HOQC VIEN CONG NGHE BUU CHINH VIEN THONG

LUONG QUANG CUONG

NGHIEN CUU PHUONG PHAP KIEM THU CHUC
NANG TU PONG VA AP DUNG CHO HE THONG

VNEDU

PE AN TOT NGHIEP THAC SI KY THUAT
(Theo dinh huong vrng dung)

HA NOI - NAM 2024




HOQC VIEN CONG NGHE BUU CHINH VIEN THONG

Lwong Quang Cwong

NGHIEN CUU PHUONG PHAP KIEM THU CHUC
NANG TU PONG VA AP DUNG CHO HE THONG

VNEDU
Chuyén nganh: Hé thong thong tin
M3 56:8.48.01.04 (Hé thong thong tin)

PE AN THAC SI KY THUAT
(Theo dinh huwong wng dung)

NGUOI HUONG DAN: TS. P6 Thi Bich Ngoc

=

HA NOI - 2024




LOI CAM DOAN

Em xin cam doan dé 4n 1a thanh qud cong trinh nghién ctru ddc 1ap véi su gitp
do cua gido vién hudng dan. Két qua nghién ctru chua tirng dugce cong bo trong bat
ky cong trinh nao khéc. Tat ca su gitp d& cho viéc thuc hién dé an da dugc cam on

va cdc thong tin trich dan déu c6 nguon goc rd rang.
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LOI CAM ON

Trudc tién, em xin cdm on Hoc vién Cong nghé Buu chinh vién thong, Khoa
Pao tao sau dai hoc, cac thiy cd gido ciia Hoc vién d tao diéu kién va truc tiép giang
day, gitp d& em hoan thanh chuong trinh dao tao Thac si k§ thuat.

Em xin giri 101 c4m on sdu sdc t6i Tién si DS Thi Bich Ngoc da danh nhiéu
thoi gian, tim huyét huéng dan tan tinh va dong gép cac ¥ kién dé em hoan thién dé
an nay.

Em xin chan thanh cam on téi Ban 1anh dao, anh chi em dﬁ“)ng nghiép tai Trung
tam Giai phap Gido duc dién tir - Cong ty Cong Nghé thong Tin VNPT da nhiét tinh
gop y trong qua trinh em thuc hién khéo sat va viét bai.

Cubi cing, em mudn bay to su biét on dbi v6i gia dinh, nguoi than, ban be da
ludn bén canh khich 18, dong vién, gitp d& em trong sudt thoi gian hoc tap va hoan
thién luan van.

Em xin trdn trong cam on.
Ha No¢i, ngay thang nam 2024

Nguoi viét

Lwong Quang Cudng
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MO PAU

1. Tinh cip thiét ciia dé 4n

Cong nghé thong tin dang trai qua mot sy phat trién nhanh chéng trong thoi
dai hién tai. Diéu nay di kém véi su gia ting vugt bic vé sb luong va quy md cia hé
thdng mang va phan mém. Tuy nhién, sy ting truéng nay ciing da kéo theo nhiéu vin
dé lién quan dén 181 va su ¢b cla phén mém, anh huéng dén kinh té, xa hoi va uy tin
clia céc o chiic.

Céc su c¢b nay khong chi xuat phat tir nhiing véAn dé khach quan, ma con do sy
thiéu sot trong qua trinh kiém thtr va thim dinh trude khi san phém hodc dich vu duogc
dua ra thi truong.

Nhu vy, mic du sy phét trién clia phan mém va cong nghé ngdy cang phirc
tap va tién tién, viéc dam bao chét lugng van 1a mot véan dé cép thiét. Po 1a ly do tai
sao kiém thir phan mém déng mot vai trd quan trong trong qué trinh cung cip san
pham hoic dich vu cho khach hang, ddm bao rang chung da dugc kiém tra ky ludng
va dang tin cdy.

Vi vay, viéc ddm bdo chét lugng van 1a mot van dé cép thiét. P6 1a ly do tai
sao kiém thir phan mém déng mot vai trd quan trong trong qué trinh cung cap san
phim hodc dich vu cho khach hang, ddm bao rang phin mém da dugc kiém tra k§
ludng va dang tin cdy.

Viée st dung cac hé thong kiém thir tu dong 1a hét strc can thiét. Chiing cho
phép thuc hién kiém thur phé”m mém mdt cach nhanh chéng, hiéu qua va chinh xac,
dong thoi giam b6t su phu thude vao cong stre va thoi gian cla con ngudi.

Trung tim Gido duc dién t& truc thudc cong ty Cong nghé thong tin VNPT
thuc hién c4c chire ndng nhiém vu cho céng cude chuyén doi s6 trong nganh gido duc
v6i 3 khdi chinh 12 khéi Quan 1y sé chuyén vé quan 1y nha truong, Khéi hoc tap sd
chuyén cung cap cac giai phap hoc va thi truc tuyén va khdi tich hop sé chuyén cung

cap cac hang muc chuyén doi dir liéu véi céc hé thong bd ban nganh khéc. Trung tam



giai phap Gido duc dién tr cung cAp céc san pham dich vu lién quan dén nganh gido
duc theo quy dinh, thong tu cia b Gido duc dao tao va tuy bién phit hop véi yéu cau
ctia 63 tinh thanh trén toan qudc.

Heé sinh thai Gido duc cua trung tAm Giai phap Gido duc dién tir gdm rat nhiéu
phén mém dugc st dung 63/63 tinh thanh v&i ) lugng s6 lién lac 1a hon 8.000.000
sb lién lac, hon 29.000 truong hoc, hon 800.000 gido vién trén toan qudc cung cip
day du cac nghiép vu vé gido duc cho toan trinh cong tac chuyén dbi sb gido duyc trén
dién rong. Hé théng chi can downtime trong mot khoan thoi gian ngin s& gy thiét
hai rat 16m.

Vi luong str dung 16n, thay dbi cap nhat nhiéu, sd luong tinh nang 16n, cac
hé théng trong hé sinh thai can mot chit luong va do 6n dinh cao. Véi lugng nhan sur
kiém thir han ché va dinh huéng phat trién theo mé hinh Agile/Scrum khién hé théng
céi tién lién tuc nén viéc trién khai kiém thu ty dong 12 mot viéc rit quan trong dé
dam bao chét luong cho cac hé théng.

Vi nhitng 1y do trén nén em da lya chon dé an “NGHIEN CUU PHUONG
PHAP KIEM THU CHUC NANG TU PONG VA AP DUNG CHO HE THONG
VNEDU” nhim xem xét cdc van dé vé kiém thir ty dong va 4p dung kiém thir tu dong
trong céc hé thdng cong nghé thong tin.

2. Tong quan dé an

Kiém thir chuong trinh va phan mém 1a mot qua trinh doi hoi sy déng g6p clia
nhiéu chuyén gia kiém thir khac nhau. Trong nhitng nim 1980, viéc st dung kiém thi
vién da tré nén phd bién trong cic du 4n phin mém, nhung cho dén sau nay, nghé
nghiép nay mdi thyuc sy dugce cong nhédn va coi 1a mdt linh vuc chuyén biét.

Trong kiém thtr phan mém, kiém thir tu dong (test automation) 14 viéc sir dung
cong cu (tool) dé thuc hién cac kiém tra va so két qua thuc té véi két qua du dodn.
Kiém thtr tr dong 12 c6 thé tu dong héa mot s6 nhiém vu kiém thir 13p di lap lai, hay
1a cac kiém thir bd sung nhung s& kho thuc hién thi cong. Kiém thir tu dong rit quan

trong kiém thir lién tuc.



3. Muc tiéu ciia dé 4n

Pé 4n xem xét va tim hiéu v& co s& 1y thuyét vé kiém thir va trién khai kiém
thir phdn mém tr dong dé giam ngudn nhan luc kiém thtr va dam bao chit lugng phén
mém so v6i cong viée kiém thir thi cong.

Muc tiéu chinh ctia d& 4n 14 nghién ctru cach 4p dung cong cu kiém thir ty dong
vao cac phin mém, dam bao phin mém han ché 151 dén mic tbi thiéu.
4. P6i twong va pham vi dé an

Pé 4n bao gdm dbi tuong va pham vi nhur sau:

- Gidi thiéu va phén tich hién trang cia valdu.

- Tim hiéu v& kiém thtr chitc ning tir dong.

- D& xuét va xay dung phuong phap Kiém thir chirc ning tir dong cho cac chirc
nang chinh trén Web cua vnEdu.

- Déanh gia hiéu qua cua viéc dp dung phuong phap.
5. Noi dung dé an

Ngoai m& dau va két ludn, d& tai co két cAu gdm 4 chuong sau:

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

CHUONG 2. BPE XUAT PHUONG PHAP KIEM THU TU DPONG CHO HE
SINH THAI VNEDU

CHUONG 3. THUC NGHIEM VA PANH GIA

KET LUAN VA HUONG PHAT TRIEN



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

Chwong nay chi yéu tim hiéu vé kiém thir chitc ning va phén tich hién trang
kiém thir chtrc nang ctia vnEdu.
1.1. Kiém thir Chirc niing
1.1.1. Kiém thir chirc néing la gi

Kiém thtr chire niang 1a mot loai kiém thir phan mém nham x4c minh chtic ning
cta hé théng phdn mém hoic tmg dung. Kiém thir chtic ning tip trung vao viéc dam
bao ring hé thdng hoat dong theo cac yéu cau chirc nang da duge chi dinh va dap tng
cac nhu cdu kinh doanh da dinh.

Kiém thir chirc niang c6 thé gitip dam bao chirc ning ctia hé thdng dugc xay
dung dung yéu cau va cic chirc ning hoat dong n dinh binh thudng qua cac 14n ning
cép.

Kiém thtr chirc nang thuong lién quan dén viéc kiém tra dAu vao va dau ra cia
phan mém, thao téc dit liéu twong tdc ciia ngudi dung va phan hdi ciia hé thong véi
cac tinh hubng va diéu kién khac nhau

Kiém thir chirc ndng thuong duge xdy dung va thuc hién bai cac kiém thir vién
(tester). Bang cac phuong phap nhu kidm thir hé théng (system testing) hay kiém thir
héi quy (Regression testing)....

Kiém thir chire ning duoc thuc hién bing 2 phuong phap sau:

- Kiém thir dua trén yéu ciu: Kiém thir vién s& dua vao céc dic ta yéu cau
ctia ngudi ding, khach hang dé thiét ké cac kich ban kiém thir nhim dam bao kich
ban bao phu hét cac yéu cau, ngoai ra tester ciing dua vao yéu cdu dé x4c dinh nhing
pham vi ctia c4c kich ban kiém thir hay nhiing phan khong phai kiém thir

- Kiém thir dua trén bdi canh thye té: Kiém thir vién s& dwa vao bdi canh
thue té, cdc ngir canh thuc sy ma ngudi st dung sé ding san pham phan mém dé thiét
ké cac kich ban kiém thtr dé c6 thé bao pha hét cc ngit canh ngudi ding trong moi

truong thuc té. Qua d6 dam bao chat lugng va nghiép vu ctia san pham phin mém



dap Gng tét nhu cau clia nguoi sir dung.
1.1.2. Kho khdn gap phai khi kiém thir chirc ning

Kiém thir chirc ning c6 thé gitip chiing ta xdc nhan xem hé théng ¢6 hoat dong
dung nhu yéu cau dic ta hay khong. C6 thé x4c nhan phan mém hoat dong diing
khong va két qua ctia kiém dinh chirc nang 1a mot yéu td quan trong dé xac dinh chét
luong phin mém. Nhung dé kiém dinh chirc nang thi cong hiéu qué chung ta thudng
gap phai nhiing khé khan nhu sau:

Khé khin do lwgng chire ndng Ién va b kich ban lén: Véi cic hé théng
16n va c6 khdi luong 16n chire nang bo kich ban kiém thtr chirc ning s& rt 16n, sb
luong nghiép vu can phai kiém thir s& rat 16n

Nghiép vu thay d6i mdi 1in cip nhit phin mém yéu cAu phai kiém thir lai
chite niing ciia phin mém trong mot khoang thoi gian ngin: V6i cac hé thdng 16n
trong qua trinh st dung cdc nghiép vu ludn dugc thém méi va cip nhat khién viéc
kiém thir lai chtrc nang 1a mot viéc vo ciing quan trong trong qué trinh dam béo chét
luong phin mém nhung yéu ciu phét trién ctia khach hang ludn rat cip thiét can phai
hoan thanh trong mot khoang thoi gian ngén nén kéo theo ap luc vé mit thoi gian ciia
kiém thir chirc nang 14 rat 16n

Kiém thir hoi quy ton rat nhiéu thoi gian va ngudn lwe: Viée kiém thir hoi
quy (Kiém thir nhitng tinh nang khong thay rdi dé dam bao nhiing thay dbi khong lam
anh hudng dén nhitng tinh nang khac cia hé thdng) ton rit nhiéu ngudn luc va thoi
gian ctia kiém thir vién

Tén ngudn lye kiém thir chire ning trén nhiéu méi trudng khic nhau dé
dam bao chét lwong cho hé théng: Dé dam bao do dn dinh cta hé théng nhidu hé
théng 16n sé& c6 nhing co ché chay song song hay chia tai cho c4 médy chii trng dung
va may chi co sé dif liéu dan dén viéc dam bao kiém thtr chtrc ning trén timg mdy
chii tré nén rat ton thoi gian va ngudn luec.

Kiém thir chirc ning bi 4nh hwéng béi cac yéu t6 con ngudi: Kiém thir
chire ning thuong duge thyce hién boi cdc nhan su kiém thtr. Va céc yéu t con ngudi

nhu tAm 1y, ap luc, chi quan c6 thé anh hudng 16n dén hiéu qua va két qué cia kiém



thir chirc nang.

Chi phi kiém thir chirc ning lém: V&i cac hé thdng 16n can kiém thir chirc
ning trén nhiéu méi trudng, nhiéu mdy cht cdn mét luong 16n nhan vién kiém
thir cing cac thiét bi can thiét dé tién hanh kiém thir chiic ning nhu may tinh,
dién thoai, mdy tinh bang ....khién chi phi dé kiém thir chiic ning rat 16n

Nhitng han ché nay co thé khic phuc dugc néu ap dung kiém thir tu dong
dé hd trg cho viée kiém thir chitc nang ctia hé théng.

1.2. Gi6i thi€u va phan tich hién trang kiém thir chirc néing ciia vnEdu
1.2.1. H¢ sinh thdi gido duc vnEdu

vnEdu 12 mot giai phap xdy dung trén nén tang web cong nghé dién toan ddm
mAy nham tin hoc ho4 toan dién cong tic quan ly, diéu hanh trong gido duc, két ndi
gia dinh, nha truong va xa hoi, gép phan nang cao chit luong quan ly, chit lugng day
va hoc.

vnEdu 12 hé sinh théi gido duc sé 1 Viét Nam, hién dang cung cép hon 20 san
pham dich vu trén 29.000 truong hoc trén toan qudc. Hé sinh thai duoc xdy dung tuan
thi khung kién trac chinh phu dién tir Viét Nam 2.0 do Bo Thong tin & Truyén thong
ban hanh, trong d6 ing dung manh mé céc xu huéng gido duc hién dai va cac cong
nghé 4.0. Pay ciing 13 hé sinh théi gido duc chiém thi phan 16n nhét Viét Nam.
1.2.2. Cic diém néi bit ciia hé sinh thdi vnEdu so véi cdc gidi phdp khdc
trén thi truong

- Dit liéu hé thdng duoc lién thong ddng bd v6i ma dinh danh cta hé théng
CSDL nganh gido duc ctia B§ Gido duc va dao tao.

- Thi phan s6 1 tai Viét Nam

- Ung dung Mobile c6 trén 1 triéu luot tai

- Hé sinh thai dy du va toan dién nhit v6i nhiéu san phém dich vu

- bap tng tAt ca cac thong tu, nghi dinh cia B§ Gido duc va dao tao

- Trién khai theo mé hinh dién todn dam may SaaS: Céc co s§ gido duc co thé

dé dang khéi tao 1 site riéng cho minh ma khong phai trang bi, dau tu may chu, ha



tang, doi ngfi van hanh. ...
- LAy nguoi hoc 1am trung tdm, hd tro twong tac gitra hoc sinh va gido vién
thdng qua cc cong nghé Conference, Bang twong tac Whiteboard, Livestream. ..

