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MO DAU

Trong bdi canh chuyén d6i s6 manh mé&, nhiéu to chirc s6 hoa quy trinh dé ti uu
hiéu suét va nim bat co hoi phét trién. Kiém thir phan mém trg thanh yéu t6 then chdt
gitip dam bao chat lugng va hiéu suat san pham, thong qua kiém thir thi cong, tu dong
va cac cong cu nhu Selenium, Katalon. Kiém thir gitip phat hién 151, dap (mg nhu cau
ngudi ding va nang cao trai nghiém. Tuy nhién, qua trinh ndy ciing d6i mat vé6i thach
thirc tir hé thong tich hop phirc tap va toc do thay doi cong nghé, dong thoi mé ra co
hoi cai tién bang tw dong hoa va phan tich dit liéu, gop phan vao thanh cong ctia chuyén
doi so.

Vi vy dé tai “Nghién ciru kiém thir tr dong phan mém va tng dung tai cong
ty Al Consulting” dugc thuc hién voi muc dich nghién ctru vé vai tro va tim quan
trong cua kiém thir phan mém trong bdi canh chuyén doi s6. Dé tai s& phan tich cac
phuong phap kiém thir hién c6, danh gia hiéu qua ctia chung trong viéc dam bao chat
luong san ph'flm va dich vu s, déng thoi xac dinh nhitng thach thic ma cac Doanh

nghiép gdp phai trong qué trinh nay.

Pbi twong nghién ciru: Tap trung vao cac phuong phap va cong cu kiém thir phan
mém tu dong, so sanh véi kiém thur thu cong.
Pham vi nghién ctru: Tap trung vao kiém thir tw dong cho tmg dung Odoo ERP.
Phuong phap nghién ctru: Nghién ctru cac tai liéu va sach chuyén nganh lién quan
dén kiém thtr phadn mém tu dong, cac cong cu va phuong phap méi nhat. Xay dung
cac kich ban kiém thu cong, kich ban kiém thur tu dong cho céc chic nang chinh cua
phan mém, dam bao rang ching phan 4nh dung yéu cau ctia nguoi dung va tiéu chuan
chat luong.
T muc tiéu, nhi€ém vy nghién ctru, dé 4n s& duoc ciu trac véi ba chuong noi dung
chinh nhu sau:
Chuong 1: Téng quan vé kiém thir phdn mém va cac van dé lién quan.
Chuong 2: Nghién ctru ky thuat va cong cu kiém thir tw dong.

Chuong 3: Ung dung kiém thir tw dong tai Cong ty A1 Consulting.



CHUONG 1: TONG QUAN VE KIEM THU PHAN MEM VA
CAC VAN DBE LIEN QUAN

Chuong 1 dé an sé khao sat cac van de lién quan dén kiém thu phan mém, lam co so
cho cac nghién ciru chuyén sau o cdc chuong sau.

1.1 Tong quan vé kiém thir phan mém

1.1.1 Khai niém

Kiém thtr phdn mém 14 qua trinh danh gia nham xac dinh phan mém cé dap tng
dung yéu cau hay khong, dong thoi phat hién va loai bo 16i. Tester sir dung ca kiém thir
thi cong va tu dong dé ning cao hiéu qua, sau d6 bao céo két qua cho nhom phat trién.
Muc tiéu chinh 12 dd4m bao phan mém hoat dong dung nhu thiét ké, khong phat sinh hanh
vi ngoai y mudn. Pay 14 giai doan quan trong trong phat trién phan mém, gitip danh gia

mirc d6 hoan thién va phu hop cuia hé thong.

1.1.2 Muc dich cta qué trinh kiém thtr
Qua trinh kiém thir phin mém nham cac muc dich sau day.

- Tim cac bug phat sinh do dev tao ra khi code.

- Nham dam bao do tin cy va cung cap cai nhin 1 rang vé chat luong cua phan
mém.

- Dé ngan ngira 16i.

- Kiém thtr phin mém gitip dam bao rang san pham dugc phét trién dung voi yéu
cdu d3 dé ra tir phia doanh nghiép va nguoi dung cudi, dong thoi 13 co so dé tao

dung 1ong tin noi khach hang thong qua chat lwong phan mém.

