Nhap mén Céng nghé phan mém

Tuan 12+13: Kiém thir phan mém
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NOi dun a slide nay duogc dich va hiéu chinh dya vao cac slide



‘f‘éaio NOI dung

1. Khai niém co ban

2. Céc giai doan cua kiém thir phan mém
Kiém thi trong khi phat trién phan mém
Phat trién theo hwéng kiém thir

Kiém thtr ban release

Kiém thlr ngwoi dung
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‘;;;.,o NGi dung

7. Khai niém co ban
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ia Kiém ther

Muc tiéu:

O chira réng mot chwong trinh thwe hién dung nhw mong dgi va

O tim ra dwoc 16i cia chwong trinh trwde khi dwa vao s dung.
Chay phan mém v&i dir liéu nhan tao.

Dwa vao két qua kiém thi: ta tim ra 16i, nhirng bat thwdng
hodc théng tin vé cac thudc tinh phi chirc ndng cua
chwong trinh.

Co thé chi ra sw c6 mat cua 16i, khdng chi ra dwoc
chwong trinh khéng c6 16i.

La mét phan cta quy trinh thAm dinh va kiém dinh phan
mém (verification and validation — V&V).




’a Muc tiéu ctia kiém thir

Validation

~ testing N\

Chi ra cho nguw¢ri phat trién va khach hang rang phan mém
théa man cac yéu cau dua ra.

Defect
\. testing
(

)

Chi ra cac tinh hudng trong dé cac hanh vi cia phan mém
khong dung, khong nhuv mong doi hoac khong twong thich
v&i dac ta.

J




,Mio M® hinh input-output cdia kiém thir

D{ liéu dau vao \
dé kiém thir 'e/

||

N

Hé thong

K&t qua Jaura v
cUa kiém thtr Oe/

dau vao gay ra
cac hanh vi bat
thwong

daurachird
cd mat cua
|Oi




id Kiém dinh va thdm dinh

Kiém dinh (verification):
"Are we building the product right”.
0 Phan mém phai twong thich véi dac ta.
Tham dinh(validation):
"Are we building the right product”.
O Phan mém phai théa mén dwoc nhirng gi
nguwoi dung that sw yéu cau.

u



's‘zaio Muc tiéu ctia V & V

Muc tiéu:

O dam bdo rang hé thdng théa man muc tiéu dat ra.
Phu thudc vao:

O Muc dich phan mém

0 Mong dgi cua nguwdi dung

O Moi trwong thwong mai

“E_—_-—_*_ﬁ



i -’fEdio

Thanh tra va kiém thcr

Thanh tra phan mém (Software inspection)

O Lién quan dén viéc phan tich cac biéu dién tinh
cua hé thong deé tim ra 16i (static verification).

Kiém th&r phan mém (Software testing)

0 Lién quan d:én viéc thwc hién va quan sat hanh vi
cua san pham (dynamic verification).

O Hé thong dwoc thwe thi véi div liéu }(iém thr va
quan sat hanh vi hoat ddng cua hé thong.




(aito Thanh tra va kiém thcr

Inspections

Software UML design Database
. Program
architecture models schemas

Requirements
specification

System &
prototype Testing

g




(eito Thanh tra phan mém

Co sw tham gia cua con nguoi

Kiém tra biéu dién ngudn vé&i muc dich tim ra nhirng
bat thwong va 16i.

Khéng yéu cau chay chwong trinh, cé thé dwoc ap
dung cho cac hoat dong trwdc khi cai dat.

Co6 thé ap dung cho bat cl biéu dién nao clia hé
théng (yéu cau, thiét k&, cAu hinh di¥ lidu, di lidu
kidm ther,... ).

Pa dwoc chirng minh la mét ky thuat hiéu qua trong
viéc tim ra 16i chwong trinh.




if“cdio U'u diém cla thanh tra phan mém

Trong sudt qua trinh kiém thd, mét 16i co thé bi che
giau b&i cac 16i khac. Vi thanh tra 1&a moét quy trinh
tinh, ta khéng can quan tdm dén twong tac gilra cac
16i.

Co6 thé sir dung phwong phap nay véi cac phién ban
chwa hoan thanh ma khdng ton thém chi phi.

Thanh tra ciing c6 thé xem xét cac thugc tinh vé chat
lwong cua mot chwong trinh: nhirvng diém khéng hiéu
qua, khéng hop ly trong thuat toan, ...