THUC TE TRIEN KHA

063/63 4 29K+ @ om+ o 900K @3kt

Tinh/Thanh phé Tdng hoc Hb 56 hoo sinh Gidio vien Portal
Hinh 1.1. Tinh hinh trién khai thwc té ciia hé sinh thdi vnEdu
1.2.3. Tinh nding ciia hé sinh thdi vaEdu
VNEDU huéng t6i muc tiéu tin hoc hoa mot cach toan dién trong gido duc,
phuc vu nhu cdu quan 1y cho cic chp quan Iy gido duc. VNEDU c¢6 thé 4p dung cho
céc cAp hoc tir mam non t6i trung hoc phd thong. Cac dbi twong VNEDU phuc vu
bao gbm: "
- Cép co sé gido dyc :
o Caéc gido vién lam viéc tai co s¢ gido duc
o Céc nhan vién lam viéc tai co so gido duc
o Céc cap quan Iy tai co s& gido duc
- Célp Phong Giao duc :
o Nhan vién Phong gido duc
o Cép quan ly phong gido duc
- Cép S& gido duc :
o Nhén vién S¢ gido duc
o Cép quan ly cia S& Gido duc

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

Nhém chirc niing | Mo ta Péi twong thye hién
Quan tri hé théng | Khéi tao ngudi dung, phan quyén, | Quéan trj hé thong

CAu hinh céc tham sé quan 1y...
Danh muc dung | Khai bao cac danh muc dung chung | Nha cung cip tng

chung nhu tinh thanh, quan huyén... dung
Hb so hoc sinh Quan ly thong tin h so hoc sinh Quan tri hé nha truong,

giao vién chil nhiém




Nhoém chirc ndng

Mo ta

Poi twong thue hién

Qua trinh hoc tap,
rén luyén

Céc thong tin lién quan dén qua trinh
hoc tap cia hoc sinh

Giao vién bd mon, gido
vién chi nhiém

Quan ly nhéan

su/gido vién

Quan 1y ho so gido vién, phan cong
giang day...

Quan tri nha truong,
ban giam hiéu

Théng ké bao cdo

Noi thong ké cac bao cdo chuyén
mon cda nha truong ....

Tat ca nguoi ding da
ding nhap vao hé
théng

So6 lién lac dién tir

Cho phép phu huynh hoc sinh tra
ctru két qua hoc tap, rén luyén qua
trang web hodc qua cac dich vu tin
nhian SMS, Voice

Phu huynh, hoc sinh

Diéu hanh

Cho phép thong bao diéu hanh qua
tin nhin SMS; cong van dén, cong
vin di

Lanh dao cac cap va
nha trudong

Quéan ly tién ich
khéc

Quan ly van ban, bang tin, dich vu,
tai san

Quan tri nha trudng

1.2.4. Mét s loi ich mang lai tie hé sinh thdi vaEdu

1 véicac cosé gléo dyc

Tidn kha mot gldl phap tdng thé,
day di, nhanh chong, hiéu qud

vdi chi phingp ty voi sy o trg 24/7

U cac ky su trinh dd cao

2 Vi cae nha quan ly

ChH ddy dl cac cong cu hlén
dal hd g cong tac qudn iy,

glam sal, diéu hanh va hd fighia

quyét dinh

3 va gléo vién

Cé cong cu glup thiél ké bai

alding. gldng deay va de

snh tge tuyén It

phae hign dal rén thé gldl,

N Qi hoe

phuang

MOT SO LI ICH MANG LA

5 véi hoc sinh

L6 eong oy hoc (9o, tuong tac

vl thay 6 & mol 1Ge, mal ndi

mol thigl bl Ba & dudc

Jo va cac kién Inde cdo

rmink

4 vai phuy huynh

Ném bdt duge tinh hinh hee 1Op

cua con: biél duse didm manh,

didm yéu, 15 hdng kién thde clo
con; ¢ cONg <y hd trg con
trong qua tinh hoc 1Qp va rén

Iy

Hinh 1.2. Cac lgi ich khi sit dung hé sinh thai vaEdu

- Hinh thanh mot cach thire quan ly méi, khoa hgc cho nha truong.




- Giam b6t cong viée thi cong, cac thi tuc hanh chinh trong quan 1y, tiét kiém
thoi gian, chi phi, ndng cao hiéu qua cong viéc.

- vnEdu 1a mot kénh lién lac gitip phu huynh nim bat dé dang, truc tiép va
nhanh chong két qua hoc tap, rén luyén ctia con em dé kip thoi khich 1€, uén nin con
em minh.

- Viéc tinh toén, téng hop s6 hoc luc, hanh kiém. .. dugc hé théng thuc hién tir
dong tuan theo cac quy dinh ctia by gido duc ban hanh nén tranh dugc sai sét do viéc
tinh toan thu cong.

- Céc s6 liéu béo cdo duogce hé théng cung cip mot cach nhanh chéng va chinh xac.

- Heé thdng tich hop cac mau bio cio thong ké EMIS theo cac giai doan ctia
ndm hoc, cidc mau bdo cdo vé hd so va diém cta hoc sinh tuong thich véi phan hé
quéan 1y hoc sinh VEMIS va quan 1y diém.

- Nha truong ¢ thé chu dong trong viée in 4n mot s6 mau sd goi tén va ghi
diém, mau sd theo ddi va danh gié hoc sinh tiéu hoc.

- T4 chie va quan ly ky thi mot cach nhanh chéng hiéu qua.

1.2.5. Hién trang kiém thir chive ning ciia hé sinh thdi vnEdu

Hién nay hé théng vnEdu dang dugc phat trién theo mo hinh Agile va dugc
trién khai trén quy mo toan qubc. Luong chirc ning trién khai trén mot sprint cua
vnEdu 1a rat 16n (trén 300 yéu cau duoc xtr ly va thay ddi trong mdi sprint). Mdi sprint
kéo dai 2 tudn cho ¢4 phat trién chirc nang va kiém thir vi vy thoi gian danh cho kiém
thir chirc nang rat han ché.

Hé théng vnEdu duge st dung cho céc sé gido duc toan qudc nén s& c6 cac ky
cao diém vi du nhu khi thi hoc ky, khi tdng két diém, khi thay ddi thong tu véi nhiing
ky cao diém sb lugng yéu cdu phai cap nhat sé ting 1én rat nhidu(gip 2, gdp 3 lan
binh thuong) dan dén 4p luc cia kiém thir vién dé dam bao chit luong hé thong s&
tang 1én rét 16n.

V6i khéi lugng cong viée vo cung 16n (ca khi binh thudong va khi cao diém)
s6 lwong kiém thir vién cta trung tAm Giai phap Gido duc dién tir rat han ché (5 kiém

thir vién) nén khoi luvong cong viéc cia moi kieém thir vién khi kiém thir chirc nang 1a
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vo cung ln.

Heé théng vnEdu dugc phat trién dén nay da hon 10 nam, s6 Iwong chire ning
va nghiép vu rit 16n nén khi thay ddi can phai kiém thir hdi quy dé dam bao chat
luong va d6 én dinh cta hé théng. vnEdu duge phét trién theo mo hinh phét trién
phin mém Agile nén thay doi dugc cap nhat lién tuc khién viéc kiém thir hdi quy
cling can duoc thuc hién lién tuc.

Ha ting cua vnEdu bao gdm: 11 may chi tmg dung va 10 may chi co so di
liéu. V6i ha tAng vo cung 16n mdi 1an cap nhat thay db6i cin phai cap nhat toan bo trén
cac may chi tng dung va mdy chu co sé dir 1iéu. R ro khi cap nhét c thé mit dong
bd hoic thiéu cap nhat trén mot s6 may chd. Cong viée cliia kiém thu vién 1a phai
kiém tra va dam bao hé théng trén toan bo cac may chii ca tmg dung 13n co s dit liéu.
Dan dén cong viée cia kiém thu vién 1a vo ciing 16n.

Sé lugng nguoi dung cia vnEdu rat 16n (Nhu hoc vién da trinh bay & phan
trudc bao g6m gﬁn 9 triéu hoc sinh va hon 900.000 gido vién) nén do on dinh ctia hé
théng rit quan trong. Ngoai ra v6i lugng ngudi sit dung 16n nén néu phat hién ra 15i
mudn (hodc d& ngudi dung phét hién ra 131) s& dan dén mét uy tin va ton that nghiém
trong.

Hién nay vnEdu chua ap dung cong cu kiém thir tw dong ndo dén dén rui ro
khong dam bao chét lugng. Vi du nhu sau:

Ngay 15-06-2021: Bi méc 18i bit budc nhap ma MOET ID cho hoc sinh khi
tao va stra hoc sinh do anh hudng cta ticket mam non

Ngay 21-11-2021: Bi mic 16i khong tao dugce 16p sau khi stra thém mat $6
thong tin cua 16p hoc

Ngay 16-12-2021: Bi mic 18i khong duyét dugc gido 4n gido vién ctia chirc

nang quan ly gido éan.

Cac 16i trén déu dugc phat hién ra mudn sau khi trién khai Ién méi truong that
cta khach hang va lam anh hudng dén chat lugng ctia san pham dich vu cia VNPT

véi khach hang.
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Trong qua trinh tébng hop khi 1am viéc tai Trung tdm Gido duc dién tir, hoc
vién nhan thdy chi yéu cic 18i phat sinh 12 & trén nén ung dung Web tai cac chirc
ning lién quan dén hoc sinh, gido vién, 16p hoc va thuong phét hién ra mudn do cac
yéu t6 vé con ngudi nhu: chi quan, khong di thoi gian regression test.....

Vi vdy qua nhitng diéu trén, hoc vién thdy viéc 4p dung kiém thir tur dong vao
kiém thir chirc ning cho céc chirc ning chinh ctia vnEdu lién quan dén Gido vién, 16p
hoc va hoc sinh 12 vo cing cén thiét. Qua d6 dé giai quyét bai toan nay hoc vién da
d& xuét d& 4n “NGHIEN CUU PHUONG PHAP KIEM THU CHUC NANG TU
PONG VA AP DUNG CHO HE THONG VNEDU”

1.3. Kiém thir chirc ning tw dong:
1.3.1. Gidi thiéu

Kiém thir ty dong 14 qué trinh sit dung céc cong cu hay phan mém can thiét dé
thuc hién céc kich ban kiém thir mot cach tuw dong hda thay vi lam thi cong bang strc
ngudi. N6 nham muc dich ting cudng hiéu sudt va hiéu qué ctia qua trinh kiém thir
phin mém bang cach tw dong héa cac budce kiém tht, tir viéc chay kiém thtr dén tong
hop két qua.

Kiém tht tu dong thudong duoc thuc hién bang cach st dung cc cong cu va
k§ thuét va cong nghé ty dong hoa. Céc kich ban kiém thir c6 thé bao gom kiém thir
don vi, Kiém thtr chire ndng, kiém thir tich hop, kiém thir hanh vi ngudi dung va kiém
thir hé thong.

Loi ich cua kiém thir tu dong bao gdm ting cudng su nhat quan, tiét kiém thoi
gian, chi phi gidm sai s6t do con nguoi va ting cuong kha ning tai sir dung cda cac
kich ban kiém tht.

Vi cac kich ban kiém thir dugce cai dit trude trén céc cong cu tu dong hoa nén
kiém thtt tw dong thich hop voi nhitng loai kiém thir can dugc lap di lap lai nhiéu lan:
nhu kiém thir hdi quy, kiém thir trén cdc méi truong khéac nhau, cac méay cha khac
nhau...

Vi cac kho khin cia kiém thir chire nang thi cong ma hoc vién da trinh bay

trong 1.1.2. Cac kho khan d6 déu dugc gidi quyét khi ap dung kiém thir chirc ning tu
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dong noi cach khac chinh nhitng khé khan khi kiém thir chtrc ning thi cong néu trén
1a vu diém cta kidm thir chire ning ty dong. Cu thé nhur:

+ Nghiép vu thay dbi m&i 1an cAp nhat phin mém yéu cau phii kiém thir
lai chite ning ciia phan mém trong mot khoang thai gian ngin: V6i khé khan nay
khi 4p dung kiém thir tw dong véi nhiing kich ban thong thudng ching ta c6 thé ap
dung dé cho céc cong cu tu dong hoa chay, c6 thé kiém chay kiém thir chtrc nang tir
dong vao ngoai gio lam viéc, nhu vay kiém thtr vién c6 thé rut ngén thoi gian kiém
thir chire nang lai kha nhiéu.

+ Kiém thir hdi quy tén rit nhiéu thoi gian va nguon lwe: Vi kiém thi tu
dong viée kiém thir hdi quy c6 thé duoc hd trg bang kiém thir tw dong. Viée ty dong
héa kiém thtr hdi quy s& giam dang ké thoi gian va ngudn luc so v6i kiém thir chirc
nang thu cong.

+ Tén ngudn lye kiém thir chirc ning trén nhiéu méi trwdng khac nhau
dé dam bio chit lwgng cho hé théng: Véi cic méi trudng khic nhau, mdy chi khic
nhau cong cu ty dong hda cod thé chay lai, chay lién tuc dé dam bao chét lugng ctia hé
théng.

+ Kiém thir chirc niing bi anh hwéng béi cac yéu td con nguoi: Kiém thir
chire ning tu dong khong hé bi anh huéng boi yéu t6 con ngudi, hé théng tu dong
hda sé& chay lai chinh x4dc 100% nhitng thao tac va kich ban do kiém thir vién da quy
dinh san.

+ Chi phi kiém thir chite ning lén: C6 thé viéc trién khai kiém thir ty dong
ban dAu s& ton chi phi va ngudn luc 16n nhung tinh trén mot khoang thoi gian dai véi
vu thé giam thoi gian va ngudn luc kiém thir chi cang v& sau chi phi kiém thir khi 4p
dung kiém thir tur dong s& cang gidm va tao ra hiéu qua kinh té 16n hon so véi kiém
thir chire ndng thu cong.

1.3.2. Mt 56 cong cu kiém thir chirc ning tw dong phé bién hién nay

Hién nay trén thi trudong co rét nhidu cong cu hd tro viée kiém thir tw dong.

MB&i cong cu ¢b uu va nhuoc diém riéng qua qua trinh nghién ctu hoc vién s& gidi

thiéu mdt so cong cu dang phd bién hién nay.
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1. Selenium Webdriver:

La moOt automation framework danh cho web véi WebDriver ban c6 thé thuc
hién céc phién kiém thir cia minh trén cac trinh duyét khac nhau ma khong gidi han
trén trinh duyét nao.

WebDriver s& cung cap cong cu hd tro tdt hon trong viée coding dé tao céc
kich ban kiém thtr. Nguoi ding ¢ thé sir dung ngay cac phuong thirc diéu kién nhu
if-then-other, hoac cac vong lap nhu do-while

il N
2
Mozilla Firefox
O+ | &
Opera Browser Internet Explorer

B

Web Driver

GhostDriver

Safari

Google Chrome

Hinh 1.3. Céc trinh duyét dwoe hd tre béi Webdriver

Uu diém cua Selenium Webdriver:

- H6 trg duogc da trinh duyét, da ngon ngir

- Do tiy bién cao

- C6 thé tich hop vdi cac cong cu va framework kiém thir khac nhu TestNG,
Junit, Cucumber.

- Mién phi vi 1d mi ngudén mo

Nhuoce diém cia Selenium Webdriver:

- Nguoi st dyng phai biét k¥ thuét xPath hodc CSS selector dé xac dinh vi tri
ctia cac phan tir trong DOM, didu nay gay khé khin véi nhitng ngudi khong c6 k§
nang lap trinh.
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- Yéu cdu nguoi str dung phai c¢6 k§ ning 1ap trinh nhét dinh.

- Khong cung cép sin cac bdo cdo truc quan diu nay 1am giam tinh thAm my
va hiéu qua st dung selenium trong hoat dong kiém thir

- Yéu cAu trinh duyét va webDriver phai twong thich: Selenium WebDriver
tuong thich v6i phién ban cu thé cia trinh duyét, didu nay co thé gay ra cac 15i véi
cac phién ban mai cua trinh duyét.

- Kha ning quan 1y cac cira s6 va cac tab clia trinh duyét khong t6t nén thuong
gap kho khan véi céc kich ban kiém thir phirc tap.

