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Kiém thir Agile la gi?

Tu déng hoa hoat déng kiém thr:
Nhu céu cta phét trién phan mém hién dai

QUnit - Nhitng budc chan TDD dau tién trén JavaScript
Bai quyén Bowling game

Tai sao Test Coverage la moét phan quan trong
cla Kiém thir phan mém?

Thuc hanh BDD v&i Cucumber

Unit Testing trong Angular

Nhitng diéu luu y khi thuc hanh kiém thi tu dong
Moi thir Apple cong bd tai WWDC2020

Hanh trinh tU 1% thanh céng dén c6t moc lich sif cla SpaceX
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Quy ban doc than mén,

Phéat trién san pham theo tu duy Agile da
va dang 1a mot xu hudng phd bién ngay
nay, chu dé nay da dugc dé cap & trong
Vol 4 cua Tap chi Lap trinh. Trong Vol 5 nay,
chiing ta sé cung tiép ndi mach doé bang
viéc tim hiéu vé Agile Testing - mot khia
canh khoéng thé thiéu khi ching ta mudn
trién khai thanh cong cac phuong phap
phét trién Agile.

Trong m6t md hinh phat trién theo tinh
than Agile, chiing ta mong muén chuyén
giao san pham nhanh va thudng xuyén ma
van dam bao dugc tinh én dinh cua san
pham. Nhu vay, véi cac cach thdc lam viéc
ci - trong d6 khau kiém thi dugc danh
riéng cho cac tester sau khi cac lap trinh
vien da hoan thanh nhiém vu cdia minh -
da khong con phu hgp, bdi vi ching ta sé
mat rat nhiéu thgi gian chd dgi, va dong
thai kéo dai khoang thai gian tur lGc bat dau
phéat trién mét tinh ndng cho dén Iuc ban
giao nd. Agile testing hudng dén viéc dua
hoat déng kiém thr 1én song song vai hoat
déng phat trién cac tinh nang véi muc dich
cudi cung la nhanh chéng phét hanh dugc
cac tinh nang dé va dam bao dugc su 6n
dinh cla san pham.

Vai tro cua lap trinh vién gid day cling da
khac di rat nhiéu, trong dé néi bat nhat la
dé y nhiéu hon dén tu duy san pham, tu
duy phuc vu ngudi dung, tap trung nhiéu
hon dén nghiép vu ngay tU sém, va dong
thai st dung dudc cac nén tang va cong cu
ho trg trién khai kiém thir, nhat 13 kiém thdr
tu dong.

Tap chi Lap trinh ky vong rang &n pham lan
nay sé cung cap cho cac ban lap trinh vién
nhiing géc nhin day du nhat vé Agile test-
ing, va dong thdi gilp moi ngudi cé nhiing
dinh huéng va 16 trinh trong viéc bé sung
nang luc ctia minh dé dap Ung dugc nhu
cau cua thai ky mdi.

Ban bién tap rat mong nhan dudc cac y
kién dong gép cua ban doc dé co thé mé
ra nhiéu hudéng thao luan sau han vé chi
dé nay.

Tran trong.

Ban bién tap Tap chi Lap trinh



KIEM THUS

Mai Cong Scn

Agile Testing la gi?

Agile Testing la mét quy trinh kiém thdt phan
mém tudn theo cac nguyén tac phat trién phan
mém Agile. Agile testing phu hgp véi phuong
phap phat trién 1&p di lap lai, cac yéu cau cua
khach hang dugc phat trién dan dan. Su phat trién
phu hgp véi yéu cau cta khach hang.
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Agile Testing la mot qua trinh lién tuc chir khong
phai la tuan tu. Viéc thir nghiém bat dau khi bat
dau du an va co sy tich hgp lién tuc gitra thf ng-
hiém va phat trién. Muc tiéu chung cta phat trién
va thir nghiém nhanh la dat dugc chat lugng san
pham cao.



Agile Testing va WaterFall Testing

Agile Testing dugdc ap dung trong khi lam viéc
vGi Agile trong khi Waterfall Testing dugc sir dung
trong mé hinh Waterfall.

Dugi day la moét s6 khac biét chinh gilta

Agile testing va waterfall tessting.

Agile Testing

Waterfall Testing

Agile testing khdng cé cau
trdc so vdi cach tiép can
Waterfall va c6 ké hoach
t6i thiéu.

Trong m& hinh Waterfall,
quy trinh thd nghiém co
cau tric chat ché hon va co
mo ta chi tiét vé giai doan
thr nghiém.

Agile testing rat phu hagp
cho cac du an nhod

Waterfall testing c6 thé
dugc thong qua cho tét ca
cac loai du an.

Kiém thir bat dau khi bat
dau du an, 16i c6 thé dugc
stfa & gilta dy an.

Trong waterfall testing, san
phdm dugc thi nghiém
vao cubi qua trinh phat
trién. DAi v&i bat ky thay
dai, du an phai bat dau lai
tU dau.

Tai liéu don gian

Cac waterfall testing trong
cach tiép can waterfall doi
hoi tai liéu phuc tap.

Trong phuong phéap nay,
moi lan 13p lai ¢ giai doan
tht nghiém riéng. Cac bai
kiém tra hoi quy cé thé
dudc chay mi khi cac chirc
nang hodc logic mdi dugc
phat hanh.

Viéc th nghiém chi bat
dau sau khi hoan thanh giai
doan phat trién.

Trong agile testing, cac tinh
nang c6 thé chuyén cla
san pham dugc gui dén
khach hang khi két thuc
moét 1an 1ap.

Theo céch tiép can truyén
thédng nay, tat ca cac tinh
nang dugdc phat trién sé&
dugc phan phéi hoan toan
sau giai doan thyc hién.

Ngudi kiém tht va nha
phat trién lam viéc chat ché
trong Agile testing.

Ngudi kiém thit va nha
phat trién lam viéc riéng.

Sy chdp nhan cla ngudi
dung dugc thuc hién vao
cudi clia moi sprint

Su chdp nhan cla ngudi
dung chi c6 thé dugc thuc
hién khi két thac dy an.

Tester can lam viéc vdi cac
nha phat trién dé phan
tich cac yéu cau va lap ké
hoach.

Cac nha phat trién khong
tham gia vao viéc phan tich
cac yéu cau va quy trinh lap
k& hoach.

Nguyén tac Agile Testing

Kiém thu la lién tuc: Nhom Agile kiém tra lién
tuc vi dé la cach duy nhat dé dam bao tién dé lién
tuc cta san pham.

Phan hai lién tuc — Agile Testing cung cap phan
hoi trén ¢ s& lién tuc va day 1a cach san pham cua
ban dap Ung nhu cau kinh doanh.

Céac thur nghiém dugc thyc hién bdi cd nhom:
Trong vong ddi phat trién phan mém truyén théng,
chi c6 nhém thr nghiém chiu trach nhiém thd ng-
hiém nhung trong agile testing, cac nha phat trién
va nha phan tich kinh doanh cling thir nghiém ting
dung.

Giam thdi gian phan héi: Nhom kinh doanh
tham gia vao mai lan lap trong agile testing va
phan hoi lién tuc rdt ngén thai gian phan hoi.

Méa don gian & sach sé: T4t ca cac 16i dugc dua
ra bdi nhém agile dugc sfa trong cung maét lan
lap va né gitp gitr cho ma sach va don gian hoa.

Tai liéu it hon: Cac nhdm Agile st dung danh
sach kiém tra cé thé st dung lai, nhém tép trung
vao kiém tra thay vi cac chi tiét ngau nhién.

Tha nghiém hudéng dan: Trong cac phuong
phap agile, thd nghiém dugc thuc hién tai thdi
diém thuc hién trong khi dé, trong quy trinh
truyén thong, thir nghiém dudc thuc hién sau khi
trién khai.

Phucong phap Agile Testing

Co nhiéu phuang phap agile tesing nhu sau:

e Phat trién hudng hanh vi
« Phat trién hudng kiém thir ti€p nhan
e ThU nghiém tham do
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Phat trién huéng hanh vi (BDD)

Phat trién hudng hanh vi (BDD) cai thién giao
ti€p gita cac bén lién quan clia du &n dé tat ca cac
thanh vién hiéu chinh xac tung tinh nang trudc
khi quéa trinh phat trién bat dau. Cé sy lién lac dua
trén vi du lién tuc gita cac nha phét trién, ngudi
th& nghiém va nha phan tich kinh doanh.

Céc vi du dugc goi la kich ban dugc viét theo
dinh dang dac biét goi la cu phap Gherkin Given/
When/Then. Céc kich ban chita thong tin vé cach
mot tinh nang nhat dinh sé hoat dong trong cac
tinh huéng khac nhau vdi cac tham sé dau vao
khac nhau. Chung dugc goi la cac thong sé ky
thuat cé thé thuc hién dugc bdi vi né bao gém ca
thong s6 ky thuat va dau vao cho cac thi nghiém
tu dong.

Phat trién huéng kiém thiu ti€ép nhan
(ATDD)

ATDD tap trung vao viéc lién quan dén cac
thanh vién trong nhom vai cac quan diém khac
nhau nhu khach hang, nha phét trién va nguai thi
nghiém. Ba cudc hop cia Amigos dugc té chic
dé hinh thanh cac thir nghiém chdp nhan két hop
cac quan diém cla khach hang, phat trién va thu
nghiém. Khach hang tap trung vao van dé can giai
quyét, su phat trién tap trung vao cach giai quyét
van dé trong khi thir nghiém tap trung vao nhiing
gi c6 thé sai. Cac th&t nghiém chap nhan la mot
dai dién cho quan diém clia ngudi dung va né mé
ta cach hé théng sé hoat dong. N6 cling gilp xac
minh rang cac chiic nang hé théng nhu nd dugc
yéu cau. Trong moét sé trudng hap kiém tra chap
nhan dugc ty dong.

Thu nghiém tham do

Trong loai thir nghiém nay, giai doan thiét ké
thd nghiém va thyc hién thd nghiém di doéi véi
nhau. Kiém tra tham do nhdn manh phan mém
lam viéc trén tai liéu toan dién. Cac ca nhan va
tuong tac quan trong han qué trinh va céng cu.
Hap tac khach hang git gia tri I6n hon so véi dam
phan hgp déng. Thir nghiém tham do la thich Ung
hon vai nhiing thay déi. Trong thi nghiém nay
xac dinh chic ndng clia mét ing dung bang cach
kham phéa Uing dung. Nhitng ngudi thir nghiém c6
gang tim hiéu Ung dung, va thiét ké va thuc hién
cac k& hoach kiém tra theo két qua cua ho.
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Uu diém cua Agile Testing

Nhing Igi ich cia phuong phap agile testing
nhu sau:

No tiét kiém thai gian va tién bac

Kiém tra Agile 1am giam tai liéu

N6 linh hoat va c6 kha nang thich Ung cao
véi nhiing thay déi

N6 cung cdp mot cach dé nhan phan hoi
thudng xuyén tur ngudi dung cudi

Ké hoach Agile testing

« Trong agile testing, ké hoach kiém tra dugc
viét cling nhu cap nhat cho moéi ban phat
hanh. Mot ké hoach agile testing bao gom:

K& hoach agile testing

e Pham vi thir nghiém

» Hgp nhat cac chiic nang mdi sé dugc thir ng-
hiém

» Cac loai thi nghiém / Cap do thir nghiém

* Kiém tra hiéu suat

 Can nhac vé kién tric

 Ké hoach cho rti ro
» Quy hoach tai nguyén
« Ban giao san pham & méc




Vong dai kiém tra Agile Két luan

Vong dai tht nghiém nhanh bao gom 5 giai  Agile testing khdng chi tao diéu kién phat hién
doan sau: sé&m cac 16i ma con giam chi phi 16i bang cach sura

« Danh gia tac déng ching s6m. Cach ti€p can nay cling mang lai mét
cach tiép can lay khach hang lam trung tam bang
cach cung cdp mét san phdm chét lugng cao cang
sém cang tot.

Lap ké hoach Agile testing
San sang phat hanh
Scrum hang ngay

Kiém thit linh hoat

Impact

Assessment Agility Tesst

Planning

Release
Readiness

Agility
Review Meeting

Start-Test Plan Meet Up Approval Meetings for Deployment
All stakeholdes come together to At this stage we review the features

plan the schedule of testing process, that have been developed/

meeting frequency and deliverables implemented are ready to go live or not.
Daily Standup Meetings Impact Assessment

This includes the everyday standup Gather inputs from stake holders

morning meeting to catch up on the status and users, this will act as feedback

of testing and set the goals for whole day. for next deployment cycle..

Agility Review Meeting

Weekly review meetings with
stakeholders meet to review and
assess the progress against milestones.
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T

Nguyén Khac Nhat

L6i trong cac san phdm dan dén thiét hai vo
cung Idn cho cac nha san xuat va cho xa héi, khong
riéng gi trong nganh phan mém. Han ching ta dé
dang tim thdy cac thong tin lién quan dén 16i trén
cac dong xe hdi cia cac hang nhu Toyota, Ford,
Honda, Mitsubishi... dan dén viéc phai triéu hoi va
khac phuc hang triéu chiéc xe. Hodc su ¢é pin gay
chay né cua dong dién thoai Galaxy Note 7 cla
Samsung khi vira md&i ra mat, ma theo uéc tinh cé
thé gay thiét hai 1én dén 17 ti USD cho hadng. Hay
nhu 16i phan mém cla dong may bay Boing 737
MAX dan dén cac tai nan kinh hoang & Indonesia
va Ethiopia, khong chi gay thiét hai vé kinh té ma
con dé lai nhimng hau qua khéng thé khac phuc
dugc - hang tram ngudi da thiét mang do cac sy
cb nay.