'{‘zaio Thanh tra va kiém thir

Ca hai ky thuat hé trg cho nhau va khéng trai
ngwoc nhau.

Nén st dung ca hai trong quy trinh V & V.
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Cito Mot mé hinh cua quy trinh
kiem th&r phan mém

Test Test Test Test

cases _l |_> data _l |_> results _l |_> reports

Design test Prepare test Run program Compare results
cases data with test data to test cases




‘s‘;aio Cac giai doan cla kiém thty

Kiém th® trong khi phat trién (Development
testing)

Kiém thir ban release (Release testing)
Kiém thlr ngwoi dung (User testing)

" 15



'f*ano NGi dung
1.
2. Céc giai doan cua kiém thir phan mém

Kiém thi trong khi phat trién phan mém

1.
2.
3.
4.
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’f‘zaio Kiém thir trong khi xay dwng

Puworc tién hanh b&i nhdm phat trién hé thong.
GOm céac hoat déng sau:

O Kiém thir don vi (unit testing)

O Kiém th&r component (component testing)

O Kiém th& hé thdng (system testing)

‘ 17



'a‘zaio N6i dung

1.
2. Céc giai doan cua kiém thir phan mém
1. Kiém th( trong khi phat trién phan mém
a.  Kiém tho don vi
2.
3.
4.
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'f‘éaio Kiém thtr don vi

La quy trinh kiém th tirng component riéng 18é.

La quy trinh kiém thdr tim 16i.

Cac don vi co thé la:

O Cac ham hay phwong thirc don 1& trong mét doi
twong.

O Cac Iop doi twong chra vai thudc tinh va phwong
thire.

0 Cac component voi cac giao dién dwoc dinh nghia
san dé truy cap vao cac tinh nang cda chung.
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isedio Kiém thir I&p dbi twong

Pé kiém thtr bao phi mdt Iép doi twong:

O Kiém thir tit ca cac thudc tinh lién quan.

O Thiét 1ap va kiém thlr gia tri cGa tat ca cac thudc tinh.
O Thuwce thi dbi twong vai tat ca cac trang thai co thé.
Tinh ké thira lam cho viéc thiét ké cac kiém thr
I&p doi twong tréd nén khé khan vi théng tin can
kiém thir khdng dwoc dinh vi.




* cdio

WeatherStation

identifier

reportWeather ()
reportStatus ()

powerSave (instruments)
remoteControl (commands)
reconfigure (commands)
restart (instruments)
shutdown (instruments)

shutdown()

Vi du: Kiém thir weather station

( Controlled )

Operation

restart()

A

remoteControl()

Shutdown '

reconfigure()
powerSave()

Configuring

Running

reportStatus()

A
configuration doneT
clock
Collecting

f transmission done test complete

Transmitting

collection
done

reportWeather()

weather summary

.. complete
Summarizing




£ cdio Kiém thdr Weather station

Kiém thdr thudc tinh identifier

Can dinh nghia cac test case cho cac phwong thic
reportWeather(), reportStatus(), ...

O Ly twdng: cac phwong thirc nay doc lap véi nhau = kiém thiy

déc lap nhau.

St dung md hinh trang thai, nhan dién chudi cac chuyén
dich trang thai dé kiém th(r va chudi cac tac ddng gay
nén cac chuyén dich trang thai dé.

Vi du:

OO0 Shutdown -> Running-> Shutdown
OO0 Configuring-> Running-> Testing -> Transmitting -> Running




‘d Kiém tht tw déng

Néu c6 thé, nén tw ddng hoa viéc kiém ther
don vi dé cac test dwoc chay va kiem tra ma
khéng can sw can thiép cua con ngudi.

S dung cac framework hé tro Igiém thr ty
déng (JUnit chang han) dé viét va chay
chuwong trinh test.

‘ 2



,{‘zaio Cac thanh phan cua kiém thd tw dong

Phan thiét |ap
Phan goi
Phan assertion

- 24



if‘cdso Tinh hiéu qua cua kiém thir don vi

Cac test case nén chi ra rang component ma ta dang
kiem th&r phai thwc hién dwgc nhirng gi n6é dwoc gia
dinh sé thwc hién.

Néu ¢ 16i trong component dang kiém thlr, thi nhirng
16i nay nén dwoc tim ra bdi test case.