2. Katalon Studio:

Katalon 1a mot san phdm cta cong ty KMS Technology. Danh cho viéc kiém
thir tw dong cac tmg dung Web va Mobile. Katalon Studion dugc danh gia 1a mot
cong cu kiém thir ty déng da ning va manh mé dugc thiét ké dé hd trg viée kiém thu
tu dong cho cac tng dung Web, di dong va API mot cach hiéu qua. Véi giao dién
nguoi dung than thién va dé str dung, Katalon Studio 1a mot lya chon 1y tudng cho

cac nhan vién ki€ém thir ca chuyén va khong chuyén

Phét trién dé dang ty ‘ ) Cai dat nhanh va dé dang

i)

i ‘ J—bﬂf Che do linh hoat

Dé dang st dung ‘ I @ (rng dung da hé diéu hanh

Katalon Studio

Két qua tot hom va nhanh hon . m ,

Hinh 1.4. Céc diém manh ciia Katalon Studio
Katalon Studio cung cip nhiéu tinh ning hitu ich nhu ghi va chay lai cac kich
ban kiém thir tu dong mot cach nhanh chong va dé dang, quan ly du an kiém thir, tao
bao céo chi tiét vé két qua kiém thr, tich hop véi cac cong cu quan ly phd bién nhu
Jira, Jenkin hay Git.
Véi sy tich hop v6i Selenium va Appium, Katalon Studio cho phép ngudi st

dung kiém thtr tng dung trén nhiéu trinh duyét Web va ca cac thiét bi di dong mot
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cach linh hoat. 8611g thoi viée ho tro kiém thia API cling 1a mot diém manh ciia cong
cu nay, gitip cho ngudi kiém thir ¢6 thé kiém thir toan dién tir giao dién ngudi ding
dén céc dich vu phia sau.

Uu diém cta Katalon:

- Giao dién nguoi dung than thién: Katalon Studio c6 mét giao dién nguoi
dung truc quan va dé sir dung, gitip kiém thir vién str dung dé dang tao va quan 1y céc
kich ban kiém thir.

- Hd tro da nén tang va da ngdn ngi l4p trinh: Katalon Studio hd trg kiém thir
trén nhiéu nén tang va ngdn ngi 1ap trinh khac nhau nhu: Windows, macOS, Linux
va cac ngon ngit 1ap trinh nhu Java, Grovy.

- Tich hop véi cac cong cu quan ly du an va phién ban: Katalon c6 thé dé dang tich
hop véi cac cong cu quéan Iy nhu Jira, Jenkins, Git dé tr dong hoa quy trinh kiém thir

- Ghi va chay lai kich ban kiém thir (Record and Replay): Katalon Studio cung
cAp cong cu ghi va chay lai kich ban kiém thir mot cach dé dang va nhanh chéng gitp
giam thoi gian xdy dung kich ban kiém thtr tu dong.

- Dé dang cai dit va str dung: Katalon dong goi san pham va td chirc theo md
hinh san thuén tién cho nguoi st dung.

- Cong ddng nguoi sir dung dong dao trén toan thé gidi.

- Cap nhat thuong xuyén va ho trg chuyén nghiép: Vi 1a san pham thu phi nén
Katalon thuong xuyén dugc cdp nhat vdi céc tinh ning méi va sira 16i, ciing véi su
hd tro chuyén nghiép tir doi ngii phat trién.

- Nhuoc diém cta Katalon:

- Gia thanh cao v6i phién ban tra phi: Phién ban tra phi ciia Katalon c6 gia cao
nén day 1a mot han ché ddi vé6i cc cong ty c6 mire kinh phi han ché (Gia béan cia
Katalon Studio hién tai la 167$/thang va 1999$/nam).

- Yéu cau tai nguyén hé théng twong déi manh: Katalon Studio yéu cau tai
nguyén hé thdng twong ddi manh dé chay va quan 1y céc kich ban kiém thir phirc tap.

- Khoé khén trong viéc tuy chinh sau va phL’rC tap: Mac du Katalon linh hoat va

c6 d6 md rong cao, nhung viée tuy chinh s&€ phai theo md hinh va quy tdc cua Katalon
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nén giy kho khidn cho nhitng nguoi st dung it kinh nghiém.

- C4c goi hay cac chirc nang bd sung déu phai mua riéng gay t6n kém kinh phi
cho ngudi st dung vi du nhu mudn chay Command line dé c6 thé chay CI/CD thi
phai mua thém Katalon RunTime Engine hay mudn xem bdo cdo online phai mua
thém goi Katalon TestOps ....

3. RobotFramework:

] )
o
e
' stk
Sonipd prthon Warpwt (] Lok Fraemew Trur wdin Salnniim | )
A

Hinh 1.5. M6 hinh hoat dgng ciia RobotFramework

RobotFramework 12 mdt cong cu kiém tht ty dong ma nguén m¢& duogc phat
trin va cho ra mit tir ndm 2005 boi Pekka Klarck. Y tudng ban diu ctia Robot
Framework la mot du an nghién ctru vé tu dong hoa kiém thir va tu dong hoa viéc
viét tai lidu kiém thi.

Ban diu RobotFramework dugc viét bang ngdn ngir 1ap trinh Python va dugc
phat trién nhu mot céng cu gia lap viée ty dong vai cac tac vu kiém thi phic tap. Tix
khi dugc gidi thiéu 1in dau tién, Robot Framework da dan tré nén phd bién trong
cong dong kiém thir va phat trién phdn mém, dugc nhiéu té chirc va doanh nghiép lya
chon dé ty dong héa quy trinh kiém thir cia ho.

Véi su linh hoat, dé dang st dung va tinh mé& rong cao, Robot Framework da
ngdy cang cai tién va mé rong tinh ning qua cic phién ban méi. Cong dong ngudi
ding ciia Robot Framework ciing da phat trién manh mé, cung cip hd trg, chia sé
kién thirc va tao ra cac thu vién mé rong dé t6i uu hoa viée sir dung cong cu ndy trong
qué trinh kiém thi.

Hién nay, Robot Framework 1a mot trong nhiing cong cu kiém thir tw dong phd

bi€n nhat trén thi truong, dugce st dung rdng rdi trong cac dy an phan mém & nhiéu
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linh vuc khac nhau. Piéu nay néi 1én sttc manh va tinh 6n dinh ctia Robot Framework
trong viéc hd trg quy trinh kiém thir tr dong cho tmg dung web va mobile.

Uu diém ciia RobotFramework:

- Cu phép don gin va dé doc: RobotFramework st dung ¢ phéap dé hiéu, gan
giii v6i ngdn ngi ty nhién, gitp nguoi dung dé dang viét va hiéu ma kiém thu

- H3 tro da nén tang va da ngdn ngit 14p trinh: RobotFramework khong bi rang
budc bdi mot ngén nglt 1ap trinh cu thé, cho phép sir dung Python, Java hoic c4
JavaScript.

- Tich hop linh hoat: RobotFramework c6 kha nang tich hop nhiéu cong cu va
Framework kiém thir khac nhau nhu Selenium, Appium hay cdc thu vién mé rong
khac

- Cong ddng 16n va hd trg tdt: RobotFramework véi su phat trién l1au dai dd c6
mdt cong ddng ngudi sir dung 16n va hd trg tot.

- H3 tro kiém thir da dang céc loai ing dung: RobotFramework cung céc thu
vién hd trg c6 thé hd trg kiém thir da dang céc loai tng dung nhu Web, Mobile
application hay thdm chi cd tng dung window.

- B4o céo chi tiét va ddng nhét: RobotFramework cung cip cic bio cédo kiém
thir chi tiét va d& doc, gitip ngudi doc hiéu rd két qua kiém thir,

- Mién phi: RobotFramework 1a mot framework ma ngudn mé nén céc thu
vién va ma ngudn déu duge cung cAp mién phi

Nhuoc diém cta RobotFramework:

- Cai dat phuac tap hon céac phin mém tra phi: RobotFramework cai dat bing
céc cau 1énh cta python nén nhiéu budc va phirc tap hon céc phin mém tra phi da
dugc dong goi.

- Yéu céu c6 kién thuc 1ap trinh dé sir dung chuyén sau: RobotFramework c6
do tiry bién cao nén hd trg ngudi dung co thé tuy bién cach t6 chirc du an hodc viét
thém céc thu vién. Nhung dé 1am dugc thi yéu cau ngudi st dung can ¢6 kién thire
lap trinh nhét dinh.

- D0 tin cdy chua dugc dam bao: Vi 1a phan mém ma ngudn mé nén thu vién
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chua dugc kiém soat va danh gia chat lugng toan dién trude khi dua 1én web. Ngudi

dung can c6 k¥ nang tim kiem va hicu biét dé tim ra céc thu vién tot va cé dd on dinh

cao.
Dudéi day 1a bang so sanh mot sb mit ciia cac nén tang kiém thir tu dong thinh
hanh hién nay
Biang 1.2. So sanh cdc phin mém kiém thir tw ddng hién nay
Dic tinh RobotFramework Selenium Katalon Studio
Cai dat Cai dat don gian Cai dat phuc tap | Cai dat don gidn
Kha ning | Trién khai tot va don | Trién khai khé vi | Trién khai tot va
trién khai gian hoan toan phai ty | don gian
code
Kha ning | Bao tri tot, nhanh Bao tri tot nhung | Trién khai tot va
bao tri yéu cAu ngudi sir | don gian
dung phai biét
code
Kha ning | Cothéning ciptheo?2 | Chi co thé code | Co thé ning cép
ning cip cach la thém keyword | thém tinh ndng | theo 2 cach la thém
hoac thém thu vién keyword hodc
thém thu vién
Chi phi Mién phi Mién phi Co phi
Cong dong | Cong dong lon nhiéu | Cong ddng 16n | Khong biang cic
nguoi st dung nhidu ngudi s |cong dong ma
dung ngudn mé
Béao cédo HO tro bao cdo dé doc, | Khong c¢6  sian | HO trg bao cdo dé
dé hiéu bio cdo, can | doc, d& hiéu
dung béo cdo cla
bén thir 3 hoac tu
phat trién

1.3.2. Khé khdn khi siv dung cdc cong cu kiém thir tw dong

 Yéu t0 con nguoi: Phan 16n kiém thir vién la nhitng ngudi cé k§ nang lap
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trinh han ché. C6 ca nhitng kiém thir vién 13 ngudi trdi nganh ho s& gip nhiéu kho
khan néu str dung cac phan mém yéu cau kha nang 14p trinh dé sir dung.

* V6i mé hinh Agile can tich hop lién tuc hé théng thay ddi nhiéu tén cong stc
maintain: Khi thay ddi nhdam muc dich sira 18i hodc nang cép tinh ning m&i theo yéu
cAu ctia ngudi sir dung 6 thé dan dén cac kich ban kiém thir tr dong khong con ¢
thé hoat dong nita. Khi d6 kiém thtr vién s& phai tién hanh chinh sira, cip nhat dé cac
kich ban kiém thur tu dong phu hgp véi ma ngu611 mai dugce cap nhat. Piéu nay trong
md hinh phat trién phan mém Agile rit kho khan vi tan sut cap nhat phan mém cao,
cac thay d6i dugc cap nhat lién tuc dan dén can ton mot ngudn luc rit 16n cua kiém
thir vién dé cap nhat, diéu chinh kich ban kiém thir tw dong.

« Hé théng 16n can kiém soat khi lugng testcases ting nhiéu theo thoi gian:
Céc du 4n can dung kiém thir tu dong thuong 14 cac dur 4n 16n va phat trién trong mot
thoi gian dai didu nay khién sau mot thoi gian khéi lugng céc kich ban kiém thir tur
dong ngay cang ldén. Néu khong c6 cach td chire quan 1y kich ban kiém thtr ty dong
t6t s& khién kich ban kiém thir b chdng chéo va st dung kém hiéu qua.

« B4o c4o ¢6 sin khong ddy du, kho khin trong viée doc hiéu va debug script
kiém tht tu dong: Mot ) cong cu kiém thu tu dong khong dugc tich hop bdo cdo
hodc bdo céo khoé st dung khién nguoi ding gip kho khin trong viée thong ké hodc
phan tich 15i khi kich ban chay c6 vén dé xay ra.

1.3.3. M6 hinh té chire dw dn kiém thir tw dong thong dung hién nay:

Dé giai quyét kho khin trong viéc quan ly kich ban kiém thu tu dong dé tién
cho viéc duy tri va bao dudng can c6 mot mé hinh xay dung va quén 1y kich ban kiém
thir tu dong hop ly. Mo hinh Page Object Model (POM) 12 mot md hinh phd bién
trong cac du an trién khai kiém thtr chire nang tu dong. Puoc cong dong thira nhan
va st dung rong rai.

Page Object Model (POM): 1a 1 design pattern giup mo hinh hoa cac pages,
hodc céc thanh phan trong cdc man hinh ciia trang web thanh mdi d6i tuong riéng
biét. M&i thanh phan s& goi gon tit céc cac hanh dong va thudc tinh cia thanh phan

do.
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Dé phit hop véi hé théng can Page Object Model (POM) cin tach biét ra 2
phﬁn riéng bi€t mot 1a thanh phan d6i twong trén man hinh va hanh dong cua d6i
tuong do.

Vi du vé Page Object Model:

| | 4 -
LoginPage AddNewPostPage LoginTest | AddNewFostTest

Property 1 ~ Property 1 | - Tost 1 | | < Test 1
ropenty 4 | . 11"‘5,‘;‘“(11, { “ Functioni

Property 3 - Property 3 #  Function2() | | ¢ Functiond{)

} { “ Functioni()

- Function() -~ Functiond() { - Test 2 | - Test 2
- Function2{) - Functions()

- FUNCUONS,) - Functiona() f - Tost 3

Hinh 1.6. M6 hinh Page Object Model (POM)

Theo Page object model (POM) c6 nghia 14 s& td chire kich ban kiém thir chuc
nang ty dong mdt man hinh ciia hé thdng s& bao gdm 2 thanh phin: Mot dbi twong
dai dién cho cac thanh phén cia man hinh va mot dai dién cho cac hanh dong c6 thé
thuc hién ctia man hinh dé.

Uu diém 16n nhat 1a khi can thay déi c4c kich ban kiém thir d& xdy dung néu
c6 su thay doi vé giao dién clia cdc man hinh, kiém thir vién s& khong phai thay doi
nhiéu noi hodc tim kiém qué phtc tap tiém 4n nguy co nhim 14n va thiéu s6t ma chi
can thay doi mot ddi twong da duge phén tach theo ciu truc.

Hién nay mé hinh POM la mé hinh phd bién va dugc sir dung rong rai trong

viéc thiét ke va trién khai kiém thir tw dong
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KET LUAN CHUONG
Trong Chuong 1, d& 4n trinh bay va gi6i thiéu tong quan cic nghién ctru vé
kiém thir phan mém, kiém thir chirc ning ciing nhu cac cong cu kiém thir chirc ning

tu dong dang dugc str dung trén thi truong cing diem manh va yéu ciia chung.
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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 huéng dé xuat dé xdy dung bo template script
kiém tht tr dong dé trién khai trén dién rong cho céc hé théng va ap dung dé xay
dung b script kiém thir cho hé sinh thai vnEdu
2.1. Panh gia vé viée ap dung cong cu kiém thir tw ddng trong thue té

- Hién nay trén thi truong cdc coéng ty phan mém dang phat trién phan mém
theo 2 hudng sau:

- Tw phat trién céng cu kiém thir tw déng: Cach nay tén can dau tu thoi gian,
c6 do tuy bién cao vi tit ca ma ngudn, kich ban kiém thir do ngudi ding chuan bi.
Pugc tu chon ngdn ngi 14p trinh ma minh manh dé phat trién. Nhung bét cip cia
phuong phép nay 14 yéu cau c6 nhém kiém thir ty dong c6 nén tang vé 1ap trinh tuong
d6i tét, khong c¢6 cong ddng hd trg. Kho khin trong viée mé rong, chuyén giao va
béo tri cac kich ban kiém thir. Vi cac kich ban kiém thtr dugc 14p trinh bédi cdc nha
phat trién nén mang tu duy va ludng suy nghi ctia ngudi lap trinh nén khi ngudi khéac
tiép quan bdo tri hay nhén chuyén giao s€ cAn mot trinh dd nhét dinh va can mot thoi
gian dé 1am quen va st dung.