1.1.3 Cac nguyén tic co ban cua kiém thir phan mém

Nguyén tic 1: Kiém thir phan mém ching minh su hién dién cua 16i
Nguyén tic 2: Kiém thir toan bo 1 khong kha thi

Nguyén tic 3: Kiém thir cang som cang t6t

Nguyén tic 4: Sy tip trung cta 16i

Nguyén tic 5: Nghich 1y thudc trir sdu

Nguyén tic 6: Kiém thir phu thudc vao ngit canh

Nguyén tic 7: Khong c6 16i — Sai 1am



1.2 Quy trinh, k¥ thuat kiém thtr phdn mém va cac van dé lién quan
1.2.1 Quy trinh kiém thtr phan mém
1.2.2 Céc k¥ thuat kiém thir phan mém

1.2.3 Mirc d6 kiém thr
Co6 4 muc do kiém thu:
Kiém thir don vi (Unit Test): Kiém tra cac thanh phan nhé nhat ctia phan mém nhu ham,

16p, tha tuc dé dam bao chiing hoat dong ding.

Kiém thu tich hop (Integration Test): Panh gia sy twong tac giita cac don vi sau khi duoc

két hop, kiém tra ludng dir liéu va phdi hop chirc ning.

Kiém thir hé thong (System Test): Panh gia toan bd phan mém sau khi tich hop, bao gom
ca chuc nang va phi chiic nang nhu hi¢u nang, bao mat, kha nang su dung.

Kiém thir chap nhan san pham (Acceptance Test): Xac nhan phan mém dap ung ding yéu
cau nghiép vu va duoc ngudi diung cudi chip nhén sir dung.

1.2. 4 Thiét ké testcase

Biéu mau testcase gom cac ndi dung:

- Muc dich kiém thir
- Cac buoc thuc hién
- Két qua mong muén
- Két qua thyc té
Céc k¥ thuat thiét ké testcase:
- Phén vung tuong duong
- Phan tich gia tri bién
- Bang quyét dinh
- Poan 16i
1.3 Tong quan vé kiém thtr phan mém trong bdi canh chuyén d6i sb
Chuyén d6i s 13 qué trinh 4p dung toan dién cong nghé sé vao moi linh vuc cua to
chtrc nham thay d6i mé hinh van hanh truyén théng sang hién dai, hiéu qua hon. Qua

trinh nay gém ba khia canh:

« Cong nghé: Ung dung Al, Cloud, Big Data, IoT dé nang cao kha ning thu thap,

phan tich, xu 1y dir li¢u.



e Quy trinh: Tang cudng ty dong hoa, giam thao tac thi cong, nang cao hiéu suat.
« Con ngudi: Doi hoi thay doi tu duy, ki niang va cach phdi hop dé thich nghi véi

mo hinh méi.
1.4 Két luan chuong 1

Trong chuong nay, dé an d trinh bay nhiing co s& Iy thuyét nén tang vé kiém thir
phan mém va chuyén doi s, bao gdm cac khai niém, vai trd, quy trinh thuc hién ciing
nhu nhitng thach thic lién quan trong thuc tién.

Trén co s6 ndi dung da nghién ctru & chuong 1, chuong tiép theo cua dé an sé tap
trung vao viéc nghién ctru chuyén sau vé k¥ thuat va cong cu kiém thir tr dong nham

nang cao hiéu qua va chét lugng trong qua trinh kiém thir phan mém.



CHUONG 2: NGHIEN CUU KY THUAT VA CONG CU KIEM
THU TU DONG

2.1 Téng quan vé kiém thur tu dong
2.2.1 Khai niém

Kiém thir ty dong 1 qué trinh sir dung phan mém dé thyc hién cac kich ban kiém thir,
so sanh két qua thuc té voi mong doi va tao bao cdo ma khong can thao tac tha cong. Sau
khi thiét 1ap test script, chiing cé thé chay lap lai nhanh chéng va chinh xac. Khac voi
kiém thir thi cong, kiém thir ty dong c6 thé mo phong nhidu hanh dong nguoi ding va

dic biét hidu qua trong kiém thir hoi quy sau mdi lan cap nhat phan mém.

2.1.2 Vai tro

Kiém thr ty dong dong vai trd chién lugc trong toan by vong doi phat trién phan
mém. Trong bdi canh doanh nghiép chuyén doi s6 va cac phin mém duoc phat hanh
nhanh hon (mdi tuan hoic mdi ngay), viéc kiém thir thu cong s& khong thé dap ung duoc
tdc d6 va do tin cay can thiét.