=>» hai loai test case don vi:

1. Phan anh hoat ddng binh thwdng cua chwong trinh va chi ra
réng component thwc hién cac thao tac nhw mong doii.

2. Dwa vao kinh nghiém kiém th& dé chi ra nhirtng 16i théng
thworng. S dung cac dau vao bat thworng dé kiém tra rang
nhirng dau vao nay dwoc xt ly va khdng bi 16i chwong trinh.




if“cdso Chién thuat kiém thy

Kiém thir theo phan vung (Partition testing)

O Nhan dién cac nhom dau vao cé cung dac diém va
dwoc x&r ly cung cach.

0 Nén chon céc test tir moéi nhom nay.

Kiém th&r dwa vao chi dan (Guideline-based

testing)

O S& dung cac chi dan vé kiém th&r dé chon cac test
case.

O Cac chi dan nay phan anh kinh nghiém trwdc do vé
mot sO loai 16i ma ngwdi 1ap trinh thwdng mac phai
khi phat trién cac component.




if—aﬁo Kiém th& phan vung

D liéu dau vao va két qua dau ra thuwdng roi
vao cac I&p khac nhau ma trong d6 cac phan tw
cua mét I&6p cb dac diém chung.

O MOi I&p nay 1a mot phan ving twong dwong trong do
chwong trinh x& ly theo cung mot cach cho méi phan
tir cua 1op.

Cac test case nén dwoc chon tr moi phan

vung.




£ cdio Phan vung twvong dwong

Input equivalence partitions Output partitions

N

Possible inputs Correct outputs Possible outputs




‘wio Vi du vé phan vung twong dwong

Less than 4 Between 4 and 10 More than 10

Number of input values

9999 100000
l] 0000 50000 99999 l

Less than 10000 Between 10000 and 99999 More than 99999

Input values




if"cdio Vi du vé kiém th&r dwa vao chi dan

Khi kiém th&r cac chwong trinh c6 chra mang,

chudi, ... cac chi dan sau c6 thé giup tim ra 16i:

O S& dung mot gia tri dé test cac chubi.

O S dung chubi co kich thwdc khac nhau trong cac
test khac nhau.

O Chon céc test sao cho nhitng phan tir dau tién, &
chinh gilra va cudi cung cua chudi dwoc truy cap.

O Kiém th v&i chudi co kich thwdc bang 0.




if‘éaio Céc chi dan tong quat vé kiém they

Chon céc dau vao dé bat budc chwong trinh phat
sinh ra tat ca cac théng bao 16i.

Thiét ké cac dau vao ma no gay nén 16i tran buffer.
Lap lai cing mot dau vao hodc mét chudi cac dau
vao nhiéu lan.

Budc chwong trinh phai phat sinh ra cac dau ra
khong hop lé.

Budc chwong trinh phai sinh ra cac két qua tinh toan
qua I&n hoac qua nho.




o Bai tap nhédm — Phan vung tuvong
’ duwong
Bai tdp nhom, 1am trén giay
Yéu cau:
0 Nhan dién cac phan vung twong dwong

O Viét cac test case + test data twong ng v&i
cac phan vung da nhan dién.

Nop bai ltc 11:45

b



i “cdio

Consider a component, generate grading, with the following
specification:

The component is passed an exam mark (out of 75) and a
coursework (c/w) mark (out of 25), from which it generates a
grade for the course in the range 'A' to 'D'. The grade is

calculated from the overall mark which is calculated as the
sum of the exam and c¢/w marks, as follows:

greater than or equal to 70 - 'A’ greater than or equal to 50,
but less than 70 - 'B' greater than or equal to 30, but less
than 50 - 'C' less than 30 - 'D’

Where a mark is outside its expected range then a fault

message (‘FM') is generated. All inputs are passed as
integers.




'a‘zaio N6i dung

1.
2. Céc giai doan cua kiém thir phan mém
1. Kiém th( trong khi phat trién phan mém

a.
b, Kiém thtr component

0

‘ ”



if"caio Kiém th&r component

Cac component thworng dwoc tao ra béi vai doi
twong twong tac voi nhau.

Truy cap vao nhirtng doi twong nay thédng qua
giao dién component dwoc dinh nghia san.

Nén tap trung vao viéc chi ra rang giao dién
component théa man dac ta cua no.

O Gia dinh: kiém th don vi trén cac dbi twong don 1&
da hoan thanh.