- Sit dung cdng cu hay nén ting c6 sin: Cach nay c6 chi phi ré hon céc cong
cu va nén tang c6 sin c6 nhitng cong cu c6 thé hd trg nhitng ngudi khong ¢ thé manh
vé 1ap trinh van c6 thé viét kich ban kiém thir tw dong, dé dang cai dit, dé dang chuyén
giao va bao tri. Vi la nén tang c6 san nén mot 56 cong cu thuc su ndi trdi s& c6 nhidu
ngudi ding va cong dong hd tro déng dao. Nhuoe diém cia cach phét trién nay 1a
mot sb cong cu va nén tang hd trg cach td chure kich ban kiém thtr nén nguoi dung
phai 1am quen va st dung theo céch cong cu hd trg. Mot sb cong cu chi hd tro mot 36
ngdn ngit 1ap trinh nhat dinh.

C4 hai cach déu c6 uu va nhuoe diém riéng tily thudc vao cong ty va dic thu

cua du an dé chon phat trién kiém thd tu dong chirc nang theo hudng nao. Véi céc du
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an yéu cAu tinh bao mét cao, chi phi danh cho kiém thi tu dong ddi dao, doi ngii nhan
su ¢6 kha nang 14p trinh tdt thi c6 thé can nhic di theo hudng tu phat trién cong cu
kiém thir tw dong. Nguoc lai véi nhitng dur 4n kinh phi han ché, doi ngfi kiém thir vién
c6 kién thtre 1ap trinh han ché, can trién khai kiém thir tu dong trong thoi gian ngan,
khong yéu ciu cic cases qué phire tap thi dé di theo huéng st dung cong cu hay nén
tang c6 sin 12 mot lua chon tét.

2.2. Céc buée xay dung dé xuat kiém thir chirc ning tw dong cho hé
théng vnEdu:

Ap dung kiém thir chirc nang tw dong 12 mét cong viée t6n nhidu cong stc va
ngudn luc dé ap dung mot cach hiéu qua va tiét kiém cong sic can nghién ctru déanh
gid va c6 mot quy trinh trién khai chinh x4c. Qua thoi gian lam viéc va dénh gia diéu
kién thuc té, hoc vién dé xuét s& ap dung kiém thir theo céc buée:

1) Péanh gia thwc trang, yéu ciu va chon lya cich thire trién khai: Qua
trinh nay hoc vién s€ dua vao nghién ctru thyc trang cua hé théng vnEdu,
cac xu huéng 4p dung kiém thir chirc ning tu dong trén thi trudng, cic
cOng cu kiém thir chie nang tu dong dé chon ra huéng di cu thé nha: Tu
phat trién hay ding cong cu c6 sin, chon cong cu gi, ngdn ngft nao.....

2) Chon mé hinh trién khai: Kiém thtr chirc ning tu dong sé& vo cung hiéu
qué khi ding cho trong thoi gian dai. Thoi gian cang dai thi khéi lugng
kich ban s& cang 16n néu khong duge td chire mot cach khoa hoc s& khé c6
thé quan ly. Ngoai ra khi du 4n 16n yéu cu cap nhat nhiéu khong t6 chirc
khoa hoc s& din dén viéc khé chinh stra kich ban tén ngudn luc dé duy tri
kich ban 1am cho viéc trién khai kiém thir chirc ning tu dong khong hiéu
qua.

3) Phan tich thuin lgi, khé khan khi 4p dung kiém thir tw dong cho duw
an: Sau khi chon mo hinh trién khai ching ta can danh gid lai nhitng thuan
loi va kho khan trong thue té khi 4p dung cong cu kiém thir tw dong.

4) Phan loai nhitng tinh ning c6 thé kiém thir ty ddng va nhirng tinh niing

khong 4p dung kiém thir tw dong: Trong cic hé théng c6 mot sé nhém
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chtre nang, mot sé man hinh rit phi hop dé trién khai kiém thir tuy dong
nhung ¢6 mot sb tinh ning rit khé dé xay dung va trién khai kiém thir tu
dong. Cin x4c dinh va phén loai cac tinh ning dé dua ra chién lhroc trién
khai kiém thir chtrc nang tur dong mot cach hop ly.

5) Xay dung trién khai bd template kiém thir tw ddng: Dua vao huéng phat
trién, cong cu, ngodn ngit, md hinh va cac chuc nang da chon & cac budce
trén hoc vién s& nghién ctru td chire xay dung mot bd template dé co thé dé
dang trién khai kiém thir chtre nang tu dong. Thuén tién cho viéc chuyén
giao, trién khai, bao tri kich ban kiém thir tu dong. Pac biét vai bo template
mAu kiém thtr vién c6 thé d& dang 4p dung dé trién khai kiém thir tu dong
cho cac du an.

6) Xay dung cdc thw vién, cac ham, cic keyword va bao cdo hé trg cho
viéc kiém thir chirc ning tw dong: Sau khi da x4y dung mot bo template
c6 thé trién khai ap dung cho da dang du 4n hoc vién s€ dé xuit mo rong
viét mot s6 thu vién, ham, tir khéa (keyword) dé hd tro tdt hon cho kiém
thtr vién va nguoi sit dung nhu doc ghi file excel, thong béo hay bédo cdo
excel ...

7) Danh gia va xdy dung bao cdo: Trong viéc trién khai kiém thir chtrc ning
tu dong, bdo cdo 1a mot thanh phdn rat quan trong. Béo céo thé hién cic
két qua khi chay c6 thé cho ngudi ding cdi nhin tong quan nhét vé qua
trinh cling nhu két qua ctia kiém thir tr dong & mdi 1an chay. Bao céo cling
hd tro cho viée debug. Néu béo cédo khong tét, khé hiéu thi s& anh huéng
16n dén hiéu qua cia viéc st dung cong cu kiém thir tu dong.

Qua danh gi4 thir nghiém va 4p dung 7 budc ké trén vao xay dung kiém thir tur dong
cho mdt sb chirc nang trong hé théng va thu duoc két qua tich cyc. Hoc vién nhan
thdy 7 budc ké trén thich hop dé trién khai xay dung kiém thir tw dong cho hé théng
vnEdu vi céc ly do sau :

- 7 bude da xdy dung duoc mot quy trinh bai ban dé trién khai kiém thir tr dong

- Qua md hinh d& xuét da trién khai dugc kiém thtr tir dong bai ban dé dang mé rong
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- Xay dung dc céc chic ndng ¢t 161 can thiét dé dung chung cling nhu mé hinh bao
cao hiéu qua

- Bai ban xuyén sudt d tiép can va sir dung cho cic kiém thir vién

Phit hop d trién khai cho hé sinh thai vnEdu

2.3. Pé xuét gidi phap kiém thir tw dong cho hé thong vnEdu:

2.3.1. Pdnh gid thuc trang, yéu ciu va chon lya cdch thirc trién khai:

Vi tinh hinh hién trang ctia hé théng vnEdu da phan tich tai chuong 1. Viéc
trién khai kiém thir tu dong chte ning 12 mot nhu cau cép thiét.

Céc chuyén vién kiém thir ctia phong Quén ly chét luong trung tim Gido dyc
dién tir déu 1a cac chuyén vién chuyén vé kiém thir thi cong c6 kién thire 14p trinh
han ché. Nén hudng st dung cong cu va nén tang c6 sin 1a lya chon tt nhét.

Céc tiéu chi dé chon cong cu va nén tang dua trén hién trang cua vnEdu:

- Kinh phi han ché

- Caj dit dé dang

- Khong qua phire tap trong viéc trién khai va chuyén giao

- Dé dang md rdng

- Vi hé théng vnEdu la hé théng phat trién tir rit 1au (> 10 nam) nén logic rét
phirc tap nén sé c6 nhiéu trudng hop khé nén cong cu duge chon cin hoat dong 6n
dinh va c6 cong ddng hd trg tét.

- Bao céo xuc tich d& hiéu khong qua sau vé k¥ thuat.

V6i céc tiéu chi trén sau khi so sanh cac cong cu thi hoc vién thy riang cong
cu RobotFramework 14 phil hop nhét dé trién khai kiém thir chire ning tur dong cho

hé théng vnEdu.

2.3.2. Chon mé hinh trién khai:
V&i mot sy én 16n nhu vaEdu mé hinh trién khai kiém thi tu dong can déap ung nhitng
yéu t6 sau:

- Tinh duy tri: Ching ta can mot mo hinh c6 thé tach biét logic ra khoi giao

dién nguoi dung, giap dé dang duy tri khi ¢6 su thay doi trong giao dién nguoi
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ding. Khi giao dién thay doi chiing ta chi can stra trén mot noi duy nhét thay

vi phdi stra tirng kich ban.

- Tinh t4i sit dung: Ching ta cAn mot mé hinh c6 thé tai sir dung céc phan tir
va hanh dong trén cac hé thong khac nhau ma khong can viét lai. Piéu nay
gitp tiét kiém thoi gian va x6ng sirc khi phét trién va duy tri cac kich ban.

- Tinh tach biét: M6 hinh dugc st dung phai tach biét 10 rang giita logic cda
kiém thir va cac chi tiét cu thé cta giao dién ngudi ding. Pidu nay gitip code
tré nén d& hidu va dé bao tri hon.

- Tinh dgc lap: Mo hinh dugc chon can ¢6 tinh doc 1ap cao khong qua phu
thudc va cdu trirc cia giao dién nguoi dung. Didu nay gitp dé dang chuyén ddi
gifra cac cong nghé giao dién nguoi dung khac nhau ma khong lam anh hudéng
qua nhiéu dén kich ban

V6i nhitng dic diém trén, hoc vién nhan thdy mo hinh Page Object Model (POM)

1a thich hop nh4t, M6 hinh POM dép tmg du céc dic tinh ké trén va 1a mot mo

hinh dugc sir dung rdng rdi cho viée ap dung kiém thtr chire nang tu dong hién
nay.
2.3.3. Phan tich thudn loi, khéa khdin va chon ra nhitng chikc ning cé thé kiém
thir ty dpng va nhitng chirc nang khong kiém thir tw dong:
e Thuan loi:

Hé thdng vnEdu 12 mot hé thdng 16n, khdi lugng chirc ning da dang tir don
gian dén phirc tap phtt hop dé trién khai kiém thir tw dong chirc nang tir dau va phat
trién 1én dan theo thoi gian

C6 nhan luc dé trién khai kiém tht ty dong: Mic du han ché vé s lugng nhan
s nhung ngudn luc dé trién khai kiém thir chire ning tw dong cia vnEdu 14 c¢6. Céc
nhan su kiém thir tht cong sin sang hoc va trién khai kiém thir tu dong

RobotFramework 1a mot cong cu kiém thir tir dong dugc viét bang ngon ngit
14p trinh Python, Di theo dinh huéng Keyword Driven.

Vi dinh hudng Keyword Driven cac ham tuong tac voi phan tir web s& dugc

dong goi lai thanh cac keyword khi str dung nguoi dung s€ goi ham thong qua céc
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keyword va tham sb. Didu d6 thuan tién hon cho nhiing kiém thir vién trién khai kiém
thir tw dong vi ho ¢ han ché vé k¥ nang lap trinh

Robot Framework 14 phian mém ma ngudn mad véi cong dong str dung dong
dao trén toan thé giéi nén thich hop trién khai thir nghiém kiém thtr chirc nang tu
dong cho vnEdu vi s& gidm dugc chi phi dAu tu ban dau va tan dung duogc su hd trg
cta cong dong str dung dong dao.

Robot Framework dugc viét bang ngdn ngir 1ap trinh Python mot ngdn ngir
1ap trinh khéng qua phirc tap va d& dang tiép can cho nhiing kiém thir vién khong co
thé manh vé& 14p trinh.

Tuy nhién khong nhu cac phan mém cé phi nhrr Katalon khi tao du 4n kiém
thir tu dong coéng cu s& gitip ngudi dung tao ra mdt template du an theo md hinh hop
Iy duge cdu hinh sin. Robot Framework 1a mot phan mém ma ngudén md mién phi do
tiy bién cao khi tao dy 4n s& chuwa ¢ mo hinh hay chu tric t chirc cac thanh phan
trong du an. Vi vay can phai tu xay dung td chirc mé hinh cu tric du 4n va kich ban
kiém thir hop ly dé dé phat trién mo rong, chuyén giao va béo tri.

e Kho khan:

- Céc phén tir trén giao dién ciia hé thdng khong c6 ID c¢b dinh, mbi 14n truy
cAp hé théng lai sinh ra c4c id khac nhau cho ting phan tir

- Hé théng c6 khdi lugng chirc ning phire tap céc kich ban mudn chay hiéu
qua can c¢6 d6 6n dinh cao.

- Nhén su kiém thtr ¢6 k¥ ning 14p trinh han ché.

- Khéi luong server app va server database 16n din dén phai chay kiém thir
chirc nang trén nhiéu site nhiéu moi trudng

- RobotFramework véi cdc tinh ning c6 sin chua dép ung duge cac yéu cau
kiém thir tr dong (nhu chirc ning bao céo, giri tin ....)

Tur nhitng thuan loi va kho khéan ké trén hoc vién nhén thiy dé ap dung duoc kiém
thir tw dong vao kiém thir cho hé thdng vnEdu trong thue té cén phai phan loai cu thé
nhitng tinh ning nao c¢6 thé 4p dung kiém thir twr dong, tinh ning nao khong 4p dung.

cling nhu xay dung mot bo template (biéu miu) chung theo mé hinh POM dé trién



28

khai kiém thtr ty dong cho hé théng vnEdu
2.3.4. Phén logi nhitng tinh ning cé thé kiém thir tw dong va nhitng tinh
ning khéng dp dung kiém thir tuw dpng:

Qua thoi gian thu thap va phan tich s6 liéu nhirng 16i thudong xay ra hoc vién
thdy 16i chi yéu tap trung & (mg dung Web ctia vnEdu, cdc 16i thuong xay ra & cic
chire nang co ban lién quan dén nhan su, 16p, hoc sinh gay hau qua nghiém trong va
161 thuong sinh ra do qué trinh kiém thir hoi quy thi cong gip sai sot.

Vi thé hoc vién dé xuét tip trung xdy dung kiém thir tw dong cho cac chirc
ning chinh hay xy ra 18i ctia hé théng vnEdu.

Nhung trong hé théng vnEdu khi st dung RobotFramework cho muyc dich
kiém thir chtrc nang tur dong hoc vién thdy c6 mot sb tinh nang pht hop dé lam kiém
thir chire nang tu dong mot s6 chuc nang rat kho dé cé thé trién khai kiém thir chire
nang tu dong. Cu thé nhu sau:

Nhém tinh niing cé thé kiém thir tw dong: Cac tinh ning c6 thé kiém thir tu
dong la nhom tinh ndng co ban cua hé théng. Cac nhém tinh ning nay c6 nhing dic
tinh phu hop dé trién khai kiém thir tr dong nhu:

- La nhom tinh ndang quan trong ctia hé théng, c6 d6 quan trong cao néu
gip 18i s& gay ton that nghiém trong dén uy tin ctia don vi.

- C4c tinh ning da dugc xdy dung tir [au c6 d9 On dinh cao it thay d6i vé
mit giao dién cling nhu nghiép vu: Nhiing tinh ndng nay phu hgp dé kiém thtr tur
dong vi khi it thay ddi kiém thir vién s& thudng chit quan hodc bd qua nghi ring
s& khong c6 13i xay ra. Didu d6 tiém 4n rdi ro rit 16n vé& mat chét lugng. Kiém
thir tu dong s& dam béo tinh nang d6 van hoat dong tot sau mdi 1an release.

- La nhom tinh ning ¢t 161 dé bi anh huéng khi stra 16i hay thay doi tinh
ning khéc.Céc tinh ning cdt 16i rdt d& bi anh huéng khi sira d6i cac tinh ning
khac, kiém thtr vién thudng thiéu sét khong ludong hét duge do anh huéng khi
nhém phat trién cap nhat, sira ddi code. Nén khi 4p dung kiém thir ty dong dé
kiém tra lai c4c tinh nang ¢t 16i m&i 14n release mang lai hiéu qué to 16n.