Mot s0 vai tro cot 161 cua kiém tha ty dong gom:

- Téi wu héa thoi gian kiém thir
- Tang do chinh xac

- Tich hop kiém thtr vao CI/CD
- Giam chi phi dai han

- Cai thién do bao phu kiém thir

2.2 Cac k¥ thuat kiém thir tw dong

Trong linh vuc kiém thtr phan mém, viéc 4p dung ding k¥ thuat kiém tht 1 yéu
td quan trong dé dat duoc hiéu qua va tinh bao phu cao. Pac biét trong kiém thir tu dong,
cac k¥ thuat duogc lya chon khong chi dya trén yéu cau kiém tra cta hé théng ma con phy
thudc vao kha nang tai st dung, mac do ty dong hda va mac do phuc tap cua chic nang
can kiém thir. Du6i day 1a ba k§ thuat kiém thir tw dong tiéu biéu va pho bién nhat trong

thuc té trién khai.

2.2.1. Kiém thir hoi quy (Regression Testing)



Kiém thir hoi quy 13 ky thuat duoc sir dung nham dam bao rang cac chirc nang da
hoat dong ding trudc do s& tiép tuc hoat dong chinh xac sau mdi lan thay doi ma ngudn.
Su thay doi nay co thé 1a do stra 13i, cap nhat tinh nang hodc thay ddi kién tric hé théng.
Quy trinh kiém thir hoi quy
Quy trinh kiém thir hdi quy thudng bao gdm cac budc:

Budc 1: Xéac dinh pham vi kiém thir hdi quy
Buéc 2: Tai sir dung bo test case san co
Budc 3: Thyc thi kiém thir

Budc 4: Panh gia két qua va phan tich 16i
Ty déng héa trong kiém thir hoi quy
Kiém thir hdi quy can lap lai thuong xuyén khi c6 thay d6i, nén viéc tu dong hoa 1a can

thiét dé:

o Tiét kiém thoi gian va chi phi nhan su
« Ting d bao phu kiém thir cho h¢ thong 16n
« Dam bao do chinh xac va nhat quan

e Hb tro kiém thir lién tuc trong DevOps

Céc cong cu pho bién gdbm: Selenium, TestNG, Katalon Studio, JUnit, Appium, va tich
hop v6i CI/CD nhu Jenkins, GitLab CI.

2.2.2. Kiém thtr API
Quy trinh kiém thir API

Quy trinh kiém thir API tiéu chuan thuong bao gom 4 budc:
Budc 1: Xac dinh API can kiém th: Endpoint, phuong thiec HTTP, dir 1iéu va xac thuc.

Budc 2: Thiét ké test case: GOm kiém thur dang, sai, gia tri bién, dir liéu thiéu/héng.
Budc 3: Thuc thi kiém thir: Gui request, phan tich response, so sanh két qua.

Budc 4: Panh gia két qua: Ghi nhan 15i, kiém tra hiéu suat va mic do dap ing ctia APL



2.2.3. Kiém thir hiéu ning (Performance Testing)

Kiém thir hiéu nang 1 k¥ thuat phi chirc ning nham dénh gia kha nang van hanh cta
phan mém dudi cac mic tai khac nhau, tap trung vao toc d6 phan hdi, d6 on dinh, kha

nang mo rong va do bén. Gém cac hinh thuc chinh:

Kiém thir tai (Load Testing): Panh gia h¢ thong khi hoat dong & muc tai thiét ké.

o Kiém thu 4p luc (Stress Testing): Kiém tra kha nang phan hdi va phuc hdi khi vuot
ngudng tai tbi da.

« Kiém thir 46 bén (Soak Testing): Cho chay lién tuc thoi gian dai dé phat hién ro ri
bd nhd, suy gidm hi¢u Suit.

o Kiém thtr kha ning mé rong (Scalability Testing): Panh gia kha ning mé rong ma

van giit hiéu ning 6n dinh.

2.3. Céc cong cu kiém thir tw dong

Viéc lya chon cong cu kiém thur phu hop 1a mét yéu td quan trong dé trién khai
kiém thut tu dong thanh cong. Trén thi trudng hién nay co nhiéu cong cu hd trg kiém thir
tur dong, mdi cong cu lai phuc vu cho cac muc dich khac nhau nhu kiém thur giao di¢n
ngudi ding, kiém thir API, hodc kiém thtr hiéu nang. Tty vao myc tiéu kiém thir, quy mo
hé théng va nang luc k¥ thuat ciia d6i ngli ma doanh nghiép c6 thé lya chon cong cu phu

hop.
Trong muc nay, dé an gid1i thi¢u mat $6 cong cu kiém thu tu dong phé bién bao gém

Selenium, Katalon, Postman va Jmeter.