‘{;;ﬁo Kiém thir giao dién

Test
cases

T T
" |



‘::*;aio Kiém thir giao dién

Muc tiéu:

O tim ra 16i géy ra b&i cac I6i giao dién hodc gia dinh sai
vé cac giao dién.

Cac loai giao dién

0 Giao dién co tham sb

0 Giao dién st dung bd nhé chia sé

0 Giao dién chira cac thu tuc

O Giao dién truyén théng diép

d' 3




‘a L i giao dién

S dung sai

0 Mot component goi mot component khac va gay ra
|6i trong viéc str dung giao dién. Vi du: tht tw cac
tham sO bi sai.

Hiéu sai vé giao dién

0 Mot component goi dwa ra gid dinh sai vé hanh vi
cua component duwoc goi.

Loi dinh thoi gian

0 Component goi va dwoc goi thwe hién & toc dd khac
nhau do do6 thong tin cl dwoc truy cap.




i"-’“’“ Cac chi dan vé kiém thir giao dién

Thiét ké cac test case sao cho cac tham so truyén dén
thu tuc dwoc goi & diém can cua khoang gia tri.

Ludn ludn kiém thir cac tham sb con tré véi gia tri null.
Thiét ké test sao cho n6 lam cho component sinh 16i.
St dung stress testing trong hé thong truyén théng
diép.

Trong hé thdng chia sé& bd nh@, thay ddi thlr tw cac
component dwgc kich hoat.




'a‘zaio N6i dung

1.
2. Céc giai doan cua kiém thir phan mém
1. Kiém th( trong khi phat trién phan mém

d.

b.
c. Kiém tht hé théng

0
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is-'cdio Ki&m ther hé théng

Tich hop cac component dé tao ra mot ph,ién
ban cua hé thong va sau do kiém thtr hé thdng
dwoc tich hop.

Tap trung vao viéc kiém th&r twong tac gitra cac
component.

Kiém tra rang cac component twong thich voi
nhau, twong tac dung va chuyén dung dir liéu,
dung thoi diém thédng qua giao dién cla chudng.




“adio Kiém thr hé thdng va kiém thlr component

Trong sudt qua trinh kiém thl®* hé thdng, cac

component st dung lai dwoc tich hop v&i cac

component dang phat trién. H& thdng hoan chinh

dwoc kiém thir.

Cac component dwoc phat trién bdi cac thanh vién

khac nhau dworc tich hop lai trong giai doan nay.

O Trong mét sé cong ty, kiém thlr hé thdng co thé dwoc
thwe hi’én I?(’)’i mot nhom doc lap khéng tham gia vao
viéc thiét ké va cai dat.




’f“&ﬁo Kiém thr dwa vao use-case

Kiém th& hé thdng tap trung vao twong tac
co thé st dung biéu do use case co so dé
kiem thtr hé thong.

Biéu dd tuan tw cling c6 thé dwoc sir dung.

‘ s



Biéu do tuan tw vé thu thap dor liéu

s ]
'3 P

'Cdio th . t_ ”\t
Weather
information system
% SatComms WeatherStation | | Commslink WeatherData
i request (report) _
acknowledge :
_____ reportWeather () @
< acknowledge | | get (summary) ='i| summarise () ﬂ
<_ ______
< U
send (report)
acknowledge
~reply (report) | — — — — — —L
knowled
. acknowledge




‘d Cac chinh sach kiém thoy

Viéc kiém thlr day du ca hé thdong l1a diéu khéng thé >

can phat trién cac chinh sach kiém thir dé dinh nghia do

bao phu khi kiém thr hé thong.

Vi du vé cac chinh sach kiém th:

O Tat ca cac ham clia hé thong dworc truy cap thong qua menu nén
dwoc kiém thir.

O Vi?c két hop cac ham dwoc truy cap qua cung menu phai dwoc
kiém thir.

O Tat ca cac ham phai duoc kiém tra voi ca hai trwong hop gia tri
dau vao dung va sai.




'a‘zafo N6i dung

1.

2. Céc giai doan cua kiém thir phan mém
1.
2. Phat trién theo hwéng kiém tho

3.
4.
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if"caio Phat trién theo hwéng kiém thir

Test-driven development (TDD)

La phwong phéap trong d6 viéc phat trien ma nguon va
kiem th&r dan xen nhau.