The plane’s sensors took different readings
Angile of attack

P ——— BoE

Hinh 1: Su' cé cua Boing 737 MAX tai Ethiopia

B&i nhiing hau qua vé cung I6n nhu vay, cho
nén nhiém vu dam bao chat lugng ludn la uu tiéu
hang dau cta cac nhém phéat trién san pham,
trong dé hoat dong kiém thir dugc coi la mot chét
chdn quan trong dé phat hién va x{ Ii cac 16i tiém
an. Clng bdi vi thé ma trong nganh phan mém
néi riéng, chung ta lubn c6 gang dé dua ra cac
phuong phap, ky thuat va cong cu hiéu qua nhat
dé phat hién va x{ I 16i cang sém cang tét.
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G HOA HOAT BDONG
U NHU CAU CUA PHAT
HAN MEM HIEN DA

10,000 X

1,000

5 Bt

Testing

Conception Design Development Release

Hinh 2: Lbi phdt hién cang mudn thi chi phi sira chiia cang
cao X tai Ethiopia

Cé mot nguyén tac mang tinh chat hién nhién
trong phat trién san pham: Cac 16i phat hién cang
mudn thi chi phi stfa chta cang cao. Chang han,
dai véi cac 16i dugc phat hién trong giai doan thiét
k& thi co thé chi mat mét it thai gian dé diéu chinh,
néu 16i d6 khong dugc phat hién va chuyén sang
giai doan san xuat thi chi phi sé tang Ién nhiéu, va
cl nhu thé, néu dén khi san pham da dugc phat
hanh ma lai xuat hién 16i thi chi phi s& cuc ky 16n.
Ngoai nhitng vi du nhu da dugc nhdc dén & phan
dau bai viét, hay thlr tudng tugng mét hé théng
I6n nhu cua Facebook hodc Google ma bi dung
hoat dong trong dam phut thi thiét hai sé |én dén
chiing nao — chac chac sé la mot con s6 vo clng
khéng 16. Do nguyén tac nay, ching ta luén c6
gang dé cac hoat déng kiém thr dugc dién ra
cang sém cang tot.

Trudc day, kiém thd gan nhu la cong doan sau
cung cua qua trinh phéat trién. Gio day, ching
ta mudn hoat dong nay dugc dién ra sém han,
song song hoac tham chi la trudc ca viéc viét ma.
Cling bdi vi thé, mot sé thao tac kiém thir da dugc
chuyén sang cho 1ap trinh vién, thay vi gan riéng
cho cac tester nhu trudc. Ngay nay, viéc lap trinh
vién thyc hién kiém thdr don vi (unit testing) hodc
ki€m thr tich hop (integration testing) da tré nén
phé bién.



Kiém thur 1a cdng viéc lap di 13p lai

Gia st qua trinh phat trién cac tinh nang cua
m&t phan mém va kiém thdr nd dugc dién ra nhu
minh hoa sau day.

Budc 1: Chic nang dau tién, vai 5 kich ban kiém
thur

Test (5)

Buéc 2: Thém mot tinh nang nlia, va chiing ta cén
thuc hién 10 kich ban kiém thu, bao gém ca 5 kich
ban kiém thir ciia chic nang trudc dé, chit khong
chi la cac kich ban cua chic nang méi.

Test (10)

Budc 3: Thém mot tinh nang nifa, va chidng ta can
thuc hién 15 kich ban kiém thur.

Test (15)

..sau Mot thai gian, chldc nang cang dudc thém
nhiéu vao, ching ta can thuc hién 100 kich ban
ki€ém th&r moi khi phat trién mét tinh nang mai
(hodc la chinh stra mot tinh nang nao do)

Test (iUU)

..va con s6 cU thé tang Ién dén hang nghin kich
ban kiém thir

Test [EI.DDD)

Vi mét qua trinh nhu thé, diéu gi sé dién ra
néu ching ta phai thuc hién kiém thir moét cach
thd cong?

Thi nhéat, chidng ta dé dang nhan thay rang day
la cac thao tac gay hao ton rat nhiéu cong suic. Sau
khi chinh stfa hoac thém mot chiic nang bat ky,
chiing ta lai phai ki€ém thir hang loat cac kich ban
da lam trudc do.

Th hai, viéc phat hanh phadn mém sé bi kéo
dai rat lau chi bdi vi nhitng thao tac kiém thir nay
rat mat thai gian. Ching ta sé khé dé c6 thé phat
hanh phan mém theo tan suat tuan, ngay hoac
tham chi la giG dudc.

Do vay, tu déng hoa hoat déng kiém thir 1a mot
giai phap gilp ching ta rut ngan dugc thdi gian
kiém thir va giam thi€u dugc chi phi nd luc rat
nhiéu so vdi trudc kia.

Hay thir tinh toan, mét thao tac kiém thir thd
cbng mét vai chuc phdt thi bay gid ¢ thé dugc
thuc hién véi thai lugng chuc gidy. Mét chudi kiém
thir thi cOng maét vai gid thi bay gid co thé dugc
thuc hién véi thai lugng dam phudt. Hon nifa, suc
may thi khéng biét mét, trong khi stic ngudi thi rat
khong 6n dinh. Nhu vay, véi hang nghin, tham chi
la chuc nghin kich ban kiém thir thi ching ta da
tiét kiém dudc bao nhiéu cdng suc va thdi gian?

Vay cac lap trinh vién va kiém thir vién can lam
gi dé€ bat dau vdéi Kiém thir Ty dong? Trudc tién,
can tim hiéu dé thay déi tu duy vé phat trién phan
mém theo hudng hién dai va linh hoat. Sau do,
tim hiéu vé mét s6 phuong phap trién khai kiém
th{r tu dong. Cudi cung, hoc cach s&f dung moét sé
phan mém, nén tang hoac céng cu ho trg ki€ém
thir tw ddng ma chiing ta dé dang tim thay dudgkc,
cho du ching ta dang st dung bat cd mét ngdn
ng lap trinh nao hodc nén tang nao.
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JavaScript unit testing
with QUnit

QUnit

Ready to
refactor!

Nhitng budc chan TDD dau tién trén JavaScript

Du Thanh Hoang
TDD la gi?

TDD (Test Driven Development) la mot
phuong thiic lam viéc, hay mét quy trinh viét ma
hién dai. Lap trinh vién sé thuc hién thdng qua céac
budc nhd (BabyStep) va tién dé dugc dam bao
lién tuc bang cach viét va chay cac bai test tu dong
(automated tests). Qua trinh [ap trinh trong TDD
cuc ky chd trong vao cac budc lién tuc sau:

1. Viét 1 test case cho ham mdi. Pam bao rang
test sé fail.

2. Chuyén qua viét code so khai nhat cho ham
dé dé test o thé pass.

3.T6i uu hda doan code clia ham vira viét sao
cho dadm bao test van pass va téi uu nhat cho
viéc lap trinh ké tiép

4.Lap lai cho cac ham khac tu budc 1

Phat trién hudng kiém tha TDD (Test-Driven
Development) la mét phuang phép phat trién
phan mém trong do két hgp phuong phéap Phat
trién kiém thir trudc (Test First Development) va
diéu chinh lai ma& nguon (Refactoring).
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Muc tiéu quan trong nhét ctia TDD la hdy nght
vé két quia cua ban trudc khi viét ma nguén cho
chdc ndng. Nhin chung, muc tiéu ctia TDD la viét
ma ngudn sang sla, ré rang va han ché 16i, dé
dang ma réng.

QUnit la gi?

QUnit la mot framework manh, mién phi va
dé st dung dé trién khai Kiém thi Bon vi (Unit
Testing) trong JavaScript. Framework nay da dugc
dung cho cac dy an jQuery, jQuery Ul va jQuery
Mobile cling nhu c6 thé dung cho tat ca cac ma
nguodn JavaScript néi chung.

Cai dat QUnit

QUnit la mét thu vién doc lap, chi can moét tép
JavaScript (qunit.js) va mot tép CSS (qunit.css). Ban
c6 thé tai ching xudéng tur trang QUnit hoac sao
chép chung tu kho luu trir QUnit GitHub , nhu sau:

git clone git://github.com/jquery/qunit.git

Hodc don gian hon, ching ta c¢6 thé nhdng
CDN cua QUnit vao trang HTML cla ching ta:



<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<meta name="viewport” content="width=de-
vice-width”>
<title>QUnit Example</title>
<link rel=”stylesheet” href="https://
code.jquery.com/qunit/qunit-2.10.0.css”>
</head>
<body>
<div id="qunit”></div>
<div id="qunit-fixture”></div>
<script src="https://code.jquery.com/
qunit/qunit-2.10.0.js”></script>
<script src="tests.js”></script>
</body>
</html>

Sau do, ching ta tao 1 file js la "tests.js” va viét
nhiing dong test case dau tién vao do:

QUnit.test( “hello test”, function( assert
) A

assert.ok( 1 == “1”, “Passed!” );

})s

Cudi cung, hay chay thi file HTML cla ban va
xem két qua nhé:

Pt [ Go

vk for Giobaki ] Mo b oab

test (1) Rern

1, Fessad!

Bouroe: it Mg Mocihost G142/ dema-oonB5 16_L

Yeah, ban da chay thanh cong 1 test case don
gian dau tién, bay giG hay thir nang cap 1chut, viét
test cho 1 ham clia ban nhé. Ban tao file “app.js”
chlta cac ham ma ban muén test, va tao san vao
do ham sayHello() nhu sau:

function sayHello(yourName) {
return yourName;

}

Tiép do, Viet mot test case trong file tests,js
danh cho ham sayHello()

Qunit.test( “test sayHello”, function(as-
sert) {
let expected = “Hello World”;
let result = sayHello(“World”);
assert.ok(expected == result,”Passed!”);

})s

Chay thir HTML cla ban sé c6 két qua nhu sau

QUnit Example

Mk passo teats [ ] Chick for Glotsais [ ] No bry-calch Ftr | Ge

1, Passec
Expacted: true
Result: ral

r
Source: at Dbject.<anonymous> (http:(/ localhosti 63341/ dem—oop/ 8516 00F 1 teste, Il 12)

Vay la ban da thanh céng véi budc dau cd dugc
test case “fail” v&i QUnit, cdng viéc clia ban la hoan

N

chinh ham sayHello() dé “pass” dugc cai test nay.

function sayHello(yourName) {
return “Hello “ + yourName;

}

Xong roéi chay lai trang HTML clia ban, néu hién
thi nhu nay:

QUnit Example

| test sayHallo (1)
1. Prassad|
Bouroe: at hifes/Aaciboat 3343 damo-0ope 8216 DOPT Taata 5T

hadla tast (1)

Xanh tdc la ban da “pass” truong hgp do roi.
Néu bao dd thi ban hay kiém tra lai ham sayHello()
xem c6 van dé gi khong nhé. Sau khi pass roi thi
chdng ta viét ti€p nhiing test case mdi.

Dén day téi da hoan tat viéc gidi thiéu vai cac
ban vé& QUnit va mét huéng dan nho nho dé ban
c6 thé bat dau lam Unit Test hay xa hon nira la
TDD vdéi JavaScript. Ban c6 thé tim hiéu sau hon vé
QUnit tai trang web http://qunitjs.com.

Chuc ban thanh cong va cé nhiing ma nguén
JavaScript chat lugng.

Ngudn tham khdo: https.//medium.com/@hoangdt/

qunit-nhing-budc-chan-tdd-dau-tién-trén-javascript-
684a8886820c
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BAI QUYEN

Nguyén Binh Son

Bowling Game la mét bai kata kinh dién cla
hoat dong Coding Dojo. Bai kata nay rat phu
hop dé thuc hanh kj thuat TDD, Baby Steps va
Refactoring.

Vé TDD

TDD (Test Driven Development — Phat trién (ma
trong dé viéc phat trién) dugc 1ai bdi Kiém thi)
la mét phuong phap ti€ép can dé phat trién phan
mém. Néi cach khac, la moét cach dé suy nght vé
requirement (yéu cau) cling nhu thiét ké trudc khi
Vi€t cac ma trién khai.

Co moét moé hinh gidi thich khac vé TDD ma
trong dé coi TDD la mot k§ thuat ap trinh. Tuy vay
trong bai viét nay st dung thuat ngt TDD theo mo
hinh “cach nghi”.

Cu thé, "cach nghi” theo phuong phép TDD
dugc dién giai nhu sau:
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BOWLING GAME

TDD explained

1. RED: Qua trinh phét trién bat dau bang thao
tac Add a Test: b6 sung mét ca kiém tha.
Chua c6 mé trién khai tuong ng nén ca kiém
thir nay sé Failed. Nhung ngay tU thai diém
d6 ca ki€ém thir da c6 tac dung mo ta yéu cau
cling nhu thiét k& ctia ma trién khai.

2. GREEN: M3 trién khai tuong Ung véi ca kiém
thr dugc bé sung. Ma ngudn chuyén sang
giai doan Passed (vugt qua kiém thir). Cac ma
trién khai ndi bd cla chldc nang ¢ thé linh
hoat, nhung thiét ké ctia ma thi tuan theo mé
ta cla kiém thur.

3. BLUE: Ma nguén dugc tai cau trdc. Muc dich
cla viéc tai cau truc la dua mad ngudn tdi
trang thai san sang dé bé sung tinh nang
mdi. Clean Code, SOLID, Clean Architecture,
KISS, Simple Design la cac quy tac va tiéu
chuén thudng dugc ap dung trong budc nay.

4.Qué trinh RGB (RedGreenBlue) dugc lap di
lap lai cho dén khi cac chic nang dugc trién
khai hoan thién.

Vé cac Coding Dojo Kata

Kata (bai quyén) trong mét budi Coding Dojo
dudgc dinh nghia la nhitng bai toan dugc thiét ké
cho 1ap trinh vién dé luyén tap mét ky nang trong
lap trinh, thdng qua thuc hanh va lap lai.

Céc van dé (bai toan) dugc si dung lam kata
thudng du nho (khdng qué kho) dé giai quyét
nhung du thach thic dé ngudi tap khong co kha
nang hoan thanh trong thai gian cho phép. Pay la
thiét ké clia Coding Dojo nham gitip ngudi tham
gia tap trung vao luyén tap k¥ nang thay vi hudng
t&i muc dich “xong viéc”.



Vé Van dé Bowling

Van dé Bowling xuat phat tU luat cla tro chai
Bowling.

1 2 3 4 5 [ 7 8 9 10
IXI9l/]50/]712] [X] [X] [X]9[-|8[/]9]/IX
20 | 35 | 52 | 61 | 91 [ 120|139 | 148 | 167 187

M6t van chai dién ra trong 10 frame. Moi frame,
ngudi chai co 2 lugt ném dé ha dé 10 pin. Diém
clia frame 1a téng sé pin bi ha d6 cdng thém diém
thudng tU trike va spare.

Spare (cac ky hiéu / trong hinh trén)xay ra khi
ngudi chai ha thanh cong ca 10 pin sau hai lugt
ném. Diém thudng cho spare la sé pin bi ha tai
lugt ném ngay sau do.

Strike (cac ky hiéu X trong hinh trén) xay ra khi
ngudi chai ha thanh cdng ca 10 pin ngay tu lugt
ném dau tién, va theo dé két thuc frame trong
mot roll duy nhét. Biém thudng cho strike la téng
sé pin bi ha tai hai lugt ném ngay sau dé.

Ngudi chai dat spare hay strike tai frame cudi
cling s& dugc ném thém cac lugt ném phu dé
nhan tron céc lugt thudng. Theo dé frame nay sé
két thuc sau ba lugt ném.