- La c4c nhom tinh ning phai chay lap di lap lai trong céc lan kiém thir hoi
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quy. Vi cac tinh nang phai chay lip di 13p lai véi mdi 1an kiém thir hdi quy sé&
t6n rat nhidu ngudn luc. Khi 4p dung kiém thir tw dong s& giam bét dugc ngudn
luc khi chay kiém thtr hdi quy mot cach déng ké.
V6i céc tiéu chi k& trén hoc vién dé xuit nhom tinh ning c6 thé kiém thir tr dong bao
gom:

- Ping nhép: Phu hop dé xdy dung kich ban kiém thtr tw dong vi c6 nhiéu
truong hop nhu: Dang nhap khong nhap dir liéu, Dang nhap khong nhdp trén dang
nhap, Pang nhdp khong nhap mét khiu .....

- Quan ly nhan sy: Man hinh thong tin nhin su cé nhiéu field nhap gdm
ca danh sach, field nhap ndi dung, upload anh thich hop dé xay dung kich ban
kiém thtr ty dong bao gdm ca chirc ning thém, sira, x6a nhan su.

- Quén ly I6p: Man hinh thong tin 16p ¢ nhiéu field nhip gdm ca danh
séch, field nhap noi dung, upload anh thich hop dé x4y dung kich ban kiém thir
tu dong bao goém ca chirc ning thém, sira, x6a.

- Quan ly hoc sinh: Man hinh thong tin nhén su ¢6 nhiéu field nhip gdm
ca danh sach, field nhdp ndi dung, upload anh thich hop dé xay dung kich ban
kiém thir tw dong bao gdm ca chirc ning thém, sira, x6a hoc sinh.

- Nhém chite ning két qua hoc tap: Man hinh nhap két qua hoc tap véi
dang nhép ludn trén bang va tinh todn tong két dua vao dir liu diu vao nguoi
dung nhép va cong thure tinh dya theo cdc thong tu nén rat thich hop dé xay dung
kich ban kiém thir tu dong cho chirc ning két qud hoc tap.

Nhom tinh nang khong ap dung kiém thir tw ddng: La cic tinh ning khong
phit hop dé trién khai kiém thir chirc ndng ty dong trong giai doan dau. Nhiing tinh
nang khong phit hop dé 4p dung kiém thir tu dong trong giai doan nay c6 ddc diém
nhu sau:

-Nhirng tinh ndng ngén chan xdm nhép hay tu dong hoéa: Nhing tinh ndng
ngin chan xam nhdp hay tu dong hoa dugc phat trién dé khong cho nguoi sir
dung ding script dé thuc hién thao tac. Nhitng chirc ndng nay khong phu hop dé

kiém thir tr dong.
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- Nhiing tinh ning yéu cdu x4c nhan ctia mot thiét bi bén ngoai Mot sb
tinh nang yéu cau x4c nhan tir mot hodc nhiéu thiét bi bén ngoai hoic phan mém
bén ngoai, trong giai doan dau trién khai v6i ngudn lyc va trinh do con han ché
s& rt kho trong viée lién két va 1dy dir liéu tir thiét bi hay phin mém bén ngoai.
Nén trong giai doan nay voéi cac tinh nang c6 lién két v6i thiét bi hodc phan mém
bén ngoai hoc vién dé xuat s& khong ap dung kiém thtr ty dong.

- Nhiing tinh nang lién quan dén s6 lieu duogc xuét ra trén file hoic mét
phén mém offline: Vi dé an tap trung vao thuc hién kiém tht tu dong trén Web
nén véi nhitng tinh ning lién quan dén xir 1y s6 licu trén file offline va céc phan
mém offline khong thich hop dé kiém thir tu dong trong giai doan nay.

Dua vao cac dic didm trén hoc vién dé xudt nhiing tinh nang khong ap dung kiém thir
tu dong trong giai doan nay bao gom:

- Tinh nidng Captcha: Tinh ndng Captcha dugc thiét ké dé phat hién
nhitng truy cap khong phai nguoi thét (robot, hodc cdc doan ma ty dong thuc thi).
Chue niang duoc thiét ké dé ngin can tu dong hoa nén nhitng chirc ning co
Capcha hoc vién dé xuat s& khong 4p dung kiém thir tw dong

- Tinh ning g tin nhin: Giri tin nhin tin nhan s& dugc ghi dén sb dién
thoai da ding ky. Rt kho dé thyc hién kiém thir ty dong dé kiém tra dugc tin
nhin da dugc giri dén dién thoai thanh cong hay kiém tra ndi dung tin nhén tai
dién thoai di dong. Nén tinh nang gui tin nhin hoc vién ciing dé xuat khong ap
dung kiém thir tur dong.

- Tinh ning ky s6: Tinh ning ky s véi ky sb qua token Usb hé théng yéu
cAu xdc nhan trén mot popup window khi cim usb vao may. Véi cira s6 window
khong thé 14y dugc xpath. Vi vy hoc vién d& xuét trong ndi dung d& an s& khong
ap dung kiém thtr chirc nang cho chtic nang ky s6 dién tir.

- Tinh ning théng ké bio cdo: Tinh ning bdo céo véi bdo cdo dit liéu
cAn kiém tra 12 rat 16n va can dd chinh xéc cao, ¢6 thé xay dung kich ban kiém
thir tirng gia tri trong bao cdo nhung viéc do sé tén rat nhiu cong strc va ngudn

lue. Do do trong dé an hoc vién dé xuat khong dp dung kiém thir chirc annug tu
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dong cho chirc ndng béo céo.
2.3.5. Nghién citu trién khai by template kiém thir tie dong:

V6i mod hinh POM dugc dé xuit & phan 1.3.3 dé trién khai hiéu qua va thong
nhét trong viéc quéan 1y can cu thé héa mé hinh thanh mot bo template (biéu mau) bao
gém cac thanh phén, cAu tric coa du an kiém thir tu dong. Quy dinh rd chirc nang céc
thanh ph?m s€ lam nhiém vu gi, giao tiép v6i nhau nhu thé nao. Dé tranh viée cic
kidm thir vién viét code mot cach tu do, khong nhat quan din dén khé khin trong viée
ghép céc code thanh phan lai véi nhau, hodc khé quan 1y, duy tri va nang cap. Ngoai
ra viéc xay dung bd mau chung sé& gitip thuan lgi hon khi 4p dung cho cac hé théng
khéc trong tuong lai.

Cach to chve dé xuat

Utils

Test suite
\ Resource

Testcases

Y

Page 2

Hinh 2.1. Mb hinh cc thanh phén trong dw 4n kiém thir tw ddng dwge dé xuit

Trong d6 gdm:
- Testsuite: La mot file ¢6 dinh dang.robot va khi chay kich ban kiém thtr ta
s& chay file nay. Luu tén cdc kich ban kidm thtr (Testcases) va goi dén file

Testcase.robot
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- Testcases: La mot file c6 dinh dang.robot chtra nhitng Custom keywords dé
thuc hién céc thao tic ctia chirc niang. Mdi keyword trong file Testcases.robot s&
tugong trung cho mot Testcases trong do chura cac Custom Keyword dugce goi ra tir
file Ultils hodc Resource

- Ultils 1a mot file c6 dinh dang.robot 1a noi dinh nghia cac keywords va céc
bién diing chung cho tit ca cac kich ban kiém thir tr dong nhu: M6 trang, Dang nhép,
xoa dir liéu ....

- Resource: La tap hop céc file robot chira cac keyword va bién thue hién cu
thé mdt chtrc ning nao d6 trén man hinh, mdi man hinh 1a mat file.robot trong
Resource chtra cac keywords dugc stt dung cho man hinh hodc d6i tuong nghiép vu
do.

Trén day 1a dé xuit td chirc kich ban kiém tht tu dong theo mo hinh POM ciia
hoc vién qua d6 khi néu c6 16i do sira UI chiing ta c6 thé khong mét cong tim kiém
ma khong biét cin phai sta gi va sira & dau. Vi cach td chire nay khi man hinh nao
thay di ta chi can tim dén chinh xéc testcases va resource ciia man hinh do. Tiétkiém
nhiéu thoi gian cho viéc bao tri.

DPéi voi mo rong ciing dé dang hon, chung ta chi can thém mot file dai dién
cho man hinh d6 trong resource chira cic keyword va bién thao tac véi man hinh dé.
Sau d6 trién khai ma kich ban kiém thtr tu dong ¢ File Testcases.robot. Viéc cudi

cung la thém keyword véi tén ctia testcases da tao. Thudn tién cho viéc mé rong.
Template kiém thvr tw dong dé xuat:
Vi méd hinh hoc vién dé xuét & trén mo hinh t6 chire kich ban kiém thu tu

dong s& gdm céc thanh phan chinh nhu hinh
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~ ROBOT
> Custom_Lib
> libspecs
» Resource
» Result
» Template

» Testcases

> Upload

i run_Testsuite bat
i Send_mess.bat

= Testsuite.robot

Hinh 2.2. Mé hinh t6 chirc dw 4n kiém thir tw ddng cho vnEdu
Trong do6 cac gdbm céc thanh phan
- Custom_Lib: Chﬁa cac thu vién python dugc hoc vién viét thém
- Libspecs: Cac thu vién dugc cai thém vao du an

- Resource: Noi chira céc file Resource dugc chia theo tirng man hinh chtic

nang

- Result: Noi luu két qua sau mdi 1an chay

- Template: Noi luu cac biéu miu

- Testcases: Noi luu céc file kich ban kiém thir

- Upload: Noi luu trit céc file dé kich ban upload 1én hé théng véi céc kich ban
upload file

- Run_Testsuite.bat: File bat chay Testsuite
- Send_message.bat: La file bat dung dé giri tin nhin qua tele

- Testsuite.robot: La danh séch céc kich ban sé& chay

2.3.6. Xay dung cdc thuw vign, cdc ham, cdc keyword va bdo cdo hé tro cho viéc
kiém thit chirc néing tw dpng:
Trong qué tinh phat trién va trién khai kiém thir ty dong viée tuong tac vdi file

excel va giri thong bdo qua cic nén tang nhu Telegram dang trd nén ngay cang phd
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bién. Viét hé thdng c6 kha ning giri thong diép tw dong qua Telegram mang lai nhiéu
loi ich déng ké nhung cic keyword sin c6 clia robot Framework chua hd trg hai tinh
ning ndy nén can xay dung thu vién riéng cho 2 tinh ning nay:

- Thw vién doc ghi Excel:

Mot s6 chire nang can doc ghi file excel cac thu vién c6 sin khong phit hop
nén hoc vién da viét mot thu vién python dé doc ghi file excel.

Thu vién gdm 3 keyword:

+ def make_excel file(file_name): Keyword nay dugc sir dung dé tao mot
file excel v6i tén duge chi dinh c6 thé st dung khi tao file report véi tén 1 bién truyén
vao theo ngay thang hodc phién ban

+ def write_excel value(data, sheetname, cell, result): Pé ghi vao file Excel
v6i tham s6 12 dir liéu data, sheetname 1 tén sheet, cell 13 vi trf cAn ghi va result 1a
mot tham sb dir liéu, Keyword dugc sir dung khi mudn truyén mot dir liéu vao chinh
xdac vi tri nao dé trong mot file excel dugce chi dinh

+ def read_excel data_into_dict(filename, sheetname): Dé doc dit lidu tir
file Excel ra v6i tham sb 1a tén file excel va tén sheet. Keyword duge dung dé doc dir
liéu tir file excel va tra lai ndi dung véi kiéu dir liéu tir dién dict (dictionary)

- Thw vién giri message qua Telegram:

Dé guri tin nhan qua Telegram (phuc vu cho muc dich giri béo céo, gti file.) ta
can viét thu vién thue hién viée giri tin nhin qua telegram

Thu vién duoc xay dung gdm 2 keywords:

+def send_file to bot(self, bot_token, chat_id, file_path message=None):
Keyword nay dung dé giri file qua mot nhom chat cua telegram véi cac tham sb bot
token, group chat id, file path dé chi ra duong dan dia chi cta file can giri, message:
tin nhan gui cling vdi file.

+def send_message to bot(self, bot token, chat id, message): Keyword
nay ding dé gii tin nhin qua telegram bao gdm cac tham sb bot_token dé chi ra bot
giri tin 12 bot ndo, chat_id dé x4c dinh phong chat giri dén va, message 13 tin nhin cin

9 e

gui.
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Ngoai 2 thu vién néu trén hoc vién c6 xay dung mot s6 keyword dung chung c6 thé
ap dung cho nhiéu dy an duoc dat trong file Utils bao gom:

CreateNewFille: Keyword ding dé sinh ra mot file & day hoc vién dung cho
viée sinh file két qua excel bang cach copy mdt file mau c6 sin va luu vao thu muc
result.

GhiDulieu: Keyword dung dé ghi dit liéu vao file excel v6i tham s6 12 tén file,
tén sheet, vi tri can ghi dit lidu va dit lidu cin ghi

Generate name: Keyword ding dé sinh ty dong cac tén ngau nhién trdnh cho
viée tring 1ap tén dan dén kich ban kiém thir khong chay dugc. Keyword tra vé& mét
bién co tén 1a gia tri truyén vao ndi v6i mot chudi String.

Upload File: Keyword dung chung cho céac chirc nang upload file 14y file c6
tén nhat dinh tir duong dan trén mdy tinh dang chay upload Ién field c6 type= file

Readexcel: Ham goi tdi thu vién doc ghi excel hoc vién dd noi ¢ trén va st
dung keyword “read_excel data_into_dict” dugc 1dp trinh trong thu vién va gia tri

tra vé 1a mot bién data gdm cac gia tri doc duge trong file excel

Readexcel

$FilePath} ${filename }
read excel data into dict ${FilePath} ${filename}
${data}

Hinh 2.3. Keyword Readexcel
2.3.7. Ddnh gid va xdy dwng moé hinh bdo cdo:
Trong RobotFramework cé cung cdp dang bao cdo HTML luu trén may chay
kich ban, nhung hoi bat cdp vi mubn xem phai remote vao may, bdo cdo lai bing

tiéng Anh gay kho khan cho nguoi sir dung.
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Testsuite Report 20201120 04 56:31 UTeea 50

years 121 days age
Summary Information

Status: All tests passed

Start Time: 20201120 02:30:40.357
End Time: 20201120 04:58:24.982
Elapsed Time: 02:27:44 625
Log File: log.htmi
Test Statistics
Total Statistics ¢ Total 4+ Pass ¢+ Fail ¢+ Elapsed?* Pass / Fail
Critical Tests 88 88 0 02:27:42 | AmSE———
All Tests 88 €8 0 02:27:42 | nsmm———
Statistics by Tag %+ Total ¢ Pass ¢+ Fail ¢ Elapsed? Pass / Fail
No Tags
Statistics by Suite ¢ Total 4+ Pass ¢ Fail ¢+ Elapsed+ Pass / Fail
Testsuite 88 88 0 02:27:45 | eoe——
Test Details
Totals Tags Suites Search
Type: @ Critical Tests
O All Tests
Status: 88 total, 88 passed, 0 falled
Total Time: 02:27:42.435

Hinh 2.4. Bao cao HTM ciia Robot Framework

Hoc vién dé xudt sinh ra mot bao cdo rut gon bang file excel véi cac thong tin
chinh nhu hé théng (chtc ning), tong s6 luong kich ban da chay, danh sach kich ban
da chay cung thoi gian chay mdi kich ban, s6 luong kich ban chay thanh cong (Pass)
s6 luong kich ban chay thit bai (Failed).