Cac test du’gc yiét trwde khi 1ap trinh va phai “pass”
cac test la yéu t6 quan trong.

Phat trien ma nguon theo kiéu tang dan, song song
v&i viéc kiem thtr cho tirng phan doé.

O Khong thé chuyén sang cai dat phan tiép theo cho dén khi ma
ngudn dang phat trién “pass” tat ca cac test ctia no.




‘eﬁ‘é&io Phat trién theo hwéng kiém thir

Identify new pass
functionality

. fail
Write test Run test

Implement
functionality and
refactor




O

'fzaio Loi ich ctia TC

Bao pht ma ngudn

Kiém thr hodi quy (Regression testing)
Pon gian hoa viéc stra I0i

La tai liéu hé thong

‘ 10



€ olio Kiém thr hoi quy

La viéc kiém ther hé thdng dé kiém tra rang sw thay doi
khdng pha v& viéc cai dat ma nguodn trwdc do.

Kiém tht hoi quy bang tay rat ton kém.

Kiém th hoi quy tw déng don gian va trwc tiép. Tat ca
cac test déu dwoc thuwc thi lai méi khi co6 sy thay doi
trong chwong trinh.

Cac test phai dwoc thwe thi thanh cdng trwdc khi chap
nhan mot thay doi.




'a‘zafo N6i dung

1.
2. Céc giai doan cua kiém thir phan mém
1.
2.
3. Kiém thir ban release
4.

N 51



‘f‘eaio Kiém thdr ban release

La quy trinh kiém th mét ban release cla hé thdng,
ban nay sé s dung bén ngoai dbéi ngli phat trien hé
thong.

Muc tiéu chinh:

O Thuyét phuc khach hang rang hé thdng du tét dé dwa vao st
dung.

O Phai chi ra dwoc rang hé théng hé tro cac tinh nang da dac ta,
dam bao hiéu nang va doé tin cay, va khong cé 16i khi str dung.

La quy trinh kiém th& hop den trong do cac test chi bat

nguon tlr dac ta hé thong.




if‘cdioKiém thir ban release va kiém thir hé théng

Kiém th(r ban release la mét hinh thirc cia

kiém thr hé thong.

Piém khac nhau quan trong:

L Mot nhom tach biet khong tham gia vao viéc phat
trién sé chiu trach nhiém vé kiém thtr ban release.

O Kiém thr hé t~héng boi nhom phat trién nén tap trung
vao viéc tim I6i trong hé thong (defect testing).

O Muc tiéu cta kiem thi ban release 1& dé ching t6
rang hé thdng dap rng yéu cau va du tot dé dwa ra
str dung bén ngoai (validation testing).




if‘”cdio Kiém th&r dwa vao yéu cau

GOm viéc kiém tra méi yéu cau va phat trién

test cho yéu cau do.

Vi du: cac yéu cau cla hé thong MHC-PMS:

O Gia s m6t bénh nhén,di rng Vo [ncf)t loai thudc nao
do, khi ké dp’n loai thudc do, hé ,th(“)ng sé phai dwa ra
canh bao dén nguwdi dung hé thong.

O N‘éu nguwdi ké don chon thuéc ma bd qua canh béo
vé di rng, ho sé phai dwa ra ly do tai sao lai bo qua
canh bao.




Ccdio Cac test dwa vao yéu cau

Thiét 1ap mdt hd so bénh nhan v&i théng tin khéng bi dw &ng
loai thudc ndo. Ké don thudc lién quan dén cac dj ng. Kiém tra
rang thédng diép canh bao khéng xuat hién.

Thiét 1ap mét hé so bénh nhan véi théng tin bi di t'ng véi mot
loai thudc. Ké don thudc co loai thudbc ma bénh nhan bi di tng,
va kiém tra rang canh bao dwoc dwa ra b&i hé thong.

Thiét 1ap mét hd so bénh nhan trong dé cé théng tin di trng voi
hai hodc nhiéu hon hai loai thuéc. K& don ca hai loai nay tach
biét nhau va kiém tra rang canh bao dung cho trng loai thudc
dwoc dwa ra.

Ké don hai loai thudc ma bénh nhan bi di irng. Kiém ra rang hai
canh bao dung dwoc dwa ra.

Ké don mét loai thudc ma canh bao xuat hién va bé qua canh
bao do.Kiém tra rang hé thong yéu cau ngwdi dung cung cap ly
) & qua canh bao.