Bai kata Bowling Game yéu cau lap trinh vién
viét chuong trinh dé tinh diém cho tro chaoi nay.

Bai quyén
Thiét ké ban dau

Moi tinh théng tin can thiét dé cé dugc diém
clia mot van chagi nam tron trong mot van chai.

BowlingGame game = new BowlingGame();

R& rang, diém clia mét game chi co thé tinh
dugc tai thai diém ma két qua cla moi roll déu d
rd rang. Gia su ta thiét ké phuang thic getScore
dung dé tinh vé diém sé clia game, getScore chi
lam dugc diéu do khi né da nhan dugc day du
thong tin vé cac roll. Chang han:

BowlingGame game = new BowlingGame();
int[] rolls = // a dummy rolls array
int score = game.getScore(rolls);

Cach thiét k& nay khéng 6n, hdy dé y game.
getScore(rolls), & day game la mot thyc thé
(entity) nhung lai dang dudc st dung nhu mét
service cung cap kha nang tinh diém.

Mot thiét ké t6t han la dat mot phuong thic roll
dé nhan thong tin vé cac roll, va dat mét phuong
thic score dudc goi khi cac roll déu da dugc nhap
liéu hoan chinh.

BowlingGame game =
repeat () {
int pins = // a dummy pins;
game.roll(pins);

new BowlingGame();

}

int score = game.score();

Day la thiét ké t6i thi€u ma chdng ta co thé co
thé bat dau phat trién chuong trinh.

Bat dau

Bai viét nay dua trén tién dé rang chuadng trinh
dugc viét bang ngdn nglr Java va test framework
dugc st dung la JUnit.

Tao mot kiém thu don vi

V@i JUnit, moét ki€m thir don vi la mét class trong
dé 6 cac ca ki€ém thir la nhitng phuong thic dugc
cht thich @Test. Duéi day la kiém thir don vi cho
chuong trinh BowlingGame véi mét ca kiém thir
"dummy” dung dé xac nhan rang test framework
hoat déng 6n dinh.

import org.junit.jupiter.api.*;
import static org.junit.jupiter.api.Asser-
tions.*;
public class BowlingGameTest {

@Test

void testAddition() {

assertEquals(2, 1 + 1);

}

}

Thuc thi kiém thir cho két qua

+-- JUnit Jupiter [OK]
| “-- BowlingGameTest [OK]
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Ca kiém thur dau tién

Kiém thir dau tién mo ta rang “néu ngudi chai
ném truct tat ca cac roll thi diém s& sé 1a 0”.

Mé ta class chiric ndng

@Test
void testAllMissedGame() {
BowlingGame game = new BowlingGame();

}
Ma trién khai dé vugt qua kiém thur:

public class BowlingGame {

}
M6 ta thao tac nhdp théng tin cdc roll

D& mo ta mét van choi ma tat ca cac roll (téng
céng 20) déu trugt, § day si dung mot phép lap:

@Test
void testAllMissedGame() {
BowlingGame game = new BowlingGame();
for (int i = 0; 1 < 20; i++) {
game.roll(0);
}
}

Ma trién khai dé vugt qua kiém thir (d€ don
gian, tr muc nay vé sau ma trién khai sé dugc viét
ra ma khong cé chu thich gi thém):

public class BowlingGame {
public void roll(int pins) {
}

}

M6 ta thao tdc tinh diém

@Test
void testAllMissedGame() {
BowlingGame game = new BowlingGame();
for (int i = 0; 1 < 20; i++) {
game.roll(9);
}

int score = game.score();

}

public class BowlingGame {
public void roll(int pins) {

}

public int score() {
return -1;

}

}
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Mé ta diém s6 mong muén

@Test
void testAllMissedGame() {
BowlingGame game = new BowlingGame();
for (int i = 0; 1 < 20; i++) {
game.roll(9);
}

assertEquals(@, game.score());

}

public int score() {
return 0;

}

T&i budc nay, chuong trinh da c6 kha nang tinh
ding s6 diém cua nhimng van choi ma tat ca cac
roll déu truct.

Ca kiém thur thi hai

Ca ki€ém thirthr hai mé ta trudng hgp ma “ngudi
chai ném dé mét sé pin nao dé, nhung khong
c6 diém thudng’, ching ta chon mét trudng hgp
dién hinh la “ngudi chai chi ném dé mét pin mai
roll”.

Mé té mét game dn mét diém mai roll

@Test
void testAllMissedGame() {
BowlingGame game = new BowlingGame();
for (int i = 0; 1 < 20; i++) {
game.roll(0);

}

assertEquals(@, game.score());
¥
@Test

void testAllOneGame() {
BowlingGame game = new BowlingGame();
for (int i = 0; 1 < 20; i++) {
game.roll(1);
}

assertEquals (20, game.score());

}

private int score;

public void roll(int pins) {
score += pins;

}

public int score() {
return score;

}



Trudc khi trién khai chiic nang tiép theo, hay

dé y co dau hiéu ma xau

e Trung lap méa khdi tao déi tugng game
e Trung ldp ma lap lai thao tac roll

Khu trung ldp cho ma khéi tao déi tugng

game

Trung lap nay cé thé dugc khi bang mot

phuong thdc setup ma hau nhu moi test frame-
work déu hé trg. Trong JUnit, phuong thiic setup
dugc mo ta bdi chu thich @BeforeEach:

private BowlingGame game;
@BeforeEach
void setup() {
game = new BowlingGame();
}
@Test
void testAllMissedGame() {
for (int 1 = 0; 1 < 20; i++) {
game.roll(0);

}

assertEquals(@, game.score());
}
@Test

void testAllOneGame() {
for (int i = 0; 1 < 20; i++) {
game.roll(1);
}

assertEquals(20, game.score());

}

Khtr trang ldap cho thao tdc roll nhiéu lén

Trung lap nay co thé dugc khir bang kj thuat

tach ham:

private BowlingGame game;

@BeforeEach

void setup() {
game = new BowlingGame();

}

@Test

void testAllMissedGame() {
rollMany (@, 20);
assertEquals(@, game.score());

}

@Test

void testAllOneGame() {
rollMany(1, 20);
assertEquals (20, game.score());

}

private void rollMany(int pins, int times) {
for (int 1 = 0; i < times; i++) {

game.roll(pins);

}

Ca kiém thur thir ba

Ca kiém thr thit ba hudng dén viéc mé ta chiic
nang tinh diém thudng cho spare.

Mé ta moét spare

@Test

void testSpare() {
game.roll(3);
game.roll(7); // spare!
game.roll(4);
rollMany(@, 17);
assertEquals (18, game.score());

}

Thiét ké hién tai khdng thé vugt qua dugc kiém
thir nay vi nhitng ly do sau day:

 Score dang dudc tinh toan “lam thai”, trong
khi dé tinh diém thudng thi can dua vao roll
“tuong lai” (hoac "qua kh{”, tuy cach hiéu).

o DE giai quyét van dé trén thi lich sir két qua
cla cac roll can dugc luu lai, nhung phuong
thic roll hién tai khong lam diéu do.

e Viéc tinh toadn diém s6 can dua trén lich su,
nhung phuong thic score hién tai khong lam
diéu do.

DE gidi quyét van dé trén, can tai thiét ké ma
nguon. D€ cé thé tai thiét ké an toan ta can gitr lai
hai ca kiém thir dau tién. Ca kiém thir thd ba tam
thai chua thé pass dugc va can phai dat sang mét
bén.

// @Test
// void testSpare() {

/] ...
Luu giir lich su cac roll

Phuong thuc roll sé dam nhiém chiic nang luu
gilr lich st ném:
private int score = 0;

private int[] rolls = new int[21];
private int currentRoll = 9;

public void roll(int pins) {
rolls[currentRoll++] = pins;
score += pins;

}

public int score() {
return score;

}
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Tinh diém sé dua trén lich s ném

Cac mad dam nhiém chiic nang tinh diém sé
dugc bo ra khoi phuang thic roll. Phuong thic
score sé& dam nhiém tinh ndng nay, va no6 thuc hién
dua theo lich st ném:

private int[] rolls = new int[21];
private int currentRoll = 0;

public void roll(int pins) {
rolls[currentRoll++] = pins;

}

public int score() {
int score = 9;
for (int i = @; i < rolls.length; i++) {
score += rolls[i];

}

return score;

}

TSi lUc nay thi ca kiém thir s6 ba co thé dugc
g8 comment.

Phat hién spare

Thao tac cong diém thudng cho spare bat dau
bang viéc phat hién ra sy kién spare:

public int score() {
/...
for (int i = @; i < rolls.length; i++) {
if (rolls[i] + rolls[i+1] == 10) //
spare score += ...
// score += rolls[i];

}
/] ...

}

Giai phap nay khong st dung dugc bdi thdng
tin i khdng mé ta duagc roll hién tai la roll bat dau
hay két thic ciia mot frame. Thiét k& hién tai van
chua dap Ung dugc ca kiém thir s6 3. Chdng ta
can mot bién dém cé kha nang dai dién cho mét
frame, khéng phai mét roll.

Duyét qua cac frame
Ca kiém thir s6 3 can dugc comment lai mét 1an

nita. Phuang thirc score dugc tai cau tric dé duyét
qua tung frame mot:
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public int score() {
int score = 0;
int 1 = 9;
for (int frame = @; frame < 10; frame++) {
score += rolls[i] + rolls[i + 1];
i+= 2;
}

return score;

}

T&i lUc nay thi thiét k& d& san sang dé vugt qua
ca kiém thir thi ba.

Vuot qua ca kiém tha tha 3

G3& bo comment cho ca kiém thir tht ba va bo
sung mé tinh diém thudng cho spare:

public int score() {
int score = 0;
int i = 0;
for (int frame = ©; frame < 10; frame++) {
if (rolls[i] + rolls[i + 1] == 10) { //
spare
score += 10 + rolls[i + 2];
i+= 2;
} else {
score += rolls[i] + rolls[i + 1];
i+= 2;
}
}

return score;

}

Kiém thir s6 ba da dugc vuat qua, nhung nhimng
ma xau sau van hién dién:

 Tén bién khong co tinh mo ta (bién i) tai ma
trién khai

e SU ton tai clla comment tai ma trién khai (dé
giai thich cho phép so sdénh magic == 10)

e SU tON tai ca comment tai ma kiém thir (dé
giai thich cho cap s6 magic 3-7)

Dadt lai tén bién mdc ta
Bién i clia phuang thuc score dang mo ta vi

tri bat dau cda frame trong lich s cac roll, c6 thé
dugc dat lai tén thanh framelndex.



public int score() {
int score = 9;
int framelndex = 0;
for (int frame = ©; frame < 10; frame++) {
if (rolls[frameIndex] + rolls[frameIndex
+ 1] == 10) { // spare
score += 10 + rolls[frameIndex + 2];
frameIndex += 2;
} else {
score += rolls[frameIndex] + rolls[fr
ameIndex + 1];
frameIndex += 2;
}
}

return score;

}

Khir comment tai ma trién khai

Comment tai ma trién khai co6 thé dugc khi
bang cach dat tén cho biéu thiic so sanh mag-
ic rolls[framelndex] + rolls[framelndex + 1] == 10.
Biéu thiic nay nay mé ta dau hiéu nhan dién mét
spare. Muc tiéu “dat tén” cé thé dugc thuc hién
bang ky thuat tach phuong thic:

public int score() {
int score = 9;
int framelndex = 0;
for (int frame = ©; frame < 10; frame++) {
if (isSpare(frameIndex)) {
score += 10 + rolls[frameIndex + 2];
frameIndex += 2;
} else {
score += rolls[frameIndex] + rolls[fr
ameIndex + 1];
frameIndex += 2;
}
}

return score;

}

private boolean isSpare(int frameIndex) {
return rolls[frameIndex] + rolls[frameln
dex + 1] == 10;

}

Khir comment tai ma kiém tha

Tuong ty, cap magic roll tai ma kiém thir c6 thé
dugc khir bang ky thuat tach phuong thic:

@Test
void testSpare() {
rollSpare();
game.roll(4);
rollMany(@, 17);
assertEquals (18, game.score());

}

private void rollSpare() {
game.roll(3);
game.roll(7);

}

T&i lUc nay thi ma ngudn da san sang cho kiém
th ti€p theo.

Ca kieém thur tha tu

Muc dich clia kiém thir tha tu la mé ta kha néng
tinh diém thudng trong trudng hgp ngudi chaoi an
strike.

Kiém thu strike

@Test

void testStrike() {
game.roll(10); // strike
game.roll(1l);
game.roll(2);
rollMany (@, 16);
assertEquals(16, game.score());

}

public int score() {
int score = 0;
int framelndex = 0;
for (int frame = ©; frame < 10; frame++) {
if (rolls[frameIndex] == 10) { // strike
score += 10
+ rolls[frameIndex + 1]
+ rolls[frameIndex + 2];
frameIndex++;
} else if (isSpare(framelndex)) {
score += 10 + rolls[frameIndex + 2];
frameIndex += 2;
} else {
score += rolls[frameIndex] + rolls[fr
ameIndex + 1];
frameIndex += 2;

}
}

return score;

}
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Nh& co céc tai cau tric trude dé, ca kiém thd
th( tu dugc vugt qua rat dé dang. Nhung nhiing
ma xau sau van hién dién:

o Comment tai m3 trién khai
o Comment tai m3 kiém thi

Khir comment tai ma trién khai

Comment tai ma trién khai hién dién nham giai
thich cho biéu thiic magic rolls[framelndex] ==
10. Bi€u thirc nay mo ta dau hiéu nhan dién mot
strike. Dau hiéu nay c6 thé dugc dat tén bang k¥
thuat tach phuong thuc:

public int score() {
int score = 9;
int frameIndex = 0;
for (int frame = @; frame < 10; frame++) {
if (isStrike(frameIndex)) {
/] ...
}

return score;

}

private boolean isStrike(int frameIndex) {
return rolls[frameIndex] == 10;

}

Khir comment tai ma kiém tha

Comment tai ma ki€ém th& nham mé ta magic
roll 10. Roll nay c6 thé dugc dat tén bang ky thuat
tach phuacng thuc:

@Test

void testStrike() {
rollStrike();
game.roll(1);
game.roll(2);
/] ...

}

private void rollStrike() {
game.roll(10);

}

T&i lc nay thi ma trién khai da co thé tinh diém
chinh xac trén tat ca cac roll co thé xay ra.
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Ca kiém thur thir nam

Ca kiém th& nay nham kiém thd trudng hap
dac biét nhat, khi ma ngudi chai an strike trén tat
ca cac roll.