Xay dung keyword dé dém sb lugng kich ban Pass va Failed. Mdi 1an chay
testcases s& ding keyword “Run Keyword And Return Status” keyword s& tra vé
bién checkstt 1a True néu testcases pass va false néu testcases Failed. Dua vao bién
checkstt ta x4y dung cic keyword dé ting s lugng kich ban dua theo trang thai

Néu bién checkstt tra vé gia tri True ching ta s& tién hanh goi keyword
Cong_mot_don_vi_pass_Sub_feature va Cong_mot_don vi_pass dé tinh thém mot
don vi vao sb lugng kich ban Pass

Néu bién checkstt tra vé gia tri False ching ta s& tién hanh goi keyword
Cong_mot_don vi_failed Sub_feature va Cong_mot_don vi failed dé tinh thém

mot don vi vao ) lugng kich ban Failed.
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Hinh 2.5. Céc keyword dé tinh kich bin Pass/Failed

File két qua sau khi ghi

a0 > ~ >
1 K&t qua chay testcases Két qua
2 Vi Testcases Tl Ngay chay | Indngthdl | 56 Iyroeng testoasts passes ] 99
3] TC-1_QLY_DANGNHAP_Dang_nhap_ba_trong ten dang_nh‘ag va_mat_khau [19-03-24_11:20:55 PASSED 5¢ qunﬁu-ﬂu}.pnhilal 1
4 | 2|TC-2_QLY_DANGNHAP_Dang nhap_bo_trong_ten_dan; nhap_va_nhap_mat_k{19-03-24_11:20:59 PASSED Tiboji 80 Lirgrng Tasteases il ch 100
5 | 3|TC-3_QOLY_DANGNHAP. Dang_nhup nhae ten dal!g nhap_va_bo_trong_mat k§19-03-24_11:21:03 PASSED
6 4|TC-4_QLY_DANGNHAP_Dang_nhap_vol_nguol_dung_sai_mat khau 19-03-24_11:21:11 PASSED
7 5|TC-5_QLY_DANGNHAP_Dang_nhap_voi_ten_dang_nhap_khong_ton_tai 19-03-24_11:21:16 PASSED
8| 6{TC-6_QLY_DANGNHAP_Dang nhap_thanh_cong 19-03-24_11:21:23 PASSED
9| 7|TC-7_OLY_DANGNHAP Vao_trang_quan_ly_nha_truong 19-03-24 11:22:05 PASSED
10/ 8|TC-8_QLY_DANGNHAP Kiem tra_trang quan_ly_nha truong 19-03-24_11:22:58 PASSED

Hinh 2.6. Bao cio Excel dwoc hoc vién xdy dung
D& thuan tién hon cho nguoi sir dung khong phai remote vao méay dé doc bao
c4o nay hoc vién da dé xuét sir dung thu vién ding bot giri file va tin nhin qua
telegram dugc hoc vién xdy dung & phan trén dé c6 thé gui file bao cao qua group

chat Telegram.

RESULT_REGRESSION_TEST.xlsx

Ket qua auto regression test

L0 S VOGRS B T

Hinh 2.7. Giti bdo cdo qua Telegram

KET LUAN CHUONG
Tir cac két qua ctia chuong 2, hoc vién da dé xuat xay dung mo hinh template
kiém thir tw dong dé c6 thé trién khai trén dién rong cho cac du an. Va sit dung

template d6 dé ap dung kiém thir ty dong chiic ning cho hé sinh thai vnEdu.
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CHUONG 3. THUC NGHIEM VA PANH GIA

Chuong nay sé trinh bay cach trién thuc nghiém va danh gia ciia giai phap dé
xuét sau mot thoi gian trién khai thuc té.

3.1. Trién khai kiém thir tw dong cho hé sinh thai vnEdu

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

Viéc xay dung kich ban kiém thir chtre ning tw dong cho hé théng vnEdu gom
céc bude: Xac dinh va viét cac kich ban kiém thtr, xay dung script kiém thr tw dong,
dé xuét 4p dung nhitng mo rong
3.1.1. Xay duwng kich ban thii cong cdc tinh nang co thé viét kich ban kiém
thur tw dong

Nhu tai chuong 2 phén 2.1 hoc vién da dé xuit xay dung kich ban kiém thir tu
dong gbém cac chuce ning lién quan t6i Dang nhap, Quan ly nhan sy, Quan ly 16p,
Quan ly hoc sinh

Duéi day 1a mot s6 kich ban thu cong hoc vién da xdy dung dé kiém thtr mot
phin cac chirc nang dugc nhic dén & trén.

Tinh dung dén cia bo testcases:

- Testcases dugc xdy dung dua trén cac phuong phédp nhu Phén ving tuong
dwong, Phén tich gi4 tri bién theo chuén chimg chi ISTQB dugc cong nhan
trén thé gidi.

- Testcases tuan theo tiéu chuan IEEE 829-2008

- Testcases dd duge kiém dinh va x4c nhan dat tiéu chuin cua trung tam Kiém
dinh thudc cong ty Cong nghé thong tin VNPT ( Da dugc cip phép dang ky
hoat dong thir nghiém)
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TEST CASE ( Truéng hop kiém tra)

Tén dy an: Heé thong quanly thong tin_~ |Ngwwi tao: Luong Quang Cwéng Nguyen Quinh Anh Bui Thi
Ma dw dn: VUNPT_eEDU_v1.0.0 Ngwoi kiém tra: Luong Quang Cuémg
Mi tai ligu: TC_vnEdu Ngity kiém tra:

Hinh 3.1. Tiéu d& cic trwdng hop kiém tra
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Bang 3.1. Mau kich ban kiém thir

Ma Kkich i
b:’n; Tén kich ban Cac buée thwe hién Két qua mong doi
TCO1 Piang nhdp bé | 1.Truy cap vao hé thong Hé théng hién thi
trbng tén ding | 2. B6 trdng tén ding nhdp va | thong bao “Ban
nhdp va mat | mat khéu chua nhdp tai
khau 3. Click nut “Pang nhap” khoan”
TCO02 Dang nhap | 1. Truy cip vao hé thong Dang nhédp thanh
thanh cong 2. Nhap chinh xac tén dang | cong
nhdp va mat khéu
3. Click nut “Dang nhap”
TCO03 Vao trang quan | 1. Pang nhép vao hé thong Hé thong dang nhép
ly nhén sy thanh | 2. Vao quén ly nha truong thanh cong
cong 3. Vao quan ly nhén su
TCO04 Thém nhan su | 1. Pang nhéap vao hé thong Hé thong luu nhén
thanh cong 2. Vao quén ly nha truong sy thanh cong nhéan
3. Vao quén ly nhan su sy mo&i hién thi
4. Click thém md6i > Nhép | thanh cong trong
liéu > Click Luu danh sach
TCO5 Sta nhan sy | 1. Pdng nhdp vao hé tlléng Hé tlléng hién thi
thanh cong 2. Vao quén ly nha truong thong tin nhan su
3. Vao quén ly nhéan su chinh x4c tai budc 4
4. Chon mdt nhan sy > Stra | Sau khi luu thong
thong tin > Click Luu tin nhan su sau khi
stra hién thi chinh
Xac
TCO06 X6a nhan su | 1. Diang nhdp vao hé thong Hé thong x6a nhan
thanh cong 2. Vao quan ly nha trudng su thanh cong.
3. Vao quén ly nhén su Nhan su bi xbéa sé
4. Chon mot nhan sy > Click | khong hién thi trong
Xo6a > Click Yes trong | danh sich
confirm popup
TCO7 Vao trang quéan | 1. Dang nhép vao hé thong Trang danh séach
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Ma kich

ban

Tén kich ban

Cac buéce thue hién

Két qua mong doi

Iy 16p thanh

cong

2. Vao quan ly nha truong
3. Vao Quan ly 16p

16p hién thi chinh
Xac

TCO08

Thém 16p thanh

cong

1. Dang nhép vao hé thong
2. Vao quén ly nha truong

3. Vao quén ly 16p

4. Click thém mdi > Nhap
liéu > Click Luu

Hé thong luu 16p
thanh cong 16p maoi
hién thi thanh cong
trong danh sach

TCO09

Stra 16p thanh

cong

1. Dang nhép vao hé thong

2. Vao quén ly nha truong

3. Vao quéan ly 16p

4, Chon mot 16p > Click Stra
> Sura thong tin 16p > Click

Luu

Hé théng hién thi
thong tin 16p chinh
X4c

Sau khi stra dit liéu
hé théng luu dir liéu
thanh cong. Dit liéu
sau khi stra s& hién

thi thanh cong

TCI10

Xo6a 16p thanh

cong

1. Pang nhap vao hé thong

2. Vao quan ly nha truong

3. Vao quén ly 16p

4. Chon mdt 16p > Click Xo6a

> Click Yes trong confirm
popup

Hé thong x6a 16p
thanh cong. Nhan
su bi x6a s€ khong
hién thi trong danh

sach

TC11

Hé thong hién
thi sach
hoc sinh thanh

cong

danh

1. Dang nhép vao hé thong
2. Vao quan ly nha truong

3. Vao quan ly 16p > Chon
mdt 16p > Click biéu tugng
danh sach hoc sinh

Hé thoéng hién thi
danh sach hoc sinh

thanh cong

TCI12

Thém hoc sinh

thanh cong

1. Pang nhap vao hé thong
2. Vao quan ly nha trudng
3. Vao quén ly 16p > Chon
mdt 16p > Click biéu tuong

Hé thong luu hoc
sinh thanh cong hoc
sinh méi hién thi

thanh cong trong
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Cac buéce thue hién

Két qua mong doi

danh sach hoc sinh
4. Click thém méi > Nhap
liéu > Click Luu

danh sach

1. Pang nhap vao hé théng

2. Vao quan ly nha truong

3. Vao quan ly 16p > Chon
mdt 16p > Click biéu tuong
danh sach hoc sinh

4. Chon mot hoc sinh > Click
Stra > Stra thong tin > Click

Luu

Hé théng hién thi
thong tin hoc sinh
chinh xéc

Sau khi stra dir liéu
hé théng luu di liéu
thanh cong. Dit liéu
sau khi stra s& hién

thi thanh cong

Mai Kich
L Tén kich ban
ban
TCI13 Stra hoc sinh
thanh cong
TCl14 Xbéa hoc sinh
thanh cong

1. Dang nhép vao hé thong

2. Vao quan ly nha truong

3. Vao quén ly 16p > Chon
mot 16p > Click biéu tugng
danh sach hoc sinh

4. Chon mot hoc sinh > Click
Xo6a > Click Luu trong

confirm popup

He théng x6a hoc
sinh thanh cong.
Hoc sinh bi x6a s€
khong hién thi trong
danh sach

3.1.2. Xdy dung kich béin kiém thir chitc ning tw dpng theo cdc kich bin

thu cong da xay dung

V6i mé hinh da trinh bay & phan ndy hoc vién s& trinh bay huéng xay dung

cac kich ban kiém thir chic ndng tu dong tir kich ban kiém thir chirc nang thu cong

da duoc liét ké & trén.

Budc 1: Xdy dung file resource gdm nhimng keyword can thiét ctia mot man hinh
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L{tenpopup

div/input|

hoten

GUTE
Run K

Run K

Run ¥

Run K

Run K

Run K me| //span

Run K ¢ {th e Until Element Is Not Vis

Hinh 3.2. File Resource (Noi chira cac keyword cho tirng man hinh)
Bude 2: Sir dung cac keyword da duge xay dung dé tao ra cac kich ban kiém

thir trong file testcases

TC-84 QLY MHANSU Them nhan su thanh cong
[Tags ] Dangnhap
Open
Dangnhap thanhcong ${tentruong}
Vao_trang_quan_ly nha_ truong
sleep 2s
Vac mot_shorcut ${nhan iaoven )
sleep G5s
Click Element JS/span[text()= i 0 ] LS

i

$#{tennhansu}= Generate name Tennhansu 1

nhapthongtin_giao vien ${tennhansu} 22/

Luu giao wien 1 1

Tim kiem nhan_su ${tennhs
Xoa_ nhan_su 1 1
Dangxuat guanlynhatruong
Close Browser

Hinh 3.3. Mot kich ban kiém thir trong file Testcases

Budc 3: Trong file Testsuite.robot s& goi dén keyword testcases vira xy dyung
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J_Them_nhan_su_thanh_cong

rd And Return Status _QLY_| SU_Them _nhan_su thanh_cong
GhiResult Shee ${a} ${b} CORE 51t

v TC-@5_0LY_NHANSU Sua_nhan_su_thanh_cong
Set Var TC-11 QLY NHANSU Them nhan_su_thanh_cong
Run Keywor TC-11 QLY _NHANSU Them_nhan_su_thanh_cong

GhiResult Sheet ${a} ${b} I ${che 1 ${Tcs_name}

Hinh 3.4. Cach goi kich ban trong file Testsuite
Céc kich ban con lai cling dugc xay dung véi phuong phap tuong tu

Sau khi x4y dung xong kich ban khi chay hé¢ théng hién thi két qua nhu sau:

| Nhap dau trang... /£ Hé théng E-Club  /ZJ Nghién ctiu va (ing dy... ®3 Run a WordCount exa...  [[jJ Nguyen Duong Hai - ...
- [sulTE | TestSuite 1

Full Name: TestSuite 1

Source: D:\PMP\Caohoc\Luanvan\Robot\TestSuite_1.robot

Start / End / Elapsed: 20240322 23:40:25.174 | 20240322 23:49:01.196 / 00:08:36.022
Status: 16 tests total, 16 passed, 0 failed, 0 skipped

+ [TEST TCO_SETUP

+ (TEST TC-01_QLY_DANGNHAP_Dang_nhap_bo_trong_ten_dang_nhap_va_mat_khau
+ [TEST TC-02_QLY_DANGNHAP_Dang_nhap_thanh_cong

+ (fEST TC-03_QLY_NHATRUONG_Vao_trang_quan_ly_nhan_su

+ [TEST TC-04_QLY_NHANSU_Them_nhan_su_thanh_cong

+ [TEST TC-05_QLY_NHANSU_Sua_nhan_su_thanh_cong

+ [TEST  TC-06_QLY_NHANSU_Xoa_thanh_cong

+ (TE8T TC-07_QLY_LOP_Vao_trang_quan_ly_lop_hoc_thanh_cong

+ [TEST TC-08_QLY_LOP_Them_lop_cap_3_thanh_cong

+ (TEST TC-09_QLY_LOP_Sua_lop_thanh_cong

+ [TE§T TC-10_QLY_LOP_Xoa_lop_thanh_cong

+ [TEST TC-11_QLY_HOCSINH_Check_vao_trang_quan_ly_hoc_sinh_thanh_cong
+ [TEST TC-12_QLY_HOCSINH_Tao_hoc_cap_2_sinh_thanh_cong

+ [TEST TC-13_QLY_HOCSINH_Sua_hoc_sinh_thanh_cong

+ [TEST TC-14_QLY_HOCSINH_Xoa_hoc_sinh_thanh_cong
Hinh 3.5. Bao cao HTML sau khi chay
3.1.3. Dé xudt dp dung nhitng mo rong

- Ap dung co ché tu dong chay lai kich ban chay thét bai:
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Khi chay kich ban kiém thtr c6 thé do mét nguyén nhan khach quan nao d6
khién mot trong cac kich ban chay that bai (nguyén nhén khéch quan co thé 1a do
mang, do phén tir chwa kip hién thi ....). Néu da tich hop vao chudi devOps mot kich
ban chay khong &n dinh c6 thé lam thét bai ca chudi va phién d6 sé& khong dugc dua
1én mdi trudng that gdy hau qua 1a cham tré viéc upcode.

Dé han ché viéc nay hoc vién dé xuét xdy dung co ché mdi kich ban thit bai
s& duoc chay lai 3 14n néu ca ba lan déu 14 that bai thi két qua cua kich ban d6 trong
béo cdo méi dugce xac dinh 12 that bai, néu mot trong 3 1n ma chay thanh cong thi s&
khong chay 1an tiép theo va dugc danh déu 1a thanh cong

St dung keyword Rerun_Testcases va kiém tra theo checkstt

Rerun Testcase Arguments | cstt} ${name tcs}

1

} Run Keyword And Return 5tatus
Set Global Variable ${che

Hinh 3.6. Keyword dé chay lai testcases

Khi goi keyword Testcases cho cac kich ban kiém thir kiém tra checkstt va goi

dén ham Rerun_Testcase

QLY NHATRUONG Vao_trang _guan_ly nhan su
b ) Set Variable TC-9 QLY NHATRUONG Vao trang quan_ly nhan_su

{ 1= / Return Status TC-9 QLY NHATRUONG Vao trang quan_ly nhan_su
Run Keywopd If ° heck ) ‘False’ Rerun_Testcases s

Run Keyword If i i ‘False’ Rerun Testcases

GhiResult Sheet

Hinh 3.7. Goi dén keyword Rerun_Testcases dua vao bién checkstt

- Ap dung tao bio ciao Excel va giti bao cdo qua Telegram:

Nhu dd n6i & phan trén bao céo ctia RobotFramework 1a dang HTML mudn
xem can phai vao may test nén hoc vién dé xuit dung ham doc ghi excel dé tao ra
report vao file excel va giri qua telegram bang thu vién giri report telegram da tao &
phia trén

Keét qua bao cdo:
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eEdu_DevOps_bot >y
Ngay 22-03-2024 chay regression test trén server_s37:
Téng s6 lugng Testcases da chay la : 14 testcases
SO lugng case PASSED |3 : 8 tescases
S6 lugng testcases FAILED 1a: 6

Trong d6 Hé théng vnEdu-Core cé :
Téng s6 testcases la :14

SO testcases Pass 1a: 8

S6 testcases Failed 1a:6

Hinh 3.8. Tin nhén théng bdo két qua kiém thir chirc niing

Hinh 3.9. Tin nhin giti bao cao excel trong nhéom cha Telegram

- Ap dung vao quy trinh devOps:

Quy trinh DevOps 1a quy trinh khép kin ty dong hoa tir viéc kiém thir tinh, luu
gift ban build, trién khai code, chay kiém thir chtic ning tw dong va cubi cing 1a luu
gitr phién ban release

DPuoc st dung trén (mg dung Jenkin Blue Ocean véi chudi pipline. Hoc vién
dé nghi s& sir dung kich ban kiém thir chirc nang tu dong sau khi trién khai & mdi
truong kiém thir hé thong (System test).