2.3.1 Selenium
2.3.2 Katalon Studio
2.3.3 Playwright

2.3.4 Cypress
2.3.5 Appium
2.3.6 Postman

2.3.7 Appache Jmeter

2.4 So sanh va danh gia cac cong cu kiém thu



Béng so sanh tong hop mot sé cong cu phd bién:

Bang 0-1: So sanh cong cu kiém thir

Cong cu Uu diém Han ché

Selenium | M& ngudén mo, linh hoat, hd trg da | Yéu cau ky nang lap trinh, khong
trinh duyét va ngén ngir, tich hop CI | c6 giao dién nguoi dung truc quan
dé

Katalon | Giao dién than thién, hd trg da nén | Mot so tinh nang nang cao chi co &
tang, dé hoc ban thuong mai

Postman | Dé str dung, manh vé kiém thir API, Khong hd trg kiém thu giao di¢n
hd tro viét test script va xuat bao cdo | ngudi dung

JMeter Manh vé kiém thir tai, hiéu nang, cé | Giao dién chua than thién, can thoi
kha ning mé rong tot gian lam quen

Trong so céc cong cu trén, Selenium nodi bat voi tinh ndng manh mé trong kiém

thir UL, kha ning mé rong va tiy bién cao. Pay 14 cong cu dugc dé an lya chon vi phu

hop véi muc tiéu kiém thir giao dién web, dé tich hop vao quy trinh DevOps va c6 cong

d6ng nguoi ding dong dao, tai liéu phong phii hd tro trién khai thyc té.

2.5 Loi ich va thach thire khi 4p dung kiém thtr ty dong

2.5.1 Loiich

- Tang hiéu qua kiém thi

- Tang tinh nhat quan va do tin cay

- Hb tro kiém thir hdi quy hiéu qua

- Tich hop vao quy trinh DevOps/CI-CD

- Tiét kiém chi phi vé lau dai

2.5.2 Thach thuc

- Chi phi trién khai ban dau cao

- Yéu cau k¥ ning k¥ thuat cao

- Bao tri test script ton thoi gian

- Khong phu hop véi tat ca loai kiém thir

- Sai 1am khi lam dung ty dong hoa



2.6 Két luan chuong 2

Chuong 2 da trinh bay tong quan vé kiém thtr tur dong phan mém, bao gém khai
niém, vai tro, cac k¥ thuat kiém thir phd bién nhu kiém thir hdi quy, kiém thir API va
kiém thtr hiéu ning. Pong thoi, chuong ciing phan tich cac cong cu kiém thir tw dong
dang dugc sir dung rong rai nhu Selenium, Katalon Studio, Postman va Apache JMeter,
kém theo danh gia so sanh dua trén nhiéu tiéu chi thuc tién.

Ngoai ra, chuong ciing chi ra nhitng loi ich ndi bat khi ap dung kiém thir tu dong
trong quy trinh phat trién phan mém hién dai, song song vi nhimg thach thirc ma to chirc
c6 thé gap phai khi trién khai.

Nhitng ndi dung trong chuong 2 s& 1a nén tang dé chuong tiép theo tip trung vao
ung dung kiém thu tu dong voi cong cu Selenium trong thyuc té, tir d6 danh gia hi¢u qua

va dé xuat hudéng ap dung phu hop trong chuyén dbi sb tai doanh nghiép.
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CHUONG 3: UNG DUNG KIEM THU TU PONG PHAN MEM