@Test

void testPerfectGame() {
rollMany(10, 12);
assertEquals(300, game.score());

}

Ca kiém thir nay dugc vuat qua ma khong can
thém bat ky nd luc nao. Pay cling la kiém thir cudi
cung cla bai kata Bowling Game.



TAI SAO

TEST COVERAGE

LA MC)( PHAN QUAN TRONG
CUA KIEM THU PHAN MEM?

Phan Van Luan

Test coverage la mot chi s6 quan trong trong
ki€ém thd phan mém vé chat lugng va hiéu qua. Bai
Viét nay chiing ta sé tim hiéu khai niém test cover-
age, k¥ thuat, s liéu va cach cai thién no.

Thé gidi da ching kién mot s6 sy kién tham
khéc do cac 16i phd bién trong phan mém. Mot sy
kién nhu vay, ma ca nhan toi nhd lai, la viéc khai
truong Heathrow Terminal 5, Vuong quéc Anh vao
nam 2008.

Cac ky su da kha tu tin vé hoat dong clia hé
thong xur ly hanh ly clia khach hang do da trai qua
qua trinh kiém thir nghiém ngat . Tuy vay hé théng

xU ly hanh ly khong thé déi phd khi d6i mat véi
mot 6 tinh hudng thuc té; dan dén viéc tat hoan
toan hé théng. Trong 10 ngay sau do, khoang
42.000 hanh ly khéng thé di cing chd s& hitu va
han 500 chuyén bay da bi hay.

T4t ca diéu nay la do cac ky su khong thuc hién
dugc pham vi th&r nghiém cla cac tinh huéng cé
thé xay ra trong thuc té.

Trong bai viét nay, chiing ta sé thao luan vé tat
ca cac khia canh cla test coverage - pham vi kiém
thl, va cach ndé anh hudng truc ti€p dén viéc san
xuat, cho du dé la phat trién phan mém tly chinh
hoac kiém thi phan mém.
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Test Coverage

Test Result Details

Test 1
Test 2
Test 3

Executed Test
Requirement Coverage

® Failed Test

Test Coverage la gi?

Test coverage dugc dinh nghia la mét k§ thuat
xac dinh xem cac trudng hgp thd nghiém co thuc
sy bao trum ma Ung dung hay khdong va bao nhiéu
ma dudc thuc hién khi chay cac trudng hgp thu
nghiém dé.

Néu c6 10 yéu cau va 100 thir nghiém dugc tao
va néu 90 thur nghiém dugc thuc hién thi pham vi
th nghiém la 90%. Bay gid, dua trén sé liéu nay,
ngudi ki€ém tra cé thé tao cac truang hgp kiém tra
bé sung cho cac kiém tra con lai. Dudi day la mot
s6 lgi thé cla test coverage.

e Ban c6 thé xac dinh cac 16 héng trong yéu
cau, trusng hgp kiém tra va 16i & cap dé sém
va cap ma.

« Ban c6 thé ngan ngua ro ri 16i khong mong
mudn bang cach st dung phan tich test cov-
erage.

o Test coverage cling giup kiém tra hoi quy,
uu tién trudng hgp kiém thir, tang cudng bd
ki€m th{r va t6i thiu hda bo kiém thur.

Cac ky thuat Test Coverage
Statement Coverage

Statement Coverage dam bdao rang tat ca cac
dong lénh trong ma ngudn da dugc kiém tra it
nhat mot lan. N6 cung cap cac chi tiét cla ca hai

kh&i ma dugc thuc thi va that bai trong tong s6
cac khoi ma.
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Hay dé hiéu nd véi vi du vé so do sau. Trong
vi du d3 cho, dudng dan 1A-2C-3D-E-4G-5H nay
bao gom tat ca cac cau lénh va do dé no chi yéu
cau trén mét trudng hgp thr nghiém dé dap Ung
tat ca cac yéu cau. Mot trudng hgp thir nghiém co
nghia la mot Statement Coverage.

Read X
ready N
T

Path that covers all the statements in
the flowchart

TA-2C-3D-E-4G-5H

o

Trong ma ngudn phic tap, mét dudng dan
khéng di dé bao gém tat ca cac cau lénh. Trong
trudng hgp do, ban can viét nhiéu trudng hagp
ki€ém tra dé bao quat tat ca cac cau lénh.

Uu diém

o N co thé dugc ap dung tryc tiép vao ma déi
tugng va khong yéu cau xir ly ma nguon.

« N6 xac minh nhitng gi mé nguén viét dudc
du kién sé thuc thi va khong thuc thi

Nhuoc diém

» N6 chi bao gbm cac diéu kién "true” clia ma
nguon.

 Statement Coverage hoan toan khong quan
tam vdi cac toan tu logic (|| va &&)



Decision/Branch coverage

Cac nha phat trién khéng thé viét ma trong mot
ché& dé lién tuc, tai bat ky diém nao ho can phan
nhanh ma dé dap Uing cac yéu cau chiic nang. Su
phan nhanh trong ma thuc su la mét budc nhay
tU diém quyét dinh nay sang diém khac. Branch
coverage ki€ém tra moi dudng dan co thé hoac chi
nhanh trong ma dugc kiém thr.

Read X
Read Y !

Branch 2:
checking "false" condition

Branch 1:
checking "true" condition

o

Branch coverage cé thé dugc tinh bang cach
tim s6 dudng dan t6i thiéu dé dam bao rang tat
ca cac canh da dudc che phu. Trong vi du da cho,
khéng c6 duding dan duy nhat dam bao ving phu
sdng cua tat ca cac canh cung mét Idc.

Vi du: néu ban di theo dudng dan 1A-2C-3D-
E-4G-5H nay bao gém sé canh téi da (A, C, D, E,
G va H), ban van s& bd 18 hai canh B va F. Ban can
di theo mét dudng dan khac 1A-2B-E-4F dé che
hai canh con lai. Bang cach két hgp hai con dudng
trén, ban c6 thé dam bao di qua tat ca cac con
dudng. Déi véi vi du nay, pham vi kiém thir chi
nhanh cla ching téi la 2 vi ching t6i dang theo
hai dudng dan va né yéu cau hai trudng hap thi
nghiém dé dap Uing cac yéu cau.

Uu diém

e N6 bao goém ca cac diéu kién dung va sai

khong co kha nang dugc goi trong statement
coverage.

e N6 dadm bdo tat cd cac nhanh duaoc kiém thir.
Nhuoc diém

e N6 bd qua cac nhanh trong cac biéu thic
Boolean xay ra do cac toan ti ngan mach.

Path Coverage

Path Coverage 1a mét phuang phap kiém tra
cau trdc lién quan dén viéc s dung ma nguén
clia chuang trinh d@é tim moi dudng dan thuc thi
cb thé.

Path Coverage dam bao pham vi clia tat ca cac
dudng dan tir dau dén cudi. Trong vi du nay, co
bén dudng dan co thé kiém thur:

1. 1A-2B-E-4F
2.1A-2B-E-4G-5H
3.1A-2C-3D-E-4G-5H
4.1A-2C-3D-E-4F

o o o'L o
o H o, H e, H o
Uu diém

» N6 gilp giam cac test thua.
 Cung cdp pham vi kiém tra cao vi né bao gém
tat ca cac cau lénh va cac nhanh trong ma.

Nhugc diém

« Danh gia moi dudng dan la mot thach thic
cling nhu tén thai gian vi mét s6 dudng dan
theo cap s6 nhan cua sé nhanh. Vi dy, mot
ham chdra 10 cau lénh if c6 1024 dudng dan
dé kiém tra.

« Doi khi nhigu dudng dan khéng thé thuc hién
do méi quan hé cla d liéu.

Condition Coverage

Condition Coverage sé kiém tra pham vi diéu
kién néu ca hai két qua (c6 nghia la “true” hay
“fail") cta moi diéu kién da ducc thuc hién. Két
qua cla diém quyét dinh chi lién quan dé kiém
tra cac diéu kién. N6 doi hdi hai trudng hgp thu
nghiém cho méi diéu kién cho hai két qua.
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S6 liéu Test Coverage la gi?

S6 liéu test coverage do ludng né luc kiém thir
va gilp tra 16i cau héi “Bao nhiéu phan clia Ung
dung da dugc kiém thu? S6 liéu test coverage cé

thé dugc chia thanh ba phan: s6 liéu cdp ma, sé
liéu kiém tra tinh nang va sé liéu cap dé Ung dung.

Co nhiéu cong thitc khac nhau dé tinh toan cac
két qua nay va tao bao cdo muic d6 bao phd kiém
thur.

S6 liéu cap ma
Ty lé phan tram testcase dugc thuc hién

N6 cling dugc goi la cac bai kiém thi dugc

: Number of requirements covered
Requirements

Coverage

Total number of requirements

Cdc truong hop kiém thu theo yéu céu

S& liéu nay dugc sit dung dé xem nhiing tinh
nang nao dang dugc kiém thir va sé lugng kiém
th phu hgp vdi yéu cau. Hau hét cac yéu cau chia
nhiéu trusng hop kiém thir. Diéu rat quan trong la
phai biét trudng hop kiém thr nao bj 16i d&i vdi
mot yéu cau cu thé dé viét lai cac trudng haop kiém
thir cho cac yéu cau cu thé khac.

\ Request Test Case Test Result
thyc hién dugc tinh bang ty 1é phan tram cua cac
testcase dUQC thUC hlén / thUC hlén trong t6ng sO Request 1 Test Case 1 Pass
cac testcase. Request 2 Test Case 2 Failed
Request 3 Test Case 3 Incomplete

Executed Tests
Or =

Test Execution
Coverage Percentage

Number of tests run
S6 liéu nay rat quan trong déi vai cac bén lién
quan vi nd cho thay tién trinh phét trién (ing dung

Total number of tests to be run

Uu diém: 1a ban c6 dugc cai nhin tong quan vé
tién trinh kiém thir bang cach dém sé lan testcase
da pass va fail.

Nhugc diém: 1a viéc dém cac testcase pass khong
lién quan dén chat lugng clia cac testcase do.

Vi du

M6t s6 testcase c6 thé pass vi né kiém tra diéu
kién don gian hodc mot s6 16i trong méa cla
testcase do dan dén testcase d6 khéng hoat
déng dung theo yéu cau.

S6 liéu kiém tra tinh niang
Dé bao phu yéu cau

D6 bao phi yéu cau dugc sir dung dé xac dinh
cac truong hgp kiém thir bao gébm cac yéu cau
phan mém dugc xu ly t6t nhu thé nao. Doi Vai
diéu do, ban chi can chia s6 lugng yéu cau dugc
bao phu trén téng sé yéu cau trong pham vi cho
mOot sprint, phat hanh hoac du an.
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/ phan mém.
S6 liéu cap ung dung
Mat dé khiém khuyeét
Mat dé khiém khuyét la thuéc do téng s6

khiém khuyét da biét chia cho kich thudc cta thuc
thé phan mém dugc do.

Number of known defects

Defect Density =

Size of software entity

N6 dugc sir dung dé xac dinh cac khu vuc can
ty dong hoa. Néu mat doé khiém khuyét cao cho
cac chdc nang cu thé han no yéu cau kiém tra lai.
DE giam cac no luc kiém tra lai, cac trudng hop
kiém tra cac 10i da biét ¢ thé duagc tu déng hoa.

Diéu quan trong la phai xem xét mdc dé uu tién
cla khiém khuyét (thdp hoac cao) trong khi danh
gia cac khiém khuyét.



Vi du

Nhiéu khiém khuyét uu tién thap cé thé vuot
gua Vi cac tiéu chi chdp nhan da dugc thoa
man. Mat khac, chi cé mét khuyét diém uu tién
cao ¢ thé ngan can cac tiéu chi chdp nhan
dudc thoa man.

Cdc yéu cdau bén ngoai Test Coverage

Sau khi tinh toan pham vi yéu cau, ban sé tim
thay moét s6 yéu cau khong dugc bao phu. Bay
gig, diéu quan trong la phai biét vé ting yéu cau
chua dugc dé cap va giai doan yéu cau la gi.

Request ID Request Name Request Status
Request 001 Request A To Do
Request 002 Request B Done

S& liéu nay giup kiém tra cac ki su va nha phat
trién dé xac dinh va loai bd cac yéu cau chua dugc
kham pha khai t6ng s6 yéu cau trudc khi ho gui
ching dén giai doan san xuat.

Lam thé nao dé cai thién Test Coverage?
Xoéa ma “chét”
Test coverage co thé hiéu la ty 1& s6 dong mé
dugc bao phu trén téng s6 ma trong Ung dung

(cover_code / total_code). Ban cé thé tang pham
vi test coverage bang cach giam mau sé 1a téng

o

.0
@ #

ma. Diéu nay co thé dugc thuc hién bang cach
x6a ma chét hoac nhitng doan ma thua. Théng
thudng, ma “chét” cé thé duagc tim théy trong lich
st phat trién chuong trinh khi cac tinh nang da
dugc thay déi. Bang cach nay, ban cé thé tang
téng ty 1&é bao phu ma cla minh ma khéng can
viét bat ky testcase bd sung nao.

Ma “chét” c6 thé dugc tim thdy dé dang bang
cach kiém tra thi cong hodc st dung cac cong cu
tu dong hoa. Trudc khi loai bd mé “chét”, ban can
thuc hién kiém tra chiic nang va dam bao né thuc
hién chinh xac theo yéu cau. Ban cling c6 thé su
dung cac cong cu phan tich dé xac dinh ma “chét”
khong st dung trong ma nguon.

Xod cac doan ma trung ldp

Xda ma trung l3p co thé cai thién ty 1é test cov-
erage theo cach tuong tu nhu xéa ma “chét”.

Két luan

Cac nha phat trién ngay nay c6 hé théng hon va
cac t6 chic tim kiém cac bién phap kiém tra tinh
day du va hiéu qua dé hién thi cac tiéu chi hoan
thanh kiém th{. Trong do, test coverage dudc coi
la dac biét cd gié tri. Dua vao ti 1€ test coverage
gilip ching ta giam thiéu rui ro t&i da trong phat
trién phan mém.

Nguon: https.//www.simform.com/test-coverage/
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THUC HANH BDD

Pang Huy Hoa

Behavior-driven development (BDD) la mét quy
trinh phat trién phan mém Agile. Quy trinh nay
khuyén khich cong tac gilta cac vai tro ky-thuat
(nhu QA, 1ap trinh vién,...) v&i nhiing vai tro phi-ky
thuat (nhu chuyén gia Iinh vuc, ngudi dung,...) dé
chia sé mét cach hiéu chung vé nhitng tinh nang
can lam trong dy an.