RobotFramework cung cép cho chiing ta ciu 1énh dé chay & ctra s6 dong 1énh
(Command line) nhu sau:

Robot -d <Pudng dan cua cic file bao cdo HTML> <Dudng din cia file
Testsuite>

Trong céu 1énh nay ct phap -d 14 dé cAu hinh noi luu bao cao HTML

Sau khi trién khai xong chudi pipline DevOps s& nhu sau:
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« Tich hop lien tuc

Q00

CHUOI TU PONG HOA  CHAT LUONG MA NGUGN QUAN LY PHIEN BAN KIEM THU TU DONG
¢ Jenkin 20& BlueOcean  « Kiém thi hop trang o Nexus Repository Manager » Robot Framework
® Master/Slave s Ma nguén xau * Proxy: Maven, Docker,Zip ® Selenium

* Build ¢ Ng ky thuat * https://crelease devops.vnpt.vn * Jmeter

* JIRA integration * Piém yéu

Hinh 3.11. Cac cong cu tich hgp lién tuc sit dung trong DevOps

MB&i 14n dev commit code 1én theo nhu cAu hinh ciia project trén Jenkin sau 1
phut Jenkin s& kiém tra trén server chita code (bitbucket) xem c6 ban build méi khong
néu c6 sé& ldy code vé Jenkin agent va chay phan tich tinh bang phdn mém SonarQuebe
sau khi phén tich tinh dat yéu ciu hé thdng s& nén va ddy mot ban code 1én huu trit &
server Nexus. Sau do ldy ban build vira Iuu tai Nexus trién khai trén moi truong
dev/Test. Sau khi trién khai trén méi truong dev/Test s& goi dén Testsuite ciia Robot
Framework va chay cac kich ban kiém thir chirc nang. Néu kich ban kiém thir chirc

nang déu dat yéu cau thi s€ gt két qua 1én nhom chat va luu gitt mot ban trén server

Nexus tai folder release

Hinh 3.12. Quy trinh DevOps trién khai cho vnEdu

3.2. Két qua thwe nghiém dwoc dé xuat

P& 4n da duogc hoc vién dé xuét va ap dung hon 1 nam, bét dau trién khai sir
dung tir ngay 10.12.2022.

Pua céc kich ban kiém thir chirc nang tw dong cho hé théng vnEdu dé kiém
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thir trrée va sau mdi 1an trién khai Upcode.

Hién tai vinEdu upcode dinh ky vao ngay thtr 3 va thr 5 hang tudn, trude khi
upcode hé thdng s& chay bo testcases trén site staging trudc khi tao package release
néu thanh céng cac kich ban déu duoc thong qua khong co vin dé nao xay ra thi s&
tao package release. Sau do sau khi package release dugc trién khai trén moi trudng
production thi hé théng s€ chay lai bd kich ban kiém thir chire nang tu dong trén moi
trrong production va thong bao két qua ngay sau khi chay xong.

Sau mot nam dua dé xuat dé 4n vao sir dung véi vnEdu da thu duge mot sb két
qua tich cuc nhu sau:

- 86 luong kich ban kiém thir chirc ning da ting 1én déng ké tir 14 kich ban
thir nghiém ban dau da tang 1én 160 kich ban bao phil hau nhu toan bo cic chirc ning
chinh cia vnEdu

- 100% kiém thir vién cta trung tdm Giai phap Gido duc dién tir da st dung
thanh thao RobotFramework va c6 thé tu ap dung RobotFramework cho cc du 4n
moi

- Do dn dinh cua kich ban kiém thtr ting 1én nhd ¢ cic co ché chay lai kich
ban khi that bai.

- Tich hop vao quy trinh DevOPs chay kiém thir chire nang tu dong trén ca
moi trrong dev/test, Staging va Production (moi truong that)

- Chay mdt tuan 2 1an déu din vao ngay thtt 3 va thir 5 trude va sau khi upcode
ctua nhanh release va production

- Ap dung t6t kiém thir chirc ning tu dong trong cac hoat dong nhu doi pass
server, chuyén ha ting hé thong, thém ha ting (scale) hé théng.

- Kiém tra do &n dinh cta hé théng hang ngay.

- Thoi gian chinh sira kich ban khi c6 thay dbi giam di dang ké, d4p ing nhanh
mdi thay doi.

3.3. P4nh gia két qua thwe nghiém
- Sb lugng kich ban ting 800% (tir 20 kich ban thir nghiém 1én 160 kich ban).
Link devOPs:
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http://cbuild.devops.vnpt.vn:8080/blue/organizations/jenkins/EEDU. VNED

U/activity

- 6 luong issues dugce tim ra sém tang dan theo thoi gian (theo sb lwong kich
ban ting thém). Téng sb luong issue duogc tim ra 1 56 issues. Nguyén nhan chinh ciia
céc issues nay 1a do thay ddi & cac phan khac giy anh hudng (thay d6i) tao nén 16i.
Tang dang ké hiéu qua cta kiém thtr hdi quy (regression test).

- Thoi gian kiém thir hdi quy cia kiém thir vién giam di ddng ké tim 40%.
Trude khi ap dung kiém thir chte ning tu dong can 3 kiém thir vién chay kiém thir
hdi quy trong vong 2h. Sau khi 4p dung kiém thir tw dong chi can mot kiém thir vién
kidm thir hdi quy vé6i nhitng kich ban khong kiém thir tu dong dugc trong vong 1h
(téc do kiém thtr ting 1én 6 14n). C6 nhiéu thoi gian hon dé thuc hién kiém thir cic
kich ban phutrc tap hon.

- 86 lugng issue sau khi dua 1én méi trudong production khi c6 kich ban kiém
thtr chire nang ty dong giam di 25% do céc 18i kiém thir hoi quy di dugc phat hién
tor s6m

- V& hiéu qué khi st dung kiém thir tw déng cho kiém thir hdi quy ciia
vnEdu:

+ MBOi 1an release trude khi c6 kiém thir chitc ning ty dong sé tén mat thoi
gian 2h cta 3 kiém thir vién 1a 6h dé dam bao hé théng trén moi trudng staging va 2h
dé kiém thir hdi quy trén moi truong Production. Nhur vay mbi 1an release trung binh
s& mat 8h dé kiém thtr hdi quy. Mot tudn c6 2 1an update code 1én production (Vo
thir 3 va thir 5 hang tudn) nén s& ton 16h cho viéc kiém thir hoi quy dé dam bao hé
théng chay on dinh. Mot thang trung binh ¢6 8 lan release: 128h va mot nam sé lugng
thoi gian danh cho kiém thir hoi quy ciia vnEdu 1a: 1536h

+ Sau khi ¢6 kiém thtr tu dong moi lan upcode chi can 1 nhan vién kiém thir
dung 1h dé kiém thir cac kich ban khong kiém thtr duge ty dong trén moi trudong
realease va 1h d& kiém thtr trén moi trudng production => Nhu vay mdi 1an release
nhan vién kiém thir s& tn khoang 2h dé kiém thir hdi quy cho cac chirc nang khong

ap dung kiém thd tu dong va céc tinh nang méi chinh stra. Thoi gian tiét kiém dugc
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75% so v6i thoi gian khi khong ding kiém thir tr dong. Thoi gian danh cho kiém thir
hdi quy mot tudn 13: 4h cling giam dugc 75% thoi gian so véi kiém thir hoi quy thi
cong.

+ Thoi gian xay dung kich ban kiém thir trong giai doan moi bit dau viée dao
tao, cai dat va lam quen v6i cong cu t6n kha nhiéu thoi gian trong 1 thing dau tién ca
team chi hoan thanh cai dit, dao tao va trién khai duoc 13 kich ban kiém thir don gian
& cac chire nang nhu dang nhap, vao quan ly nha truong

+ Nhung & céc thang tiép theo sau khi da quen thoi gian xay dung kich ban
kiém thir da giam di nhidu cy thé 13 thang thir 2 da xay dung duoc 35 kich ban kiém
thtr va thang thir 3 da xay dung 57 kich ban kiém thir.

+ Tuong tu thoi gian bao tri kich ban & giai doan dau 12 kh4 nhiéu nhung giam
din theo thoi gian do d6 dn dinh ctia hé théng va do thanh thao ctia cac kiém thi vién.
Cu thé thang 3 nam 2023 thoi gian béo tri kich ban 1a tam 6h/thang cho 35 kich ban
dén thang 12 nam 2023 thoi gian bao tri kich ban van 1a 5h/thang cho 160 kich ban
(Thoi gian bao tri 1 kich ban giam di gan 5 lan).

- Pé 4n xay dung kiém thir chirc ning tu dong da dugc giai nhi phong trao
trién khai DevOPs cp cong ty

- C4c ung dung cia RobotFramework déu dugc giai sing kién cip cong ty vi
du nhu:

+ Sang kién “Xay dung hé thng healthchek dam bao kha ning sir dung cia
cac hé théng nang cao trai nghiém khach hang, chii dong phong ngtra, phat hién kip
thoi xtr 1y su ¢b6” doat giai Khuyén khich phong trao sing kién dot 2 cip cong ty

VNPT IT ndm 2023

KET LUAN CHUONG
Trong chuong nay hoc vién da trinh bay thuc té viéc trién khai kiém thir tu
dong cho hé sinh thai gido duc vnEdu theo giai phéap dé xuat. Ciing nhu danh gid
nhitng gid tri thu dugc ciing nhu nhimg diém con tdn tai cia giai phap sau mot thoi

gian thuc nghiém thuc té
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KET LUAN VA HUONG PHAT TRIEN

Trong qué trinh xdy dung va trién khai thir nghiém d@ 4n, nhiéu két luan da
duoc hocv ién it ra tir cac kinh nghiém thuc té, Nhitng két luan nay khong chi phan
anh nhitng thanh cong ma con cé nhiing thach thie can hoc hoi cai tién tir qua trinh
trién khai kiém tht ty dong. Dudi day 1a mot s6 céc két luan duge hoc vién rut ra

- Hiéu qua cta viéc 4p dung Robot Framework: Viéc s dung
RobotFramework dd mang lai nhitng 1¢i ich rd rang trong viéc t6i vu hoa quy trinh
kiém thir. Viée st dung céc thu vién va keywords c¢6 sin gitip giam thiéu thoi gian va
cong sirc can thiét cho viéc phat trién va duy tri ctia cac bo kich ban kiém thur

- Tinh linh hoat va mé réng: M6 hinh kiém thir tu dong dugc dé xuét cung
viéc stir dung Robot Framework da cho thy tinh linh hoat cao trong viéc m& rong va
diéu chinh c4c kich ban theo yéu cu ciia du 4n. D& dang ap dung trién khai cho nhiéu
du 4n khac nhau. Viéc sir dung céac thu vién va custom keywords da giup thuén tién
cho viéc tiy chinh kich ban d& phit hop véi nhu cau ciia timg dur 4n.

- Sw twong thich: Qua qua trinh trién khai d& 4n hoc vién rut ra két luan
RobotFramework rit thich hop dé 4p dung kiém thir cho cac tinh ning hay man hinh
cO danh sach, cac form dir liéu, cac chitc nang thém, sta, x6a dir liéu. Va robot
Framework khong phit hop dé check céc tinh ning c6 giri tin nhin xac nhan qua dién
thoai, cac tinh ning thién vé phong chdng tur dong héa nhur captcha hay céc phan mém
nhting hodc phan cimg nhimg tng dung phin mém khéng c6 giao dién ngudi dung
hay API.

- Hwéng phat trién twong lai:

Mac du dé 4n mang lai hiéu quéd manh mé va linh hoat dé kiém thtr chuc nang tu
dong, nhung van c6 mot s6 han ché can khic phuc trong twong lai, c¢6 thé ké dén:
- Véi s luong kich ban kiém thir 16n sé& tén rit nhiéu thoi gian dé chay bd kich
ban kiém thir.
- V6i cac man hinh hay thao tdc can tuong tac véi cic phan tir winform (popup

cla trinh duyét hay hé didu hanh) nhiing phan tir nay khong cé Xpath trong
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khudn khé ctia dé 4n hoc vién chua xir ly duoc.
- Chua c6 noi dé quan ly tap trung két qua chay kiém thir tw dong
V6i nhitng han ché ké trén huéng phat trién ciia d& 4n s& nang cap dé hd tro giai quyét
nhitng vAn dé han ché ké trén:

- Phat trién chay song song: Khi s6 lugng kich ban 16n c6 thé nghién ctu theo
huéng dé c6 thé chay song song cic kich ban cuing lic dé tiét kiém thoi gian.
C6 thé nghién ctru chay da ludng (parallel) hodc trién khai may ao, docker dé
c6 thé chay cung luc céc kich ban khac nhau dé tiét ki¢m thoi gian chay kiém
thir ty dong.

- Phat trién twong tic cic phin tir khong cé Xpath: C6 thé sir dung nhitng
cong cu thu vién xir Iy phan tir theo toa d§ hay hinh dnh dé o thé twong tac
v6i cac phan tir khong co Xpath. Céc thu vién hay tmg dung hd trg ¢6 thé ké
dén 1a AutolT, Sikuli

- Phat trién hé théng quén 1y tip trung két qué chay kiém thir ty dong:
Trong khudn khd dé an két qua kiém thir tw dong chi duge luu tai may chay
kiém thtr ty dong dudi dang HTML va Excel sau d6 giii qua nhom chat
Telegram. Chua c6 noi quan ly tp trung cac két qua kiémt thir tw dong. Trong
tuong lai can x4y dung hé thong dé co thé quan 1y tap trung két qua kiém thtr
tu dong, tir d6 thé hién truc quan két qua dudi dang biéu do, dashboard hogc

so sanh két qua kiém thtr ty dong véi cac lan chay trude do.
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BAN CAM POAN

T6i cam doan da thue hién viée kiém tra mutre do twong dong ndi dung dé 4n qua phin
mém Dol T mot cach trung thuc va dat két qua muac do tuong déng ...% toan b nodi
dung dé 4n. Ban d& 4n kiém tra qua phin mém 1 ban cimg dé 4n da ndp dé bao vé
truée hoi dong. Néu sai toi xin chiu cac hinh thuce ky luét theo quy dinh hién hanh

cua Hoc vién.
........... , ngay .... thang ..... nam ... ...