TAICONG TY A1 CONSULTING
3.1 Gi6i thiéu vé Cong ty A1 Consulting
3.1.1 Lich st hinh thanh va phat trién
3.1.2. Linh vyc hoat dong va vi thé hién tai
3.1.3. Thyc trang kiém thu phﬁn mém tai Al Consulting
Do trién khai phan mém ERP tiiy bién cao, A1 Consulting can kiém thir linh hoat
va chinh xac. Trudc day, cong ty chu yéu dung kiém thir thii cong. Gan dy, nham ning
cao chat luong va t6i wu chi phi, Al d3 bat dau ap dung kiém tht ty dong cho cac hé
thong ndi bo trén nén tang Odoo, va mé rong ra cac dy an khach hang.
3.2 Giéi thiéu phﬁn mém lyua chon dé thuc nghiém kiém thir
Trong pham vi dé an nay, ph?m mém duoc lya chon dé thuc nghiém kiém thu tu
dong la Odoo, mot hé théng ERP ma nguén mé ¢6 kién trac mo-dun linh hoat va duoc st
dung rong rai trong cac t6 chiic va doanh nghiép trén toan thé gisi. Pé an tap trung kiém
thir trén hai phan hé c6t 156i: Sales (Ban hang) va Purchase (Mua hang) - hai phan hé dai
dién cho quy trinh van hanh chinh trong chudi cung tmg ctia doanh nghiép.

3.2.1. Gi61 thi¢u phan hé Sales va Purchase trong Odoo
3.2.1.1 Phdn hé Sales (Ban hang)

Céc chirc nang chinh cta phan hé Sales bao gdom:

- Quan ly thong tin khach hang va diéu khoan thanh toén

- Tao, gui va xac nhan béo gia

- Quan ly don hang ban (Sales Order)

- Theo doi trang thai don hang va tinh trang giao hang

- Ty dong héa viéc tao héa don va lién két voi phan hé Ké toan

- Baéo cao va phan tich ban hang
3.2.1.2 Phdn hé Purchase (Mua hang)
Céc chirc nang chinh cta phan hé Purchase bao gom

- Quan ly danh sach nha cung cip va diéu khoan thanh toan

- Tao va xac nhan yéu ciu bao gia (Request for Quotation — RFQ
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- Ty dong chuyén d6i RFQ thanh don mua hang (Purchase Order)

- Theo doi qua trinh nhan hang va ghi nhan héa don mua

- Tich hop véi phan h¢ Kho dé cap nhat ton kho

- Phan tich hiéu suat nha cung cap va chi phi mua hang

3.2.2 Yéu cau va cong cuy thir nghiém
Cong cu thu nghiém dugc su dung

Pé dap ung yéu cau k¥ thuat va dam bao kha ning mé rong trong tuong lai, dé

an su dung két hop cac cong cu kiém thur sau:

Bang 0-1: Cong cu thtr nghiém duogc sir dung

Cong cu Vai tro va ing dung
Selenium Tu dong hoa cac thao tac giao dién trén trinh duyét, dac biét
WebDriver httu ich cho cac budc nhap liéu, xac nhan don hang va diéu
hudng giao dién nguodi dung trong Odoo
TestNG (Java) Hb tro quan 1y va to chirc bo test case, cau hinh kiém thir

theo nhom (suite), cung cap bao cao két qua chi tiét

Postman (bd trg)

Puoc sir dung dé kiém thir mot s6 API ndi bo hodc khi can
xac minh trang thai hé thong & backend, chang han nhu xac

thuc viéc tao don hang hoac truy xuét dit liéu san ph'flm

Dt liéu thu nghiém

mau

Bao gom cac tap dir liu vé khach hang, nha cung cap, san
ph'flm va don hang dé dam béo thir nghiém Iap lai, nhat quan

va dé kiém soat.

3.3Trién khai thuc nghiém

Sau khi danh gi4 tong thé cc dic diém ctia hé thong can kiém thir — cu thé 1a phan
hé Sales trong Odoo, v6i giao dién web dong, co nhiéu thao tac chuét, biéu mau phuec tap

va ludng nghi¢p vu xuyén sudt — cong cu Selenium da duoc lya chon dé trién khai kiém

thir ty dong.

Kién trac kiém thir ap dyung:

« Page Classes: dinh nghia cac locator va hanh dong trén timg trang cu thé (vi du:

LoginPage.java, CreateOrderPage.java);

o Test Classes: thuc hién kiém thir theo ludng nghiép vu bang cach goi lai cac Page

da dinh nghia;
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Base & Utility Classes: xur Iy khai tao WebDriver, thiét 1ap bao cao, log, chd doi;
Test Framework: su dung TestNG dé to churc test suite, bdo cdo két qua va thuc

hién assertion.