DE ap dung BDD vao nhém du an, bén canh
viéc thuc hanh quy trinh nhudn nhuyén gilta cac
vai thi nghién cliu st dung cong cu hd trg cling la
mot viéc lam khong thé thiéu. Trong pham vi bai
Vi€t nay, chiing ta sé& tim hiéu vé Cucumber - mét
trong s6 nhitng cong cu nhu thé.

Bai viét sé c6 nhitng ndi dung chinh sau:

« Viét kich ban vdi ci phap Gherkin

e Dinh nghia thao tac thuc thi v&i ngdbn ng
JavaScript

o Tu déng hoa kiém thir giao dién véi Selenium
WebDriver

Téng quan

Cucumber la mét framework ho trg xdy dung
cac ddc ta vai ngdn ngl tu nhién va huéng nghiép
VU, gilp cac thanh vién c6 vai tro nhu QA, BA,
Tester, chuyén gia nganh,... co thé dé dang viét va
cong tac cung cac thanh vién co vai tro xay dung
hé théng.

Cucumber hd trg nhiéu nén tang cong nghé
khac nhau nhu Java, JavaScript, C#, Ruby, C++,...
Vivay, n6 co thé tich hgp dugc vao hau hét cac du
an hién dai.

Viéc trién khai cac kich ban kiém thd vdi
Cucumber dugc thyc hién gom 2 phan:
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VOl CUCUMBER

1. QA (hoac chuyén gia nganh) dinh nghia cac
kich ban kiém th bang ngén nglt tu nhién
véi cl phap Gherkin. Tl do cac kich ban kiém
thr dugc thé hién thong qua mét tap hop
tuan tu cdc ménh dé (sé dugc mo ta chi tiét
trong muc CU phap Gherkin).

2.Cach ménh dé trong kich ban kiém thir sau
khi dugc dinh nghia bang Gherkin sé dugc
cai dat bang cac doan méa bang ngdén ngl lap
tring tuong Ung phu hdp vdéi nén tang cua
Ung dung (xem muc Binh nghia thao tac).

Cu phap Gherkin

CU phap Gherkin bao gdm nhitng thanh phan
sau:

e Feature

e Scenario

o Step

Feature (Tinh nang)

Thanh phan cc ban trong mét du an la dac ta
tinh nang. Cac dac ta nay dudgc viét vao mot tap
tin c6 dudi .feature vd&i cl phap Gherkin.

Dong dau tién cla file s& bat dau vdi tur khoa
Feature: va theo sau bdi dong Iui vao.

Vi du:

Feature: La nguoi ban ron, to6i mudn thém viéc
can 1lam vao danh sach céng viéc dé 1lap ké
hoach hang ngay

MOi feature s& bao gdm danh sach cac kich ban
ki€ém thir lién quan. Cac kich ban nay dugc goi la
scenario.



Scenario (Kich ban)

Kich ban la ndi dung nong cét trong cu phap
Gherkin. Day la noi dac ta cac thao tac kiém thu
cho mét ca kiém thur.

Kich ban s& dugc viét bat dau vdéi tu khoa
Scenario: , theo sau la mét ndi dung tuy y - ¢ thé
mo ta ré rang ndi dung mudn kiém thu.

Vi du:
Scenario: Thém mét viéc can lam vao danh
sach

M®&i kich ban sé ¢4 nhiéu ménh dé (ching ta goi
la step) clng véi cac dit liéu cu thé thé (dugc goi la
Example). CAc ménh dé va di liéu nay thuong dugc
thu thap tUr cac yéu cau st dung va mo ta co thé
mo ta lai bang ngdn ngl ty nhién.

Step (Ménh de)

Ménh dé nhitng cau mo ta ro cac thao tac thuc
thi. CA&c ménh dé dugc viét theo sau cac tu khoa
Given, When, Then

e Given dugc st dung dé mo ta trang thai ban
dau cla hé théng (hodc chilc nang). Muc
dich cta Given la d@é cung cap cac diéu kién
can thiét trudc khi thuc hién cac tuong tac
chinh vao hé théng.

e When la tU khoa mo ta su kién, hanh vi, hoac
tuang tac chinh cla tac nhan Ién hé théng.

e Then dugc st dung dé mo ta két qua mong
mudén cudi cung.

e Bén canh dé, ching ta c6 thé st dung And,
But, hodc * dé két ndi ménh dé c¢o lién quan.

Vi du:

Scenario: Thém mot viéc can lam vao danh sach
Given Danh sach viéc can lam ban dau rong
When Thém viéc ‘Viét bai hudng din Cucumber’
vao danh sach

Then Danh sach viéc can lam sé cé ‘Viét bai
huéng dan Cucumber’

Cac ménh dé sé dugc dinh nghia vé&i cac cac
ma lénh kiém thir dya trén moét ngén ngl 1ap trinh
cu thé. Vi trén thuc thé, Cucumber khéng tu biét
lam thé nao dé thuc thi cac tinh nang, kich ban dé
mo ta.

Khi Cucumber thuc hién cac ménh dé trong
kich ban, né sé tim cac Binh nghia thao tac (Step
definitions) phu hgp dé thuyc thi.

Background (Boi canh)

Background la tu khoa cho phép thém ng
canh vao cac kich ban trong mét tinh nang. Noi
dung béi canh sé dugc viét giéng kich ban, cé thé
c6 cac ménh dé nhung khong cé tiéu deé.

Vé th( tuc thuc hién, mét bdi cdnh sé duagc
thuc hién trudc moi kich ban (va lap lai néu cé
nhiéu kich ban trong mot tinh nang).

Vi du:

Mot s6 tinh nang yéu cau thuc hién dang nhap
vao hé théng thi mdi co thé thuc hién. Ching
ta sé dua thao tac dang nhap nay vao muc béi
canh nhu sau:
Feature: ...
Background:
Given Truy cép trang quan ly cla hé théng
And Dang nhap vao hé théng

Vi du hoan chinh

Feature: La nguoi ban ron, to6i mudn thém viéc
can 1lam vao danh sach céng viéc dé 1lap ké
hoach hang ngay
Background:
Given M& (ng dung Todos List
Scenario: Thém mdot viéc can lam vao danh
sach
Given Danh sach viéc can 1lam ban dau rong
When Thém viéc ‘Viét bai hudng dan Cucum-
ber’ vao danh sach
Then Danh sach viéc can lam sé cé ‘Viét
bai huéng dan Cucumber’

Chung ta da viét dac td mot tinh nang co ban
trong Ung dung Todos List. Bay la ing dung quan
ly danh sach cong viéc can lam mdi ngay. Ngudi
dung c6 thé thém, slfa, xod, cap nhat hoan thanh
cac cong viéc hang ngay. Chung ta sé st dung cac
tinh nang nay trong cac phan tiép theo cla bai
Viét:

o Link dé truy cap Ung dung la https://cg-to-

do-list-demo.netlify.app/

e Mé ngudn (ng dung dudgc tham khao va sao

chép tu bai viét https://freshman.tech/to-
do-list/
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Pinh nghia thao tac (JavaScript)

Chung ta co thé bat dau st dung Cucumber véi
JavaScript qua hé sinh thai Nodejs.

Budc 1 - Cai dat

Tao du an Nodejs mdi va cai dat cac gdi can
thiét:

mkdir automation_testing project

cd automation_testing project

npm init

npm install cucumber chai selenium-webdriver
chromedriver --save

M& file package. json va copy ma dudi day dé
thuc thi kich ban trong Cucumber:

“scripts”: {

“test”: “./node_modules/.bin/cucumber-js
features/*.feature -r step definitions -r
support”

¥
Tiép tuc, chay Iénh sau dé kiém tra két qua:

npm test

Néu két qua hién thi nhu sau la cai dat thanh
cong:

@ scenarios
0@ steps
omoo . 000s

Budc 2 - Viét kich ban véi Gherkin

Tao thu muc features trong du an. Sau do tao
file add_todo.feature v&i ndi dung nhu sau:

Feature: La nguoi ban rdn, toi mudn thém viéc
can 1lam vao danh sach céng viéc dé 1lap ké
hoach hang ngay
Background:
Given M& (ng dung Todos List
Scenario: Thém mot viéc can lam vao danh
sach
Given Danh sach viéc can 1am ban dau réng
When Thém viéc ‘Viét bai hudng din Cucum-
ber’ vao danh sach
Then Danh sach viéc can lam sé cé ‘Viét bai
uéng dan Cucumber’
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Md Terminal va thuc thi lénh npm test, két qua
trén terminal sé tra vé nhu sau:

Warnings:
1) Scenario: Thém mét viéc can lam vao danh
sach # features/add_todo.feature:6
? Given M& (ng dung Todos List
Undefined. Implement with the following
snippet:
Given(‘M& Ung dung Todos List’, func-
tion () {
// Write code here that turns the
phrase above into concrete actions
return ‘pending’;

})s

. k&t qua kha dai nén minh d3 an bot di

H H H

1 scenario (1 undefined)
4 steps (4 undefined)
0moo .000s
npm ERR!
details.

Test failed. See above for more

Két qua viéc thuc hién kich ban trén la failed vi
ching ta chua dinh nghia thao tac dé tuong tac
vdi Ung dung.

Budc 3 - Pinh nghia thao tac

O budc nay, chiing ta sé cung nhau cai dat cac
thao tac md phdéng hanh vi ngudi dung trén Ung
dung web nhu: gd phim, click vao button, kiém
tra text,... qua mot framework co tén la Selenium
WebDriver.

Cau hinh Selenium WebDriver

Tao thu muc support va file world.js bén trong
vd&i n6i dung nhu sau:

const seleniumWebdriver =
(“selenium-webdriver’);
const { setWorldConstructor } = require
(“cucumber’);
class CustomWorld {
constructor() {
this.driver =
Builder()
.forBrowser( ‘chrome”’)
.build()
this.waitForElement = function(locator) {
const condition = seleniumWebdriver.
until.elementLocated(locator)
return this.driver.wait(condition)

require

new seleniumWebdriver.

}
¥

}
setWorldConstructor(CustomiWorld);



Bé sung dinh nghia

Tao thu muc step_definitions tai thu muc goéc
cla du an. Tao file add_todo.js v&i ndi dung lan
luct theo kich ban & file add_todo.feature.

Trudc tién, chdng ta phai import cac thu vién
can thiét:

const { Given, When, Then, After } =

require( ‘cucumber’);

const { Key } = require

(“selenium-webdriver’);

const { expect } = require(‘chai’);

V&i ménh dé Given M3 Ung dung Todos List,
chiing ta dinh nghia nhu sau dé thu vién Selenium
WebDriver c6 thé khdi dong trinh duyét va truy
cap link tng dung:

Given(‘M& (ng dung Todos List’, async

function () {

await this.driver.get
(‘https://cg-todo-1list-demo.netlify.app/’);
})s

Ménh dé Given Danh sach viéc can lam ban
dau rong dugc dinh nghia véi cac dong dudi day.
Chung ta sé st dung expect thudc thu vién chai dé
ki€ém tra két qua thuc té hién thj trén Uing dung vdi
mong ddi. Mong mudén cla ching ta la: & lan dau
tién truy cap, danh sach céng viéc phai rong (chua
€6 cOng viéc nao).

G%ven(‘Danh sach viéc can lam ban dau

rong’, async function () {

const todolist = await this.driver.
findElement({css: €.todo-list’});
const items = await todolist.

findElements({css: ‘1i’});
expect(items).to.have.lengthOf(9);

1)

Dugi day la ménh dé When Thém viéc 'Viét bai
hudng dan Cucumber’ vao danh sach. D€ thao
tac nay cé thé dugc tai s dung & kich ban khac,
chidng ta khai bado tham sé {string} v&i tén cong
viéc.

When(‘Thém viéc {string} vao danh sach’,

async function (todoText) {

const todoInput = await this.driver.
findElement({css: ¢.js-todo-input’});

await todoInput.sendKeys(todoText + Key.
ENTER);

})s

Cudi cung, dinh nghia ménh dé Then Danh
sach viéc can lam sé co 'Viét bai hudng dan Cu-
cumber’ nhu sau:

Then(‘Danh sach viéc can lam sé cé

{string}’, async function (todoText) {

const todolist = await this.driver.
findElement({css: ‘.todo-list’});
const items = await todolist.
findElements({css: ‘1li’});
const todo = await items[@].getText();
expect(items).to.have.lengthOf(1);
expect(todo).to.equal(todoText);
1)

Sau khi thuc hién sau kich ban, néu muén trinh
duyét ty déng tat di thi chdng ta cé thé sir dung
After:

After(async function() {
await this.driver.close();

})s

Co mot luu y nho khi cai dat cac dinh nghia
thao tac trén JavaScript. Cac thao tac cla chidng ta
dugc Selenium WebDriver thuc hién bat dong bo
va két qua tra vé la Promise. Vi vay, dé€ ma nguon
dé doc, ching ta nén st dung async/await nhu cac
vi du & trén.

Ban c6 thé tham khao lai ma ngudn tai day:
https://qithub.com/hoadh/demo-todo-list-cu-
cumber-js

Kinh nghiém trién khai
Kich ban tranh phu thuéc Ul

Vi du khéng tot:

# BAD EXAMPLE! Do not copy.
Feature: Google Searching
Scenario: Google Image search shows
pictures
Given the user opens a web browser
And the user navigates to
“https://www.google.com/”
When the user enters “panda” into the
search bar
Then links related to “panda” are shown
on the results page
When the user clicks on the “Images”
link at the top of the results page
Then images related to “panda” are
shown on the results page
# Ngudn: https://automationpanda.
com/2017/01/30/bdd-101-writing-good-gher-
kin/
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Vi tinh huéng trén, khi 1ap trinh vién thay doéi
ma giao dién (“Images” link) thi dac ta kich ban
phai cap nhat lai. Vi vay, dé viét kich ban thi ching
ta nén st dung ngdn nglr huéng ngudi dung, dac
td & muc cao (high-level), tranh qua chi tiét va phu
thudc vao thanh phan giao dién nhu vi du trén.

Ap dung Page Object Model

Page Object Model (POM) la mét design pat-
tern phé bién trong Automation testing. Viéc su
dung POM dam bao tinh t& chic va téi st dung
ma kiém th{, nhd d6 ma ngudn dé md rong va dé
bao tri hon.