‘«io MOt kich ban cho hé thong MHC-PMS

Kate is a nurse who specializes in mental health care. One of her responsibilities is to visit
patients at home to check that their treatment is effective and that they are not suffering from
medication side -effects.

On a day for home visits, Kate logs into the MHC-PMS and uses it to print her schedule of
home visits for that day, along with summary information about the patients to be visited.

She requests that the records for these patients be downloaded to her laptop. She is
prompted for her key phrase to encrypt the records on the laptop.

One of the patients that she visits is Jim, who is being treated with medication for
depression. Jim feels that the medication is helping him but believes that it has the side -
effect of keeping him awake at night. Kate looks up Jim’s record and is prompted for her key
phrase to decrypt the record. She checks the drug prescribed and queries its side effects.
Sleeplessness is a known side effect so she notes the problem in Jim'’s record and suggests
that he visits the clinic to have his medication changed. He agrees so Kate enters a prompt
to call him when she gets back to the clinic to make an appointment with a physician. She
ends the consultation and the system re-encrypts Jim’s record.

After, finishing her consultations, Kate returns to the clinic and uploads the records of
patients visited to the database. The system generates a call list for Kate of those patients
who she has to contact for follow-up information and make clinic appointments.




‘f‘eaio Kiém dinh chirc ndng dwa vao kich ban

Phan quyén bang cach dang nhap vao hé thong.

Tai va upload hd so bénh nhan tlr may tinh.

Lap lich tham bénh nhan tai nha.

Ma hoa va gidi ma hd so bé&nh nhan trén thiét bj di
dong.

Tim kiém va bd sung ho so.

Lién két t&i CSDL thudc c6 chira thdng tin vé hiéu ng
phu.

Hé thong hé tro viéc nhac nhé lich hen.




‘f‘eaio Performance testing

La mét phan cda kiém thr ban release.

Céc test nén phan anh tinh st dung ctia hé thong.

Lén ké hoach cho mot chubi cac test ma tai do tai
tdng on dinh cho dén khi hiéu nang cla hé thong tr&
nén khéng chap nhan dworc.

Stress testing la mét hinh thtre cua performance
testing & dé hé thdng co tinh bi qua tai dé kiém tra
hanh vi 16i cta no.




'a‘zafo N6i dung

1.
2. Céc giai doan cua kiém thir phan mém

1.
2.
3.
4. Kiém th&r ngwdi dung
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if“cdso Kiém th&r nguwdi dung(user testing)

La giai doan trong d6 ngwdi dung cung cap dau vao
va dwa ra 1&i khuyén cho viéc kiem thir hé thong.
Kiém th&r ngwoi dung 1a can thiét, tham chi khi mot hé
thong da rdé rang va kiém thd ban release da duwoc
tien hanh.

O Do mdi trwdng lam viéc cua ngudi s dung cé mdt anh
hwong quan trong 1én d6 tin cay, hiéu nang, tinh str dung va
kha nang chiju 16i cia mot hé thong. Nhirng diéu nay khdng
thé mé phéng trong méi trwérng kiém thir.




if‘cdso Cac loai kiém thtr ngudi dung

Alpha testing

O Ngwdi ding phan mém lam viéc véi nhém phat trién
dé kiém thlr phan mém tai noi phat trién phan mém.

Beta testing

0 MOt ban release cé san cho phép ngwdi dung s
dung chung Iéy, kinh nghiém va tim ra 16i v&i nguoi
phat trien hé thong.

Acceptance testing

O Khach hang kiém thr hé thdng dé quyét dinh xem hé
thdng nay co dwoc chap nhan dé trién khai dén moéi
trwrdng lam viéc cua khach hang hay khéng.

‘\‘ o



oo Quy trinh acceptance testing

Test
criteria

Plan
acceptance
testing

Test
results

Negotiate
test results

Testing
report

Accept or
reject
system

Define
acceptance
criteria

Derive
acceptance
tests

Run
acceptance
tests
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is“cdso Bai tap tai 16p:Viét test case

Bai tp nhom, dwa trén dd 4n mén hoc
LQm trén mé‘y, thgo template cua Bao cao
kiem thtr phan mém.

It nhat 10 test case.

Thoi gian nop: trwdc 20h qua emaill
ntmtuyen@fit.ncmus.edu.vn

Pinh dang nop:
STT_TénNhom_Testcase.pdf