3.3.1 Xay dung kich ban kiém thir thu cong cac tinh nang tng dung kiém thir ty dong

Céc chuc nang chinh dugce dua vao kiém thur gom:

Ping nhap hé thong

Tao méi yéu cau ban hang
Xéc nhan yéu cau ban hang
Tim kiém don hang

Xéc nhan phiéu Xuét kho
Tao yéu cau mua hang

Xéc nhan don mua hang
Xéc nhan phiéu Nhap kho
Quy trinh Tra hang

3.3.2 X4y dung kich ban kiém thir ty dong theo cac kich ban thi cong da xay dung.

Sau khi hoan thién hé thong kich ban kiém thir thu cong cho timg chirc ning, kich ban

kiém thir tu dong dugc xay dung dua trén cac test case da xac thuc. Qua trinh chuyén doi

tir kiém thir thii cong sang kiém thir tw dong dam bao rang:

Céc bude nghiép vu duoc mo phong ddy du va chinh xac;
Logic xir 1y va dit liéu dau vao gidng hét kich ban thu cong;

Pau ra (két qua mong doi) dugc kiém tra ty dong thong qua diéu kién assert.

Cac kich ban duogc chia thanh hai nhém chinh:

Kiém thtr frontend (UI): Cac thao tac thong qua trinh duyét, thuc hién béi nguoi
dung cudi, bao gém: dang nhap, tao don hang, x4c nhan phiéu kho, tim kiém béo
gia...

Kiém thir backend (API): Cac ludng xir Iy hé théng, khong qua giao dién nguoi
ding, bao gdbm: login API, tao don hang qua API, x4c nhan don, xir 1y phiéu kho,

trd hang...

3.3.4 Thyc thi kiém thur
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Qua trinh thyc thi duoc cau hinh théng qua tép testng.xml, cho phép kiém thir duoc
trién khai linh hoat theo timg 16p kiém tht, timg chirc ning nghiép vu riéng 1é, hoic toan
b hé thong.

Pé 4n str dung framework TestNG dé diéu phdi qua trinh kiém thir. Pay 1a cong
cu hd trg to chirc va quan ly test case mdt cach hi¢u qua, cho phép thiét 1ap céc kich ban
chay theo timg don vi kiém thir (<test>), theo timg 16p (<class>) hodc theo trinh tuy nghiép
vu duoc xac dinh trudec.

Céc 16p kiém thir dwoc phan chia rd rang theo muc dich kiém thtr, bao gom:
« Frontend (FE): kiém thir cac thao tac ctia nguoi dung théng qua trinh duyét véi sy
ho tro cua Selenium.
« Backend (BE): kiém thtr logic nghiép vu bang cach giri truc tiép cac yéu cau HTTP

(API) t6i hé théng Odoo.

Tt ca cac 16p kiém thir déu duoc khai bao va quan 1y tap trung trong tép testng.xml, dong

vai tro nhu tép diéu phdi chinh cua toan bo quy trinh kiém thir ty dong.
3.4 Két qua kiém thir

Sau khi hoan thién 28 kich ban kiém thir tu dong cho cac chirc nang trong yéu nhu
dang nhap, xu 1y don hang, kiém tra kho va xac nhan di liéu, qua trinh thyc nghi¢m dugc
trién khai trong 8 tuan voi tan suat thue thi 2 1an/tuan, téng cong 16 dot chay kiém thur

toan bo hé thong.

3.5 Panh gia két qua

Béng 0-2: Panh gia két qua

Tiéu chi Trudc khi 4p dung Sau khi 4p dung Mtc cai thién

kiém thir ty dong kiém thir ty dong

Thoi gian kiém thir hoi | 6 gid (3h staging + 3h | 2 gio (1hty dong + | Gidm 66.7% (4

quy mdi lan production) 1h tha cong) gio/1an)

Tan suat kiém thar hoi | 2 lan/tuan 2 lan/tuan Khong doi
quy

Tong thoi gian kiém 96 gioy 32 gioy Giam 64 gid

thir hoi quy 8 tuan

S4 test case xdy dung 13 test case don gian - -

tuan 1
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Téng sb test case hoan | 0 28 test case Hoan thién toan
thién tudn 3 b0

Thoi gian xdy dung 1.5-2 gio ~1 gio Tiét kiém 0.5—1
trung binh/test case gio/test case

Thoi gian bdo tri ban 6 gio - -

dau (20 test case)

Thoi gian bao tri tuan 8 | - 4 gidy Giam >33%
(28 test case)