Thay vi truy cap truc tiép cac DOM thong qua
WebDriver nhu da lam & cac vi du trén, ching ta
tao cac class bao dong thanh phan giao dién bén
trong. Vi thé:

 Thay ddi trong giao dién khéng anh hudng

gua nhiéu dén dinh nghia thao tac

o Co thé tai st dung giao dién khi cé kich ban

mdi

« Cac trang phic tap co thé dugc cu tric

thanh nhiéu page object nho hon

Ban co thé tham khdo ma ngudn dugc refactor
theo POM tai day: https://github.com/hoadh/de-
mo-todo-list-cucumber-js/tree/refactor

Write a failing
feature test

nl/”’/:_%‘“‘
Write a

Chang dudng tiép theo

Cam on ban da dong hanh cung bai viét dén
day. Hy vong néi dung bai viét nay co thé gilp
ban c6 dugc cai nhin téng quan vé ap dung BDD
vdi Cucumber.

Tiép theo, dé tang thém hiéu biét vé BDD
va Cucumber, tac gia bai viét ggi y mot so tai
nguyén dudi day:

e Cucumber School: https://cucumberio/
school/

e Tai liéu Cucumber framework https://cucum-
berio/docs/guides/

e CU phap Gherkin https://cucumberio/docs/
gherkin/

e Thu vién Chaijs https://www.chaijs.com/

« Tai liéu st dung Selenium WebDriver:
https://www.selenium.dev/documentation/

en/

failing test
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UNIT
TRONG ANGU

Pang Huy Hoa

Néu ban chua biét Unit Testing va nhitng khai
niém cg ban lién quan, hay tim doc bai viét Unit
Test - Nhitng budc chan dau tién trong Tap Chi
Lap Trinh Vol .4.

Kiém thir giip dam bao nhing thay déi hoac
b6 sung khéng gay anh hudng dén cac tinh nang
cl clia Ung dung hodc phat sinh 16i mdi. Ching
ta ti€p tuc tim hiéu cach viét unit test cho cac Ung
dung dugc xay dung véi framework Angular. Cu
thé, qua bai viét nay, ching ta sé dat dugc cac
muc tiéu sau:

« Hiéu biét ca ban vé testing trong Angular

o Co thé viét unit test cho component

o C6 thé viét unit test cho service

o C6 thé gia lap service phu thudc trong cac
component

DE doc hi€u bai viét nay, ban can nhimng kién
thic ca ban vé lap trinh v&i ngén ngl JavaScript
va st dung dugc framework Angular.

Téng quan

Angular hd trg hai loai kiém thi: Unit testing
(ki€m thir don vi) va End-to-end testing (e2e). Vi
kiEm th(r don vi, Jasmine la framework dugc su
dung mac dinh. Karma la thanh phéan thuc thi cac
bo test. Sau khi thuc thi cac bo test, Karma sé tao
file bao cao két qua véi dinh dang HTML. V&i kiém
thir e2e, nhém phat trién Angular gai y st dung
Protractor. Day la thu vién dugc xay dung dya trén
Selenium WebDriver.

PE thuc thi kiém thd don vi, chiing ta st dung
lénh ng serve. D€ thyc thi kiém thir e2e, sit dung
lénh ng ele.

=t
LAR

= @

NG

Tim hiéu Jasmine

Jasmine la framework kiém thit cho céc Ung
dung dugc xay dung trén JavaScript. V&i cU
phap dan gian, ré rang, day la mét trong nhiing
framework manh mé dé viét cac unit test cho ma
JavaScript. N6 cé thé chay déc lap, khéng phu
thudc vao cac thu vién khac va khong yéu cau
DOM.

Vi du:

describe(‘TestSuiteName’, () => {
// suite of tests here
it(“should do some stuff’, () => {
// this is the body of the test

})s
})s

describe

Ham describe dugc st dung dé nhom cac dac
ta hodc kiém thir co lién quan. Pau vao la 2 tham
sO:

e M6t chudi moé ta muc dich cla nhdom kiém
thr
e mot ham callback chira cac dac ta, hoac cac

b kiém thir
Vi du:
describe(“TestSuiteName”, function() {
1)
Cac khéi describe cé thé 16ng nhau.

describe(“A suite”, function() {

describe(“Another suite inside”,
function() {

1
1)
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D€ tam thai ding thuc thi mét khéi describe
nao do, ching ta c6 thé thay thé ham thanh
xdescribe. D& chi thuc thi mét khéi describe nao
do, chung ta st dung fdescribe.

It

Day la ham chlfa cac dac ta hoac kiém thir cu thé.

it(“contains spec with an expectation”,
function() {
expect(myOrg) .toBe( ‘CodeGym’);

})s

DE tam thai diing moét test case nao do, ching
ta st dung ham xit thay thé it. Va dé chi thuc thi
mot test case nao do, chung ta su dung fit thay
thé.

Expect

Ham expect dugc sit dung dé danh gia két qua
mot dai va két qua thuc té€ cia mot kiém thur.

expect(myOrg).toBe( ‘CodeGym’);

Nhu vi du trén, ham expect mong dgi gié tri cua
bién my_variable co bang true hay khdng. Néu gia
tri thuc té clia bién my_variable la true thi két qua
cUa test case nay la pass; nguac lai, két qua la FAIL.

Setup va Teardown

* Setup la thanh phan dugc thuc thi trudc tat
ca (hoac moi) test case.

 Teardown la thanh phan dugc thuc thi sau tat
ca (hoac moi) test case.

Trong Jasmine, dé thiét |ap Setup va Teardown,
chuing ta suf dung cac ham sau:

e beforeEach
o beforeAll
e afterkach
* afterAll

Thi ty thuc hién cla cac ham trén trong
Jasmine dugc thé hién nhu khéi hinh dudi day.
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@BeforeAll

@BeforeEach |4---_ _
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@Afterall

Done

Xét tinh huéng ching ta muén kiém tra mot
ham xt ly bat déng bd (async function). Viéc thuc
thi ham nay cé thé méat thai gian chd doi. Ham
done() dugc st dung trong trudng hgp nay dé
bao Jasmine biét thai diém két thdc viéc thuc thi.

Vi du

it(‘should wait 3 seconds’, (done) => {
const weAre = ‘CodeGym’;
setTimeout( () => {
expect(weAre).toBe( ‘CodeGym’);
done();
}, 3000);

})s

Chung ta muén jasmine dgi 5 giay trudc khi
danh gia két qua cla bién weAre.

Vi mét ham bat déng bo tra vé kiéu Promise,
chiing ta cé thé viét kiém thi nhu sau:

it(‘should wait until getting result’,
(done) => {

doSomething()

.then( result => {
expect(result).toBe(‘CodeGym’);
done();

)

.catch(error => {

fail();
done();
})s

})s



Testing trong Angular
Tién ich TestBed

TestBed la mot tién ich dugc Angular cung cap
dé tao méi trudng kiém thit phu hap cho cac thanh
phan ctia Angular nhu: Component, Service, Pipe,
Directive,...

VGi TestBed, lap trinh vién c6 thé khdi
tao moét module kiém thi véi phuong thic
configureTestingModule. Tham s& cung cdp cho
configureTestingModule khi khdi tao module la
nhiing metadata can thiét cho mét module nhu
imports, providers, declarations,...

Chung ta thudng tao m&i mét module kiém
thir trudc khi thuc hién cac test case lién quan tdi
component trong ham beforeEach (nhu da gidi
thiéu & trén).

Vi du:

beforeEach(async(() => {
TestBed. configureTestingModule({
imports: [
RouterTestingModule
1,

declarations: [
AppComponent
1,

}) .compileComponents();

1)

Néu b kiém thir dang thuc thi phu thudc vao
mot service nao do, chiing ta khai bao tén service
vao metadata providersnhu sau:

beforekach(async(() => {
TestBed. configureTestingModule({

providers: [OneService]
}).compileComponents();

N);
Component Fixtures

Fixture la déi tugng dai dién component root
trong Angular. V3i fixture, chiing ta c6 thé sir dung
debugElement dé truy cap cac thudc tinh bén
trong component.

Component fixture duagc tao bang phuang thic
createComponent cua TestBed.

Hay xem qua vi du dudi day. BE€ 1y dugc gia tri
text nam trong thé <h1> dau tién trén template,
ching ta viét doan méa nhu sau:

fixture = TestBed.createComponent
(MyComponent); // (1)

debugElement = fixture.debugElement; // (2)
let el = debugElement.query(By.css(‘h1’));
/1 (3)

let value = el.nativeElement.innerHTML; //

(4)

Giai thich cac dong ma trén:

1. Tao mét component fixture

2. Truy cap déi tugng debugElement tU fixture

3. Truy cap thé <h1> trén template bang
phuong thitc query. Chiing ta c6 thé két hop
By.css dé truy cap cac phan ti véi phuong
phap tuong tu selector cla css.

4. Bién value ch(a gia tri text trong thé <h1>
trén template.

Tinh hudng viét test trong Angular

Unit test cho component

Budéc 1: Tao md&i mdt component co6 tén la
CodeGym tu Angular/CLI v3i Iénh sau:

ng g c codegym

Cau truc thu muc cta component CodeGym
dugc tao nhu sau:

src/

-- app/

-- -- codegym/

-- -- -- codegym.
-- -- -- codegym.
-- -- -- codegym.
-- -- -- codegym.

component.css
component.html
component.spec.ts
component.ts

File codegym.component.spec.ts la ndi chua
ma unit test cia component CodeGym. Chung ta
sé b6 sung ma test case vao day sau khi bé sung
ma cho template va component.
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Budc 2: Sia ndi dung file componentcodegym.
component.ts

import { Component } from ‘@angular/core’;
@Component ({
selector: €‘app-codegym’,
templateUrl: €./codegym.component.html’,
styleUrls: [€./codegym.component.css’]

})

export class CodegymComponent {
myOrg = ‘CodeGym’;
changeMyText () {
this.myOrg = ‘CodeGym MonCity’;
}
}

Stfa ndi dung file template codegym.compo-
nent.html:

<p>{{myOrg}}</p>
<button (click)="”changeMyText()*”>Change
Text</button>

& component nay, khi ngudi dung click vao
button Change Text thi gia tri cia myOrg thay déi,
va chudi trong thétrén template s& dugc cap nhat.

Budc 3: BG sung test case

Ching ta muén kiém tra chudi dudc cap nhat
sau khi click button cé nhu mong muén. Test case
dugc bé sung vao file codegym.component.spec.
ts nhu sau:

it(‘should change text after clicking on
“Change Text®™ button’, () => {
// Arrange (1)
const buttonElement =
debugElement.query(By.css(‘button’));
const pElement = debugElement.query(By.

css(p’));

const expected = ‘CodeGym MonCity’;

// Act (2)
buttonElement.triggerEventHandler(‘click”’,
null);

fixture.detectChanges();

// Assert (3)

const actual = pElement.nativeElement.
innerText;
expect(actual).toEqual(expected);

})s

Gidi thich ma3 test case trén:

1. Arrange (1) la khu vuc chta ma chuan bi
cho dy an. Bao goém: anh xa dén hai thé va
trén template thong qua ham query thudc
DebugElement, két hgp By.css.

32 | Tap chi ap trinh Vol.5

2. Act (2) la nci chlra ma thuc hién thao tac click
vao button. Vd&i phuaong thic triggerEven-
tHandler, chiing ta c6 thé kich hoat mét sy
kién trén template. Trong test case, Angular
khéng tu dong phat hién cac thay déi. Vi vay
can goi ham detectChanges tu fixture dé yéu
cau Angular chg dén khi template dugc cap
nhat.

3. Assert(3) lam hai nhiém vu sau:

 Truy cap noi dung cap nhat trén template nho
st dung thudc tinh .nativeElement.innerText,
gia gia tri vao bién actual.

 So sanh vdi gia tri mong dgi (bién expected)
thong qua ham expect.

Unit test cho service

Gia su, Ung dung clia chiing ta can service phuc
vy XU ly van ban.

Buéc 1: Tao mdi service

ng g s text-transform

Cau tric thu muc cla service text-transform
dugc tao nhu sau:

src/

-- app/
-- -- text-transform.service.spec.ts

-- -- text-transform.service.ts

File text-transform.service.spec.ts la ndich’a
ma unit test cla service TextTransform.

Bugc 2: B6 sung ma vao text-transform.service.ts

removeSpaces(text: string) {
return text.replace(/\s/g,

)

}

Phuang thuic removeSpaces nay cd nhiém vu
x04 tat ca khoang trang trong chudi dau vao.



Budc 3: B6 sung ma test case vao text-transform.
service.spec.ts

it(‘should remove all space characters’, ()
=> {

// Arrange

const service: TextTransformService = Test-
Bed.get(TextTransformService); // (1)

const text = “Code Gym Moncity’;

const expected = ‘CodeGymMoncity’;

// Act

const actual = service.removeSpaces(text);
/1 (2)

// Assert
expect(actual).toEqual(expected); // (3)
1)

& doan ma trén, ching ta st dung TestBed.
get dé ay déi tugng service dugc tao ra tU testing
module. (1)

Sau khi thyc thi phuang thiic removeSpaces (2),
chiing ta kiém tra két qua tra vé vdi gia tri mong
dgi qua dong Iénh expect(actual).toEqual(expect-
ed); (3)

Unit test cho component c6 service phu
thuoc

Vi hai vi du unit test cho component va service
3 trén, chdng ta da cé component va service. Néu
component muén s dung service TextTransform
dé dé chuyén xoa khoang trang trudc khi hién thi
thi ching ta phai tiém (inject) service vao compo-
nent qua constructor nhu sau:

export class CodegymComponent {

constructor(private textTransform: Text-
TransformService) {}

}...

& phia test case, ching ta bé sung metadata
providers cho phuaong thuc createTestingModule.
Pay la nai khai bao cac phu thudéc cho module
testing.

beforeEach(async(() => {

TestBed. configureTestingModule({
declarations: [ CodegymComponent ],
providers: [TextTransformService]

})

.compileComponents();

)

Unit test cho service si dung HttpClient

Vi tinh huéng can test cac service cé st dung
giao thic HTTP dé giao ti€p vd&i APl Backend,
Angular cung cap HttpTestingClientModule va
cbng cu gia lap HTTP bang HttpTestingController.

Vi dy, chidng ta xay dung tinh nang hién thi cac
thong tin Github cua account codegym-vn. Nhu
vay sé can service goi API cua Github dé ldy cac
thong tin nay.

Budc 1: Tao mdi service

ng g s github-api

C&u truc thu muc cla service text-transform
dugc tao nhu sau:

src/

-- app/
-- -- github-api.service.spec.ts

-- -- github-api.service.ts

File github-api.service.spec.ts la ngi chira ma
unit test cla service GithubApi.