HOC VIEN CAO HOC/NCS
(Ky va ghi rd ho tén)
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BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHIA VIET NAM
HOC VIEN CONG NGHE Bie l4p - Ty do - Hanh phiic
BUU CHINH VIEN THONG

_ BIEN BAN )
HOQP HOI PONG CHAM PE AN TOT NGHIEP THAC SI
Cin ctr quyét dinh sb Quyét dinh s6 871/QD-HV ngay 30 thang 05 nim 2024 cia
Giam dbe Hoc vién Cong nghé Buu chinh Vién thong vé Viéc_ thanh 18p Hoi dbng chdm dé
4n tot nghiép thac si. Hoi dong d& hop vao néi £9... gio 1.5 phut, ngay 7.7-thang 6 nim
2024 tai Hoc vién Cong nghé Buu chinh Vién théng dé chidm @& an t6t nghiép thac si cho:
Hoc vién: Lwong Quang Cudng

Tén d& &n t6t nghiép: Nghién citu phwong phap kiém thir chitc ning tw dong va 4p dung
cho hé théng VNEDU

Chuyén nganh: H¢ thong théng tin M3 s6: 8.48.01.04
Céc thanh vién ctia Lo ddng chim d? 4n 6t nghiép cé mit: ...2../ 05

TT HO VA TEN TRACH NHIEM TRONG HP - GHI CHU
1 | PGS.TS. Tran Quang Anh Cht tich

2 | TS. Pinh Trwong Duy Thu ky

3" | TS. Vii Vin Théa Phan bién 1

4 | TS. Nguyén Xuin Théng Phén bién 2

5 | TS. Nguyén Thanh Tuyén Uy vién

Céc ndi dung thyc hién:

1. Chu tich Hoi ddng didu khidn budi hop. Cong bd quyét dinh ctia Gidm ddc Hoc vién
Cong nghé Buu chinh Vién thong vé& viéc thanh 14p Hoi dong chdm @ 4n t6t nghiép
thac si.

2. Ngudi huéng din khoa hoc hogc thu ky doc Iy lich khoa hoc va cac didu kién bao vé dé
4n tbt nghiép cta hoc vién (C6 ban ly lich khoa hoc va két qua cidc mdn hoc cao hoc
cta hoc vién kém theo).

Hoc vién trinh bay tém tit dé 4n tot nghiép.

3

4. Phanbién 1 doc nhin x¢€t (¢6 van ban kém theo)

5. Phan bién 2 doc nhan xét (¢ van ban kém theo)

6. Céc cau hoi ciia thanh vién Hoi dong:
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7. Tra 101 c¢da hoc vién:
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8. Thu ky doc nhan xét v& qué trinh thuc hién dé 4n t6t nghiép cta hoc vién (cd van bdn
kem theo).

9. Hoi ddng hop riéng:
- Bau Ban kiém phiéu: B
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- Hoi ddng chim d2 an t6t nghiép bing bo phiéu kin. (
- Ban kiém phiéu 1am viéc:
- Truéng Ban kidm phiéu béo cdo két qua kiém phiéu (cé Bién bén hop Ban kiém
phiéu kém theo)
- Diém trung binh ciia d8 4n t6t nghiép: Sg‘:fw .......
Két ludn:

1. Céc ndi dung céan chinh sira, hoan thién sau béo vé d€ 4n tot nghiép:
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2. Bé nghi Hoc vién cong nhdn (hodc khong) va ¢
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3. Dé 4n tot nghiép c6 thé phat trién thanh dé tai nghién ctru cho
2o 1s ‘A 1A . N A0 F \ |
Buoi lam viéc ket thuc vao.. “4.4.v... cung ngay.
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc Jap — Tw do — Hanh phic

BAN NHAN XET LUAN VAN TOT NGHIEP THAC SI
(Diung cho ngudoi phan bién)

Tén dé tai luan van: Nghién ctru phuong phép kiém thir chtre ning tu dong va ap dung
cho hé thong VNEDU

Chuyén nganh: Hé théng théng tin

Ma chuyén nganh: 8.48.01.04

Ho va tén hoc vién: Luong Quang Cudng

Ho va tén ngudi nhan xét: Nguyén Xuan Théng

Hoc ham, hoc vi: Tién sy

Chuyén nganh: Khoa hoc mdy tinh

Co quan cong tac: Khoa Cong nghé théng tin - Truong Dai hoc Ha Noi

S6 dién thoai: 0912543560. E-mail: nxthang@hanu.edu.vn

NOI DUNG NHAN XET

I/ Co s& khoa hoc va thuc tién, tinh cép thiét coa dé tai:

D& 4n nghién ctru co s& 1y thuyét vé kiém thir tw dong va trién khai 4p dung céc cong
cu kiém thir tir dong cho cac chirc ning chinh cta ing dung Web vnEdu. Téc gia dé an
da ludn gidi dugc nhu cAu cép thiét cua don vi quén tri hé théng vnEdu dbi véi vige
xdy dung quy trinh kiém tht tu déng va ap dung cdng cu kiém thir tur dong trong qua
trinh quén 1y, ning cép hé théng. Két qua cua dé an c6 tinh Gng dung thyc tién tai
Trung tam Giai phip gido duc dién tir - VNPT IT va cdc don vi dang quén tri cac ung

dung web ¢6 quy md tuong tu.

II/ Noi dung cua ludn vin, cac két qua d& dat dugc:

N6i dung dé an gdm 03 chuong, trong chuong 1, tAc gia trinh bay téng quan vé kiém
thir chitc nang va phén tich hién trang kiém thir chirc ning cho hé théng vnEdu. Mot sb
kich ban va cong cu kiém thir chitc ning tw ddong tiéu biéu ciing duoc trinh bay trong
chuong ndy. Chuong 2 d& xuit tmg dung cong cu kiém thi ty dong RobotFramework
va quy trinh trién khai kiém thir tr dong mét s6 chtre ning cia hé théng vaEdu. Tac
gid d3 xdy dung dugc cac bidu mAu mé ta thanh phin va chu tric ca dy an kiém thir
tw dong va dua vao do dé xay dung céc kich ban kidm thit chic ning ty dong cho hé
thdng. Bén canh d6, tic gia da x4y dung bb sung tinh ning xuit bdo céo két qua kiém

thir ra file excel va gui file bdo cdo qua Telegram.



Trong Chuong 3, tic gia trinh bay vé céc két qua thuc nghiém va dénh gia gidi phap.
Phén nay tac gia mé ta 14 kich ban kiém thir tu déng cho cic chire ning khac nhau ciia
hé théng va két qua khi thuc hién kiém thir tw dong. Viée tich hop kiém thi tu dong
vao quy trinh DevOps (kim thir trudc va sau mdi 1an trién khai Upcode) cling duoc
tac gid mo ta trong phan nay. Céc két qua thir nghiém va ddnh gid duge trinh bay cu

thé, r0 rang.
III/ Nhitng van dé can gidi thich thém:

1. Tai sao tic gia d& xuét st dung RobotFramework ma khong st dung cdc cdng cu
khéc nhu Selenium hodc Puppeteer?

2. Gi&i quyét vén d& kiém thir chirc nang thit bai do c4c nguyén nhén khach quan nhu
16i mang, lag mang nén khong kip hién céc phan tir giao dién ... nhu thé nao? Neu so
lugng kich ban kiém thtr 1én dén dén thoi gian chay kiém thir tw dong kéo dai thi giai
quyét nhu thé nao?

IV/ Két luan:

Ddng ¥ cho phép hoc vién bio vé luén van tét nghiép

Negayl 2 thang b nam 2024

NGUGI NHAN XET

e

Nguyén Xuin Thang



BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHIA VIET NAM
HOC VIEN CONG NGHE BUU CHINH VIEN THONG Poc lap - Tw do - Hanh phiic

BAN NHAN XET PE AN TOT NGHIEP THAC ST

Tén dé tai dé 4n: Nghién ctru phuong phap kiém thir chiic ning tu dong va dp dung
cho hé théng VNEDU
Chuyén nganh: Hé thdng thong tin
Ma sb: 8.48.01.04
Tén hoc vién: Luong Quang Cudng
o tén ngudi nhén xét: Vii Van Thoa
Hoc ham, hoc vi: Tién st Chuyén nganh: Toan hoc tinh toan
Co quan cong tic: Hoc vién Céng nghé Buu chinh Vién thong
NOI DUNG NHAN XET

I/ Co s& khoa hoe va thue tién, tinh chp thiét ciia d& tai

Hién nay, qua trinh chuyén don s6 dang dién ra rong khip trén thé gidi cling nhu tai Viét
Nam. Qua trinh d6 dan dén sy bung nd céc san pham, dich vu dap (ng céc yéu cdu da dang cla
ngudi dung duge trién khai trén nén tang Internet. Céc dich vu thudng c6 pham vi dia ly rong
trong mot quéc gia hodc todn cau v6i s0 luong ngu01 dung dong dao. T do, van de dam bao
chét luong dich vucod y nghia sbng con déi véi moi nha cung cap dich vu. Vi vy, vén dé kidm
thtr céc hé théng phan mém dong vai trd quan trong trong sudt qua trinh xdy dung, trién khai,
van hanh va cp nhét hé théng nhim dam bio cac hé théng duoc kiém tra k¥ ludng va dng tin
clly. Qué trinh kiém thu phzu dim bao cdc yéu ciu vé tinh hiéu qua, chinh xdc va nhanh chéng.
Do d6, phuong phdp kiém thir tir dong ¢ vai tro quan trong nhim giam bt sy phy thude cua
qué trinh kiém tht vao cdng stic va thoi gian ctia con ngudi.

Dé an voi tiéu d& “Nghién ctu phuong phép kiém thu chirc ndng tyr dong va ép dung
cho hé thong VNEDU?” ctia hoe vién Luong Quang Cudng tap trung nghén citu b test-casc va
trién khai kiém thir chic nang tu dong cho hé théng VNEDU ctia tip doan Buu chinh Vién
théng Viét Nam. Vi vy, d& tai dé én co tinh cép thiét, ¢6 y nghia khoa hoc va thuc tién.

II/ V& ndi dung chit lugng ciia dé 4n, nhing két qua dat dwoe

Dé 4n duoc trinh bay trong 53 trang bao gdm phan m¢ dédu, 3 chuong ndi dung, phan
két luan va danh muc céc tai liéu tham khao.

Chuong 1 clia d& 4n gom 18 trang, trinh bay tong quan cée kién thuc co so vé kiém thir
nm chung va kiém thir tw dong céc chire ndng clia hé thdng, gidi thiu hé théng VNEDU va céc
vén dé lién quan. P& 4n ciing thuc hién khao sat va danh gid mot s6 cdng cu kiém thi tu dong
chic nang phd bién hién nay. Tuy nhién, mot sb noi dung trinh bay vé& kiém thir chiic ndng va
kiém thir chirc nang tu ddng con tring ldp can trinh bay 18 rang hon. Phin gi6i thidu v& hé théng
VNEDU cin chi tiét hon céc giai phap cong nghé cia hé théng, 1am 13 cac d01 tugng ngudi
dung, qui trinh nghiép vu va cc chiic nang cua h¢ théng. Phan kct Juén chuong cin bd sung sd
th tu va cac ndi dung lién két v&i chuong 2.



Noi dung chinh cta chuong 2 Ja nghién ctu d& xudt phuong phép kiém thir tu dong cac
chiic nang cho h¢ théng VNEDU duoc trinh bay trong 16 traig. D& an da trinh bay dénh gia vé
vi€c &p dung cdng cu kiém thir tu ddng chic néng trong thue té va n6i dung céc budc xdy dung
giai phdp kiém thir tu dong chirc ning cho hé théng VNEDU. Trén co s& do, dé én dé xuét giai
phap kiém thir ty dong chiic nang cho hé théng VNEDU. Tuy nhién, cic ndi dung dénh gid ve
viéc dp dung cbng cy kiém thir ty déng chirc nang trong thuc € va ndi dung céc bude \ay dung
giai phap kiém thir tu déng chiic ning cho hé théng VNEDU con so sai chua gén vai cée déc
diém cta hé théng da trinh bay trong chuong 1. Phan két luin chuong cin bd sung sb thir ty va
céc ndi dung lién két voi chuong 3.

Chwong 3 ciia dé an gdm 13 trang, trinh bay céc ndi dung trién khai kiém thir chirc ning
tu dong cho hé théng VNEDU va danh gid két qua thir nghiém. P& 4n dd xdy dung duge 14
test-case va trién khai ddnh gia thuc té hé théng VNEDU theo bd test-case da xay dung. Tuy
nhlen, trong n01 dung mdi test-case khéng cé tham chidu dén céc tai liéu cua cdc td chic tidu
chuén uy tin quéc & (ching han tb chirc 1ISO) nén do tin cdy chua cao. P& 4n nén bd sung nhiing
ndi dung nay va trinh bay thém minh ching cho két luan vé ting s6 lugng kich ban thir nghiém
tir 20 1én 160. Phan két luén chuong can bd sung sb tha tu va cc két qua chinh da dugc trinh
bay trong chuong 3.

P& 4n duoc chia thanh céc chuong mue 18 rang va co ban bam sat céc ndi dung theo dé
cuong da dugc phé duyét. Tuy nhién, mot sd ndi dung trong chuwong 2 dé 4n ¢in duge trinh bay
16 gic hon. Trong dé& n con c6 kha nhiéu 18i in 4n phai sira chita tai céc trang 2, 3, 5, 6. 9, 11,
12, 15, 22, 24, 29, 30, 38, 50, ... Phin Danh muc tai liéu tham khao cin duoc trinh bay theo
ding qui dinh ciia Hoc vién, bd sung thém tai licu vé hé thdng VNEDU va trich din phu hop
trong céc chuong ciia d& an.

1[I/ Nhitng vAn dé cin gidi thich thém

- Giad thich chi tiét hon céc dbi tugng phuc vu va cdc chic ning chinh cia hé théng VNEDU
dugce trinh bay tai bang 1.1 (trang 7)?
~ Giai thich 13 thém céc budc xay dung giai phdp kiém thir tu dong chirc nang cho hé thng
VNEDU trinh bay tai muc 2,2 (trang 23, 24)?
- Giai thich thdm v& tiéu chi danh gi4 b test-case kiém thir tur ddng hé théng VNEDU va mat
s0 kich ban ki€m thir mé rong da thuc hién cia hoc vién?
IV/ Két ludn

T6i ddng ¥ cho hoc vién Luong Quang Cudng duoc bio vé d& an véi dé tai “Nghién
clru phuong phép kiém thd chirc nang tu ddng va ap dung cho hé thong VNEDU” trude Hoi
dong cham d¢€ an tot nghiép thac si cua Hoc vién. Tuy nhién, d€ dam béo chét luong dé an tot
nghi€p thac st chuyén nganh H¢ thong thong tin, hoc vién cén chinh stra d¢€ én va giai trinh 18
trude Hoi dong céc van dé duge gop y trén day.

Ngay 06 thang 06 ndm 2024
Neuwdi nhin xét

TS Vii Vin Thoa
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BUU CHINH VIEN THONG

BAO CAO GIAI TRINH

SUA CHUA, HOAN THIEN PE AN TOT NGHIEP THAC Si

Ho va tén hoc vién: Luong Quang Cudng
Chuyén nganh: Hé thong thong tin

Khoa: Khoa 2022 dot 2

Tén d& tai: Nghién ctru phurong phap kiém thir chiic néng ty dong va ap dung cho hé théng
VNEDU

Ngudi hudéng dan khoa hoc: TS. P8 Thi Bich Ngoc
Ngay bao vé:12/06/2024

g6p ctia Hoi déng chim dé 4n tbt nghiép:

Céc ndi dung hoc vién d sira chira, bd sung trong dé an t6t nghiép theo y kién dong

TT

Y kién hoi dong

Sira chira ctia hoc vién

1

B6 sung ndi dung cac budc xdy dung gidi phép
kiém thtr tw dong chirc nang cho hé théng VN EDU

B6 sung chi tiét viéc danh
gia muc 2.2 (Trang 24,
Trang 25)

B6 sung tham chiéu dén tai li€u céac tiéu chuan
quoc t€ voi ndi dung trong test-case va minh ching
cho két luén tang so kich ban

B& sung s& ctr va tham chiéu
vé tinh ding din cta bd
testcases ( Trang 38). Bd
sung link tham chiéu viéc
tang testcases ( Trang 49)

Giai thich chi tiét cac dbi twong phuc vu va cic
chirc ning chinh cta hé théng VN EDU tai bang
1.1

B& sung cac dbi twong phuc
vu va chic ndng chinh cia
hé sinh thai vanEdu (Trang 7)

So sanh thém céac cong cu khac vdi cong cu dé€ an
chon

B6 sung phan tich so sanh va
bang so sanh ciac cong cu
kiém thir tu dong (Trang 17)

CHU TICH HOI PONG THU KY HOI BPONG NGUGI HUGNG DAN
CHAM LUAN VAN

PGS.TS. Tran Quang Anh TS. Dinh Truéng Duy TS. D6 Thi Bich Ngoc

Ha Négi, ngay....... thang ...

Ky xac nhin cia

nam 20...

HOC VIEN

KHOA HOC
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Luong Quang Cudng