3.6 Két luan chuong 3

Trong chuong nay, dé an trinh bay qué trinh ing dung kiém thir ty dong vao hé
thdng Odoo ERP trong bdi canh chuyén d6i sd, vdi muc tiéu danh gia hiéu qua va rit ra
bai hoc thyc té. Két qua thuc nghiém cho thay kiém thir ty dong gitp phat hién 16i som,

tang 46 6n dinh hé thong, va tiét kiém thoi gian so v6i phuong phap thi cong.
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KET LUAN

Két qua dat dugc cua dé an

Pé 4n “Nghién ctru kiém thir ty dong phdn mém va tng dung tai cong ty Al
Consulting” da budc dau tiép can va trién khai kiém thir tr dong trong moi truong doanh
nghiép, gop phan nang cao hiéu qua kiém thur, rit ngan thoi gian va hd trg kiém soét chat

luong ph?m mém tot hon. Cu thé dé an da dat dugc cac két qua sau:

o Tiét kiém thoi gian kiém thtr hdi quy: Thoi gian kiém thir hdi quy giam tir 6 gid
mdi lan xudng con 2 gid, twong duong giam 66.7%, tiét kiém 64 gid trong 8 tuan.
Diéu nay gilip tang tbc d6 phat hanh san pham va giam tai cong viéc cho ddi ngii
kiém thr.

« Hiéu qua xdy dung va bao tri test case: Sir dung mo hinh Page Object Model phéi
hop véi Selenium va TestNG gitip toi uu hoa viée to chirc va tai str dung ma ngudn
test case, giam thoi gian bao tri hon 33% sau 8 tuan van hanh, dong thoi nang cao
do 6n dinh va kha nang md rong cua bg test.

 Phat hién 15i som, nang cao chét luong: Kiém thu tu dong ho tro phat hién 16i sém
trong qua trinh phat trién, giam thiéu 15i phat sinh va cai thién d6 6n dinh ciia hé
thong.

o Giam thiéu cong stc kiém thir thil cong: Giam dang ké khdi lugng cong viée thi
cong, giup doi kiém thir tap trung vao céac kich ban phirc tap va sang tao hon.

o Danh gia tinh kha thi cua cong cu va md hinh: M6 hinh Page Object Model va
cong cu Selenium dugc chimg minh phu hgp va hiéu qué khi 4p dung trong moi

truong thuc té doanh nghiép.
Hudng phit trién tiép theo

Pé tiép tuc nang cao hiéu qua va md rong pham vi ap dung ctia hé thong kiém thir tu

dong, dé an dé xuat mot s6 hudng phat trién trong twong lai nhu sau:

« Mo rong pham vi kiém thir: Phat trién thém céc test case dé bao phu toan dién hon
cac chirc ning, bao gém cac tinh hudng dic biét (edge cases), dit liéu bién

(boundary values), cling nhu cac bai kiém thir hiéu ning va bao mat.
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« Tich hop quy trinh kiém thir vao hé théng CI/CD: Thiét lap co ché kich hoat kiém
thir ty dong ngay khi c6 thay d6i trong ma ngudn (continuous testing), dam bao
phan hoi sém va lién tuc trong qua trinh phat trién phan mém.

« Téi uu héa thoi gian thyc thi: Nghién ctru 4p dung kiém thir song song (parallel
testing) va da trinh duyét (cross-browser testing) nham riit ngan thoi gian thyc hién
va dam bao kha ning tuong thich ctia hé théng trén nhiéu méi trudng khac nhau.

« Nang cao truc quan héa két qua kiém thir: Tich hop cac cong cu bao céo ning cao
nhu Allure Report hodc ExtentReports dé hién thi két qua kiém thir mot cach truc
quan, dé theo ddi va thuan tién cho viéc danh gia va phan tich.

« Xay dung hé thong kiém thir hoan toan ty dong: Tién ti trién khai quy trinh kiém
thir khép kin bao gém khoi tao dit liéu dau vao, thuc thi kiém thir, xac minh két
qua va don dep mdi trudng sau khi kiém thi, qua d6 giam thiéu t6i da sy can thiép

thu cong.

Céc dinh hudng trén khong chi gitip hoan thién hé thong kiém thir ty dong hién c6 ma
con tao nén tang dé nhan rong va ap dung & quy mé 16n hon, dap ing yéu cu phat trién
phan mém hién dai trong bdi canh DevOps va Agile ngay cang phd bién, noi ma téc do

va chat lugng déu 1a nhiing yéu t6 then chot.