Bugc 2: B6 sung ma vao app.module.ts va github-
api.service.ts

Vi chling ta can tao cac request HTTPR, nén Ung
dung Angular dudc import module HttpClientMo-
dule:

import {HttpClientModule} from ‘@angular/
common/http’;
@NgModule({

imports: [

HttpClientModule
1,

}
export class AppModule { }
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Tiép tuc b sung méa vao file github-api.service.
ts:

import { Injectable } from ‘@angular/core’;
import { HttpClient } from ‘@angular/common/
http’;
@Injectable({
providedIn:
})
export class GithubApiService {
apiUrl = ‘https://api.github.com/users/co-
degym-vn’;
constructor(private httpClient: HttpCli-
ent) { }
fetchUser() {
return this.httpClient.get(this.apiurl);

}
}

‘root’

Phuaong thic fetchUser ¢ nhiém vu 1dy théng
tin cia codegym-vn tu API cua Github qua dudng
link https://api.github.com/users/codegym-vn.

Budc 3: B6 sung ma test case vao github-api.ser-
vice.spec.ts

import { TestBed } from ‘@angular/core/
testing’;
import { GithubApiService }
from ¢./github-api.service’;
import { HttpClientTestingModule,
HttpTestingController }
from ‘@angular/common/http/testing’;
fdescribe( ‘GithubApiService’, () => {
let httpMock: HttpTestingController; //
(1)
beforekach(() => {
TestBed.configureTestingModule({
imports: [HttpClientTestingModule]
3
httpMock = TestBed.get(HttpTestingCon-
troller);
})s
it(“should fetch user from Github API’,
0 =
const service: GithubApiService =
Bed.get(GithubApiService);
/7 (2)
service.fetchUser().subscribe( res => {
expect(res[ ‘login’]).toEqual( ‘code-
gym-vn’); // (3)
3
const req = httpMock.expectOne(service.
apiurl); // (4)
expect(req.request.method).toBe( ‘GET’);
httpMock.verify(); // (5)

})s
})s

Test-
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O doan ma trén, ching ta stf dung HttpTest-
ingController dé xac minh cac HTTP request. (1)

Sau khi thuc thi phuong thic fetchUser() (2),
ching ta kiém tra két qua API tra vé vdi gia tri mong
dgi qua ma lénh expect(res['login’]).toEqual(‘code-
gym-vn’); (3)

Dong thai, ching ta co thé kiém ching ser-
vice da tao mot HTTP request v&i method ‘GET' tdi
dudng link dugc luu trong thudc tinh apiUrl . (4)

Cudi cung, httpMock.verify() (5) gilp xac minh
rang khéng con request nao dugc tao ra sau khi
thuc thi cac doan ma ma chua kiém ching.

M6 phong service khi test component

Khi component phu thudc vao mét service, va
service nay lai phu thudc vao mét thanh phan bén
ngoai nhu APl hoac dich vu bén thi ba,... ching
ta c6 thé gia lap cac service nay bang cach tao déi
tugng mo phong.

Tiép tuc tU vi du & muc Unit test cho service
st dung HttpClient trén, ching ta tao component
hién thi cac thong tin 1dy tir GitHub API qua Githu-
bApiService.

Budc 1: Tao m&i mét component c6 tén la Repo tu
Angular/CLI v&i lénh sau:

ng g c repo

Cau truc thu muc cia component Repo dugc
tao nhu sau:

src/

-- app/

-- -- repo/
repo.

component.css
repo.component.html
repo.component.spec.ts
repo.component.ts

File repo.component.spec.ts la noi chita ma
unit test cia component Repo. Ching ta sé bé
sung ma test case vao day sau khi b6 sung ma cho
template va component.



Budc 2: Sia nbi dung component repo.compo-
nent.ts

export class RepoComponent {
user: any;
constructor(private
GithubApiService) { }
fetchGithubUser() {
this.githubApiService.fetchUser().sub-
scribe( res => {
this.user =
1
}

}

Stfa ndi dung file template repo.component.
html:

githubApiService:

res;

<p *ngIf="user”>{{ user.login }}</p>
<button (click)="fetchGithubUser()”>Fetch
Github User</button>

G component nay, khi ngusi dung click vao
button Fetch Github User thi gia tri user thay déi,
va chudi trong thé

Trén template sé dugc cap nhat lai.

Budc 3: BG sung test case

PE kiém tra template dugc cap nhat nhu mong
dgi sau khi click button, file repo.component.spec.
ts sé dugc bé sung nhu sau:

fdescribe( ‘RepoComponent’, () => {
let component: RepoComponent;
let fixture: ComponentFixture<RepoCompo-
nent>;
/7 (1)
const mockGithubApiService = {
fetchUser: () => of({ login:
gym-vn’ }) // (2)
s
beforeEach(async(() => {
TestBed. configureTestingModule ({
declarations: [ RepoComponent ],
/7 (3)
providers: [{
provide: GithubApiService,
useValue: mockGithubApiService

‘code-

IaP
imports: [HttpClientTestingModule]
1))
.compileComponents();
)

it(‘should display GitHub repository name
after click button’, () => {

// Arrange

const debugElement = fixture.debugEle-
ment;

const expected = ‘codegym-vn’;

// Act

const buttonElement = debugElement.que-
ry(By.css(‘button’));

buttonElement.triggerEventHan-
dler(‘click’, null);

fixture.detectChanges();

// Assert

const pElement =
css(p’));

const actual = pElement.nativeElement.
innerText;

expect(actual).toEqual(expected);

})s

1)

Giai thich m3 test case trén:

debugElement.query(By.

1. Khai tao moét déi tugng moé phong cho
GithubApiService co tén la mockGithubApi-
Service.

2.Component chi phu thudéc vao ham
fetchUser cla service that, nén ching ta khai
bdo ham fetchUser trd vé gia tri la mét doi
tugng c6 dinh. Ham of (thudc goéi 'rxjs’) sé tra
vé mot Observable (giéng két qua dugc tra
vé tu HttpClient).

3. providers (3) la khu vuc khai bao cac service
phu thuéc. Ching ta sit dung useValue dé
tiém vao déi tugng moé phong dugc khdi tao
G dong (1).

Chang dudng tiép theo

Hy vong nhiing tinh huéng viét test & trén sé
phu hop véi qua trinh trién khai du an Angular
trén thuc té cla ban.

Tiép theo, tac gid ggi y moét s6 tai nguyén vé
testing trong Angular/JavaScript dugi day:

» Muc Testing trén trang tai liéu chinh thic cda

Angular - https://angulario/guide/testing

e Trang chu Jasmine - https://jasmine.github.
1o/

e Cac bai hudng dan Unit Testing cho Angu-
lar trén CodeCraft.tv - https://codecraft.tv/
courses/angular/unit-testing/overview/

e Khoa hoc c¢ tra phi trén PluralSight - https://
www.pluralsight.com/courses/unit-test-
ing-angular
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NHOUNG DIEU NEN LUU Y

KHI THU'C

HANH

KIEM THU TU PONG

Nguyén Binh Son

Tam quan trong cua hoat déng Kiém tha Ty
déng trong phat trién phan mém nam & kha nang
cung cap nhanh chéng céc phan hoéi cho nhdm
phét trién khi xay dung tinh nang mdi.

No cling loai bo ganh ndng cua thao tac kiém
thir hoi quy, gitp QA co thé tap trung vao cac hoat
déng kiém thir khac.

Bai viét nay cung cép cac luu y cling nhu nhing
cam bay can tranh khi trién khai kiém thir ty déng
nham giip mang lai gid tri cao nhat cho nhém
phat trién.

Tha c¢éng va Tu déng; Kiém tha va Ra
soat

Tranh dat bai todn so sanh gitra kiém thir tu
déng va thi cdng. Ca hai hoat dong déu can thiét
va chung phuc vu cho nhirng muc dich khac nhau.
Kiém thir ty dong la mét tap hgp cac huéng dan
dugc viét bdi con ngudi dé thuc hién moét phép
ki€ém thir cu thé. Méi khi mét kiém thir tu dong
dugc khdi dong, né lam theo mot cach chinh xac
nhitng gi dugc md ta va chi kiém tra chinh xac
nhiing gi dugc yéu cau.

Kiém thir thu cong thi khac, khi thuc hién, ngudi
tester c6 thé lién két nhiéu dau hiéu, hay thay déi
cac budc kiém thir theo nhiéu cach khac nhau, dé
phat hién ra cac van dé ngoai kich ban. bBiéu nay
thé hién dac biét ré trong cac kiém thir tham do.
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Tu ddéng héa nhirng Kiém thi H6i quy

Ly do chinh cho viéc tu déng hda mét bai kiém
thir la dé€ thuc hién nhitng ki€m thit mang tinh lap
lai. Néu bai ki€ém thir chi dugc yéu cau dé thuc thi
mot vai lan duy nhat thi né lyc can bd ra dé tu
déng héa cé thé I16n hon nhiéu so vdi Igi ich mang
lai.

Kiém thir hoi quy la nhitng bai kiém thir dugc
yéu cau phai lap lai moi khi phat hanh phién ban
mdi cla san pham. Day la nhiing bai kiém thir can
thiét, nhung tén thdi gian, va nham chan. bay la
nhitng bai ki€ém thr nén dugc ty déng hoa.

Thiét ké bai kiém thur truéc khi tu déng
hoa ching

Viét trudc cac test case vai mot chién luge rd
rang va cu thé trudc khi tién hanh ty déng hoa
ki€m thir. Nhu thé thiét ké kiém thir sé tét hon va
gitp dé nhan dién cac 16i. Viéc "ty dong héa” chi
don thuan 13 trién khai thiét k& clia kiém thir .

Sé rat nguy hiém néu nhay ngay vao tu dong
hda bdi ban sé chi chu y tdi viéc lam cho cac ma
chi dan hoat déng ma quén mét toan canh. Ban
cling s& thudng chi chu y t&i cac phép kiém thir
"duong” va “troi chay” va c6 y bd qua cac phép
ki€m thir can thiét khac.

Va, dung gidm pham vi cta kiém thd chi dé
kiém thir xanh hét.



Loai bo su thiéu nhat quan khéi cac
kiém thir tu déng

M6t trong nhiing diém c6t yéu cta kiém thur
ty dong la cung cap két qua nhat quan ma tu dé
ching ta co6 thé khang dinh dugc cé diéu gi do
khéng ddng khi xuat hién kiém thir that bai.

Néu mét kiém thd tu dong mdi vira xanh va
roi dé ngay trong lan chay ti€ép theo, ma khong
c6 bat ky thay déi nao trén phan mém, ching ta
khéng thé khang dinh dugc két qua that bai dé
la do ban than phan mém hay la ti nhiing yéu té
khac nhu mdi trudng thuc thi, hay chinh ban than
ma kiém thtr.

Khi kiém th{r that bai, ching ta ludn phai phan
tich nguyén nhan, va néu cé nhiéu két qua that bai
thi€u nhat quan nhu vay thi chi phi phai bo ra dé
phan tich sé rat 1én.

Vay nén hay loai bo nhitng kiém thir khéng én
dinh khoi bo kiém thir ty déng; dé co dugce bo két
qua nhat quan nhat ma ban cé thé s dung.

Xem xét lai nhirng kiém thur tinh hgp 1é
tu dong

Han ché st dung kiém thir ty dong dé kiém thir
tinh hap Ié (validation), néu khong ban sé thudng
xuyén phai cap nhat mét lugng 16n cac kiém thi
ty dong. Néu can thiét, chi dat kiém thir ty dong
cho nhitng trudng hgp quan trong nhat.

Viéc ki€ém thir tinh hgp 1é ty ddng mét cach blra
bai c6 thé la mét triéu ching cla viéc trién khai
ki€m thir tu dong ma khong danh dd né luc cho
viéc lén ké hoach cling nhu thiét ké.

Hay luon nhd mot ngudi khac xem xét can
trong nhitng kiém th tinh hgp 1é. Ludon dam bao
cac ki€ém thir nay dugc cap nhat sat vdi luat hap é.

Pung kiém thir tv déng nhirng chirc
nang chua én dinh

Khi mét tinh ndng mdéi dugc phat trién, nd
thudng khéng 6n dinh. Cé thé chiic nang dé sai,
thi€u hop ly, va co thé sé khong dugc phat trién
trong tuong lai. Cling c6 thé tinh nang dé sé& sém
dugc thay déi va cap nhat nhiéu lan.

Trong c& hai trudng hap, nhiing nd luc bd ra
cho kiém thir ty dong sé déu bi lang phi.

Do dé, tét nhat la nén ty dong hoa viéc kiém
thi mét tinh nang khi tinh nang dé da di vao 6n
dinh va it c6 kha nang thay déi trong mét sém
mot chiéu.

Pirng tréng dgi Kiém tha Tu déng la
phép thuat toan nang

DPéng luc chinh dé ty déng héa kiém thu la dé
giai phong thai gian QA danh cho kiém thir thaw
do, va tao chd dya dé nhom phat trién cé thé tin
rang phan mém van hoat déng tét sau khi cap
nhat tinh nang mdi.

Pung trong doi kiém thir ty dong tim dugc
nhiéu 16i. Trong thuc té, s8 lugng 16i dugc tim thay
bai ki€ém thir ty déng ludn it hon nhiéu so vai tur
ki€m thir thd cong va tham do.

Piung dat kiém thu tu dong lam cho
dua duy nhat

Khi cap nhat tinh ndng mdi, cac kiém thir hoi
quy tu déng van xanh, do la ché duya dé nhom
phéat trién co6 dugc sy tu tin. Su phu thudc vao
ki€ém thr va theo do, nhu cau cé mét bo kiém thir
hoi quy tét ngay cang tang lén.

Tuy nhién, luu y rang khéng phai tat ca cac
kiém thir déu dugc tu déng hda, hay cé thé tu
déng héa, do dé hay luén két hop ca kiém thir tu
doéng 1an kiém thir tham do.

Do6i khi mot vai su thay déi tinh nang dang 1€ kh-
i€n kiém thir that bai; nhung bo kiém thir tu dong
rat dé 1am vao khéng phat hién ra, néu nhém phu
thudc hoan toan vao kiém thir tu déng thi 16i nay
sé rat dé bi bo qua.

Pat muc tiéu nhan phan héi nhanh

Nhan phan héi nhanh la mét trong sé nhiing
muc tiéu cta kiém th ty déng bdi nhom phat
trién ludn can biét dugc liéu nhitng gi ho dang
phéat trién c6 dang hoat déng tét va khéng lam
hong nhitng chiic nang hién tai hay khong.

D€ c6 dugc vong phan héi nhanh, cac bai kiém
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th{r can dugc ty dong hda & cap dé component
hay APl ma khong can phu thuéc vao giao dién
ngudi dung.

