teat suile
L Tes !unlﬁ

Hinh 2.1. M6 hinh cdc thanh ph?m trong du 4n kiém thir tw
dong dwoc dé xuit

Trong d6 gdm:

- Testsuite: La mot file ¢6 dinh dang.robot va khi
chay kich ban kiém thir ta s& chay file nay.

- Testcases: La mot file c6 dinh dang.robot chira
nhing Custom keywords dé thuc hién cac thao tac ciia chirc
ning. Mbi keyword trong file Testcases.robot s& tugng
trung cho mot Testcases,

- Ultils 12 mot file c6 dinh dang.robot 1a noi dinh
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nhau cho tirng phan tir

- Hé théng c6 khéi lugng chirc nang phtic tap cac
kich ban mudn chay hiéu qua can c6 do 6n dinh cao.

- Nhén sy kiém thir ¢6 k§ ning lap trinh han ché.
2.3.4. Phén logi nhitng tinh ning cé thé kiém thir tw
dong va nhitng tinh nang khong dp dung kiém thir tw
dong:

- Piang nhép: Phi hop d& xay dung kich ban kiém
thir tw dong vi c6 nhidu trudng hop nhu: Dang nhap khong
nhép dir liéu, Dang nhdp khong nhép trén ddng nhap, Dang
nhap khong nhap mat khau .....

- Quéan ly nhan sy: Man hinh thong tin nhén su c6
nhidu field nhap gébm ca danh sach, field nhap noi dung,
upload anh thich hop dé xay dung kich ban kiém thur ty
dong bao gdm ca chirc ning thém, sira, x6a nhan sy.

D6 1o mot s6 vi dy vé tinh ndng cé thé trién khai kiém thir
tw déng. Hoc vién da liét ké va phdn tich cu thé trong quyén
dé dn day .

Nhoém tinh niing khong 4p dung kiém thir tw dong

- Tinh niing Captcha: Chirc nang dugc thiét ké dé
ngin can ty dong hoa nén nhiing chirc nang cé Capcha hoc
vién dé xuit s& khong ap dung kiém thir tu dong

- Tinh niing giti tin nhiin: Gui tin nhan tin nhin s&
duge gti dén sb dién thoai da dang ky. Rét khé dé thuc hién
kidm thir ty dong dé kiém tra duoc tin nhéan da dugc gii dén
dién thoai thanh cong. Nén tinh ndng nay hoc vién cling dé
xuét khong ap dung kiém thir ty dong.
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CHUONG 2. PE XUAT PHUONG PHAP KIEM THU
TU PONG CHO HE SINH THAI VNEDU
Chuong nay sé& trinh bay vé huong dé xudt dé xay

dung bd template script kiém thir tu dong dé trién khai trén

dién rong cho cac hé thdng va ap dung dé xay dung b script
kiém thir cho hé sinh thai vnEdu

2.1. Panh gia vé viéc ap dung cong cu kiém thir ty

dong trong thue té

- Hién nay trén thi trudong cac cong ty phdn mém
dang phat trién phdn mém theo 2 huéng sau:

- Tw phat trién céng cu kiém thir tw dong: Cach
nay t6n cAn dau tu thoi gian, c6 do tly bién cao vi tit ca ma
ngudn, kich ban kiém thir do ngudi ding chuan bi.

- Sir dung coéng cu hay nén tang c6 sin: Cach nay
¢6 chi phi ré va khong yéu cau ngudi ding manh vé lap
trinh. Nhuoc didm cua cach nay 1a mot sé cong cu chi hd
trg mot sb ngon ngit 1ap trinh nhét dinh.

Céhai cach déu c6 vu va nhuge diém riéng tiy thudce
vao cong ty va dac thil ciia du an dé chon phat trién kiém
thir tw dong chic nang theo hudng nao.

2.2. Cac buée xay dung dé xuat kiém thir chitc ning ty

dong cho hé thong vnEdu:

. Qua thoi gian 1am viéc va danh gia diéu kién thuc
té, hoc vién dé xuét s& ap dung kiém thtr theo cac bude:

1) Panh gia thyuc trang, yéu cau va chon lya cach

thire trién khai

2) Chon md hinh trién khai

3) Phan tich thuén lgi, khé khan khi 4p dung kiém
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thir tu dong cho du an

4) Phan loai nhiing tinh ning c6 thé kiém thir tu
dong va nhitng tinh ning khong 4p dung kiém
thir ty dong

5) Xay dyng trién khai bo template kiém thir ty

dong

6) Xay dung cac thu vién, cadc ham, cac keyword va

béo céo hd trg cho viée kiém thir chirc ning tu
dong

7) DPanh gia va xay dung bao céo.

2.3. P& xudt giai phap kiém thir tw dong cho hé théng
vnEdu:

2.3.1. Ddnh gid thuc trang, yéu citu va chon lwa cich
thikc trién khai:

Vi tinh hinh hién trang ctia hé théng vnEdu d4 phan
tich tai chuong 1. Viéc trién khai kiém thir tu dong chirc
nang 12 mot nhu cAu cip thiét.

Céc tidu chi dé chon cong cu va nén tang dya trén
hién trang ctia vnEdu:

- Kinh phi han ché

- Cai dit dé dang

- Dé dang mo rdng

- B4o c4o xuc tich d& hiéu khong qua sau vé k§ thuat.

Vi céc tiéu chi trén sau khi so sanh céc cong cu thi
hoc vién thdy rang cong cu RobotFramework 1a phit hop
nhét d& tridn khai kiém thtr chirc nang t dong cho hé thdng
vnEdu.
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2.3.2. Chon mé hinh trién khai:
V6i mot sy an 16n nhu vnEdu mé hinh trién khai kiém thu
tu dong cAn dap Umg nhing yéu td sau:

- Tinh duy tri: Ching ta cAn mot mé hinh c6 thé tach
biét logic ra khoi giao dién ngudi ding, gitip dé dang
duy tri khi c6 su thay d6i trong giao dién ngudi dung.

- Tinh tai sit dung: Ching ta cdn mot mo hinh c6 thé
t4i str dung cac phan tir va hanh dong trén cac hé
thdng khac nhau ma khong cin viét lai.

- Tinh tich biét: M6 hinh dugc sir dung phai tach biét
r& rang giita logic ciia kiém thir va cac chi tiét cu thé
cua giao dién nguoi dung.

- Tinh dc 1ap: Mb hinh dugc chon cin c6 tinh doc
1ap cao khong qua phy thudc va cau trirc ciia giao
dién nguoi dung.

2.3.3. Phin tich thugn lgi, khoa khdn va chon ra nhitng
chive niing cd thé kiém thi tw dpng va nhitng chikc ning
khong kiém thit tw dpng:

e Thuén lgi:

Hé théng vnEdu 1a mot hé théng 16m, khéi lwong
chirc nang da dang tir don gian dén phirc tap phit hop dé
trién khai kiém thir ty dong

C6 nhan lyc dé trién khai kiém thir tw dong: Cac
nhan sy kiém thtr thi cong sin sang hoc va trién khai kiém
thir tw dong

e Khoé khén:

- Céc phan tir trén giao dién cia hé thong khéng co

ID cb dinh, mdi 14n truy cip hé thong lai sinh ra céc id khac