Céac kiém th dya trén giao dién ngudi dung
chay chdm hon va dé 16i hon khi giao dién ngudi
dung thay déi. Noi cach khac nghia la chic nang
khéng déi nhung kiém thir that bai do giao dién
ngudi dung thay déi. Diéu do voé tinh khién kiém
th mat di tinh tin cay.

Hiéu ré ngir canh

Cac kiém thir co thé dugc ty dong hoa & nhiéu
tang, Ban vi, API, Service, GUI. Moi tang c6 nhing
muc dich kiém thir khac nhau.

Kiém thir don vi ddm bao ma hoat dong tét &
tam muc I8p class, rang ma co thé bién dich dugc,
va logic dung nhu mong muén. Kiém thir & tang
nay mang tinh kiém tra (verification) han la phé
chuén (validation).

Kiém thr API hay Kiém thd Tich hgp dam bao
mét tdp hap cac chiic nang va cac class co thé lam
viéc t6t cung nhau va di liéu c6 thé dugc chuyén
giao tU mét class dén mot class khac.

Kiém thir trén GUI mat khac kiém tra ludng va
hanh trinh clia ngudi dung. Néi chung chidng ta
khong kiém thd tinh nang ti Ul Tinh nang nén
dugc kiém thir & cac tang thap han.

Muc dich chinh cla cac kiém tha trén Ul la dé
dam bao toan b hé théng hoat dong theo mot
s kich ban st dung phé bién. Kiém thir & tang
nay mang nhiéu tinh phé chuan hon la kiém tra.

Tai tang Ul, chdng ta ty déng hoda cac kich ban
su dung, thay vi cac tinh nang (user stories).

Pirng tu déng héa moi kiém thir

100% Test Coverage la khéng thé vi 18 cé tdi
hang triéu su két hgp khac nhau. Chidng ta luén
chi thuc hién mot tap con clia cac kiém thir co kha

nang thuc hién. Va kiém thir tu déng cling thé.

Tao ra mot kiém thir tu ddng can thai gian va
codng suic, va nham dén muc tiéu “Tu ddng hoda

38 | Tap chi ap trinh Vol.5

Moi Kiém thi" sé& can rat nhiéu thdi gian va cong
sic, thir ma thudng ching ta khong co san.

Thay vao do, st dung mot cach tiép can dua
trén muc rdi ro dé xac dinh xem kiém thd nao can
dugc ty dong hda. BE nhan dugc nhiéu gia tri nhat
tl kiém thir ty dong, chi nén tu déng hda nhiing
nghiép vu va kich ban quan trong nhat.

Qué nhiéu kiém thi tu déng cling sé khién chi
phiva d6 kho cua viéc bao tri tang lén.

Mot luu y khac nifa la khong phai tat ca cac
ki€m thir déu cé thé tu dong hda dugc. Co mot s6
ki€m thir vé ban chat rat phuec tap, yéu cau nhiéu
& hé théng ha tang, va co thé khéng co tinh nhat
quan. Nhimng trudng hgp doé t6t nhat la dé danh
cho kiém thir thi cong.

Ap dung cac ky thuat kiém thi vao
Kiém tha Ty déng

Nhiing ky thuat kiém thit ma ban hoc dugc
tUr ISTQB khong chi danh riéng cho kiém thir thu
cbng. Chung cling dugc ap dung dé kiém thir tu
dong. Nhing ky thuat nhu Phan tich Gia tri Bién,
Phan ving Tuong duong, Kiém thir Chuyén déi
Trang thai, Kiém thir cap doi... rat cé gia tri trong
ki€ém thir tu dong.

Pung tu dong hoéa loan

DE t6i da hoa gia tri cta kiém thi tu déng can
c6 mét quy trinh QA tét. Néu quy trinh QA dang
hon loan, viéc thém kiém thir tu dong vao chi lam
cho tinh hinh té haon.

C6 gang tra |1ai ré rang nhitng cau hoi nhu Tu
ddng hoa céi gi? Bao gid thi ty ddng hda? Khi nao
thi thuc thi cac kiém thir ty déng? Ai sé tu déong
hda cac kiém th? Cong cu nao nén dung?

Tong két

Bai viét nay dudgc dich tU https://devga.io/
test-automation-tips-best-practices/. Théng tin
dugc ldy tir nhitng kinh nghiém trién khai kiém
thtr tu dong trong thuc té cla tac gia, va hi vong
sé o ich vai ban.




TIN CONG NGHE

€ WWDC20

June 22 at 10:00 a.m. PDT.

MOI THU APPLE CONG BO TAl

WWDC

Oh ngay 23/6, WWDC 2020 cua Apple chinh
thic khai man dudi hinh thic truc tuyén. Tai day,
cong ty gidi thiéu iOS 14 - ban cap nhat 16n sap tdi
danh cho iPhone, nang cép trén Apple Watch hay
cong bé ké hoach chuyén tu chip Intel sang chip
ty san xuat trén Mac.

Dudi day la moi tht Apple da céng bé tai
WWDC 2020:

iOS 14

Apple bat dau su kién bang man ra mat iOS 14
v&i nhiéu tinh ndng mai. Mot trong cac thay doi
dang chu y nhat la man hinh chti méi cho iPhone,
nay co thém khong gian mdi mang tén App Li-
brary. Chdng la cac thu muc ma iPhone tao ra ty
déng dé nhém nhitng tng dung cling danh muc,
bao gobm Ung dung vla tai hay ggi y.

2020

Apple cling thay déi giao dién cta cac thanh
tién ich (widget) trong iOS 14. Widget mdi c6 kich
thudc khac nhau va cung cap nhiéu di liéu hon.
Ngudi dung cling ¢ thé kéo ching xuéng man
hinh chinh dé ma ra dé hon. DPay la dét pha 16n
nhat v&i widget trong nhiéu nam.

Ngoai ra, Apple gidi thiéu App Clips, giup ngudi
dung su dung phién ban nhe hon cta Ung dung
khi chi cdn mét tinh nang nao dé han la md toan
Ung dung.

Siri cling dugc cap nhat trong iOS 14 vd&i giao
dién mdi va tinh ndng dich nang cao. Ung dung
Messages co thém tinh nang “ghim” cudc tro
chuyén hay nhac téi ngusi nao dé khi chat nhom.
Vi i0S 14, ngudi dung cé thé dung iPhone dé mé&
cUa xe hai.
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“Chia tay” Intel

Apple xac nhan tin doén trudc dé vé viéc dang
phat trién chip riéng danh cho may Mac, mang
tén Apple Silicon, va dan chuyén tu Intel. Chip cua
Apple sé hoat dong trong cung moi trudng vdi
iPhone, iPad, gilp lap trinh vién viét iing dung cho
tat ca cac san pham cua hang dé hon nhiéu.

Nhing may tinh Mac dau tién dung chip mdi
cla Apple sé dugc tung ra cudi nam 2020 nhung
codng ty van ban Mac dung chip Intel. Day dugc
xem la budc di tdo bao vdi Apple va cho phép
cong ty kiém soat phan mém, hiéu sudt laptop,
desktop tuong lai nhiéu hon.

WatchOS 7

Ban cap nhat watchOS 7, cudi cung cling mang
t&i tinh nang theo dbi gidc ngu. Apple Watch sé
dung cac cam bién chuyén déng, cam bién do
nhip tim va microphone dé thu thap di liéu giac
ngu, nhac ngudi dung sac chidng vao budi sang.
Man hinh déng ho sé tat vao budi téi dé bao ton
nang lugng khi ngudi dung dang ngu.

Pay la cap nhat dang gia giup Apple Watch
tang t6c dudi theo cac déi thu nhu Fitbit, Garmin.
Ngoai ra, dong ho clta Apple c¢d thém céc tinh
nang nhu chia sé mat dong hé vdéi ngudi khac,
phat hién ngudi dung da rira tay du lau hay chua.
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Trends

iPadOS 14

Apple cling trinh lang mét s6 tinh nang mdi
trén iPad va AirPods. Tinh nang quan trong nhat
c6 mat trén iPad la Scribble, cho phép viét trong
bat ky 6 nao bang Apple Pencil va ty déng chuyén
sang van ban. Cac Ung dung iPad cling c6 sidebar
md&i dé diéu hudng dé hon. Thanh tién ich mdi
trong iOS 14 cling xuat hién trong iPadOS 14.

V@i AirPods, Apple thém tinh nang tu déng
chuyén gitra cac thiét bi khac nhau, tao ra trai ng-
hiém xuyén sudt khi dung iPhone, iPad.

macOS Big Sur

Ban cap nhat hé diéu hanh mdi nhat cho may
tinh Mac dugc Apple dat tén la macOS Big Sur,
mang dén thiét ké mdi, Safari nang cap va cac tinh
nang bién Mac trd nén gan gi hon véi iPhone va
iPad.

Mot s6 tinh nang mdi bao gom thiét ké mdi vai
cac biéu tugng Ung dung dudc thiét ké lai, trung
tam diéu khién tuong tu iPhone, cap nhat cho cac
ing dung nhu Messages, Apple Maps dé co tinh
nang nhu iPhone, trinh duyét Safari mdi.

Nhin lai WWDC 2020, cé thé thdy Apple dang
muén thong nhat trdi nghiém si dung iPhone,
iPad va Mac trong khi mang dén kha nang tuy
bién va linh hoat cao han. Diéu dé cé thé thay ré
nhat trong hé diéu hanh macOS Big Sur.

Nguon: https.//ictnews.viethamnet.vn/
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HANH TRINH TU 1% ,
THANH CONG PEN COT MOC

LicH sU cuA SPACEX

CC)t moc mdi cho nganh hang khong vi
tru vura dugc xac lap: lan dau tién mot
cdng ty tu nhan phat trién thanh céng
phuong tién t6i tan dua con ngudi vao va tru.

Bung 15h22 ngay 30-5 (giG M¥), tdc rang sang
31-5 theo gid Viét Nam, tén Iira day Falcon 9 cla
Cong ty SpaceX da rai bé phéng tu Trung tam vi
tru Kennedy & bang Florida.

Van téc cla tén Iira day ting nhanh chéng chi
sau 2 phut. Tang mot cla tén Ira tach ra & do cao
han 87km va quay trd vé mat dat khoang 7 phut
sau do, trong lic déng ca & tang 2 khdi dong va
ti€p tuc dua tau Crew Dragon tién vao quy dao.

Sau hanh trinh bay tu do dai gan 19 tiéng, t6i
31-5 (gid Viét Nam), tau Crew Dragon chd theo
phi hanh gia NASA Doug Hurley va Bob Behnken
da két néi thanh céng véi Tram khong gian quéc
té (ISS).

Khi thanh lap SpaceX nam 2002, ti phd Elon
Musk tiing cho rang nhitng gi cong ty 6ng thuc
hién la mot st mang khong tudng. Musk udc tinh,
kha nang thanh céng cta cong ty chi tir 0,1-1%.

Tuy nhién dén nay, SpaceX khong chi tao nén
mot budc ngoat mdéi cho Elon Musk ma con ca
nganh hang khong va tru My va trén thé gidi.

Chuyén bay ddnh ddu SpaceX trd thanh doanh nghiép tu nhdn dau tién chd phi hanh gia vao va tru.
Trong dnh: 2 thanh vién mdi tar Crew Dragon vira ddt chan [én 1SS - Anh: NASA
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Doug Hurley va Bob Behnken la 2 ngudi nhdn nhiém vu lan nay. Ca hai cling ting c6 kinh nghiém di trén cac tau con thoi. Tai
ISS, ho sé két hgp véi déng nghiép Chris Cassidy va 2 phi hanh gia nguoi Nga & ddy thuc hién cdc nhiém vu khoa hoc - Anh:
NASA

Tau Crew Dragon 4 chd, hinh dang giéng vdi cdc tau Apollo trudc ddy nhung dugc trang bi cdc céng nghé hién dai. “Ching
téi da nga maét it vao dém qua. Chiing téi ngac nhién khi c6 thé ngu rdt ngon trén chiéc tau mdi nay", Behnken cho biét. Trudc
dé, tén lua Falcon 9 dua tau Crew Dragon [én quy dao tu bé phdng 39A & Trung tam Vi tru Kennedy ctia NASA, Florida (My)
vao ngay 30-5 (gicd’ My) - Anh: NASA
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SpaceX tung vugt qua nhiéu trd ngai trudc khi tgo dugc budc ngodt nhu hién nay. Trudc dé hoi thang 4-2019, khoang tau
Crew Dragon tung bi hdy trong thar nghiém trén mqt ddt & Cape Canaveral. Nam 2016, mét tén lua Falcon 9 cling phdt né
sau khi bay 139 gidy. Trong anh la dot phat né vao ndm 2016 - Anh: NASA

Ban dédu, ngay phdng tau du kién t6 chuc vao 28-5. Bén phuit chét, SpaceX hdy phdng do thoi tiét xdu. Ngay cd ngay 30-5,
Falcon 9 van chua chdc c6 thé cdt canh do troi nhiéu mdy va rui ro sét danh - Anh: NASA
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Thir thach véi Crew Dragon vdn con phia trudc. Sau khi cdc phi hanh gia xong nhiém vu trong 4 thdng téi, Crew Dragon tiép
tuc chd ho vé Trdi dat. Chuyén di nay khéng dé dang, du Crew Dragon duoc trang bi mét ldp [a chdn nhiét va 4 chiéc di nhdm
gidm téc dé cha tau vi tru khi roi xuéng Bai Tdy Duong. Bén luc dé mdi cé thé khang dinh nhiém vu nay cta Crew Dragon
hoan toan thanh céng hay khéng. Trong dnh: Doug Hurley va Bob Behnken dang diéu khién Crew Dragon - Anh: NASA

Téng théng Donald Trump, dé nhdt phu nhan Melania va Pho téng théng Mike Pence dé dén theo doi buéi phdng tau
Anh: NASA
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Ké tir chuong trinh tau con thoi 30 ndm két thdc nam 2011, My déu nhd vao cdc tau cta Nga néu muén [én ISS véi chi phi
khodng 86 triéu USD /?75[ nguci. Ndm 2014, NASA ky hgp dong gan 6,8 ti USD vdi hai tdp doan la Boeing va SpaceX ché tao
tau vi tru thay thé - Anh: NASA

Hién tai, SpaceX cé khodng 7.000 nhan vién va ngdn sdch hoat déng la 1,7 ti USD/ndm. Trong khi do, NASA cé khodng 17.500
nhan vién va ngdn sach hogt déng 20 ti USD/ndm. Du hoi "lép vé" vé nhan luc va tai chinh, SpaceX hién di tién phong so voi
NASA trong viéc phdt trién rdt nhiéu céng nghé phic tap va tdo bao - Anh: NASA

nguon: tuoitre.vn
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