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1. MO hinhV &YV

e MO hinh V&V: Verification&Validation

e Verification : xac minh
* Verify if the system is built right

* Validation: kiém chirng
* Validate if we built a right system

* Verification a hoat déng danh gid hé thong phan mém
bang cach xac dinh xem hé théng cé thod man cacfyeu
cau néu ra ban dau hay khéng (from perspective o
development team)

* Validation la hoat dong k|em chirng xem san pham
Ehan mém cé thod man cac yéu cau clia ngwoi dung
ay khong (from perspective of users)
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1. MO hinhV &V
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MO hinhV &V

e Kiém thlr duoc thuc hién & cac mdrc khac nhau
twong ing vdi cac phase trong qua trinh phat trién
phan mém

e Kiém thlr don vi

 Kiém thir tich hop

* Kiém thir hé thong

e Kiém thir xac nhan
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2. M6t sO thuat nglt co ban

* Failure: [a mot sy kién xay ra bat c& khi nao hé
thong c6 mot hanh vi khéng tuong ing vdi dac ta

* Fault: hay Bug 13 16i hay nhitng bat thuong trong
phan mém

* Error: la mot trang thai cha hé thong gay ra boi mot
Fault

e Software Testing: la mot quy trinh phan tich va danh
gia mot thanh phan phan mém (software item) dé
phat hién su khac biét gitra nhirng gi ton tai va
nhitng yéu cau dat ra
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2. M6t sO thuat nglt co ban

e Test case: ca kiém thlr |a mdt cdp <input, expected
outcome>

 Khi thuc hién mot ca kiém thir ngudi ta s& dua input twong
&ng vao chwong trinh va kiém tra két qua tra vé cda hé théng

 Passed test: |a trang thai sau khi thuc hién mot ca kiém thir
thu dwoc két qua tra vé twong &ng vai két qua mong doi

* Failed test: nguoc lai
* Test suite: la mot tap hop cac test case dugc xay dung

dé kiém thir cho 1 chirc ndng hodc 1 nhém chirc nang
clia phan mém
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Kho khan

* Nang cao chat lvgng phan mém nhuwng khéng vuot
qua chat lvgng khi thiét ké: chi phat hién cac |0i
tiém tang va stra ching

* Phat hién 16i bj han ché do thid céng la chinh

* D€ bi anh hudng tam ly khi kiém thir

e Khé dam bdo tinh day dd cta kiém thir

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Lwu v khi kidm ther

1. Chatluvong phan mém do khiu thiét ké quyét dinh la chi yéu,
ch& khéng phai khau kiém thir

2. Tinh dé kiém thl phu thudc vao cau tric chwong trinh

3. Nguoi kiém thir va nguwdi phat trién nén khac nhau

4. D liéu thir cho két qua binh thuong thi khéng cé v nghia
nhiéu, can cé nhirng dit liéu kiém thir ma phat hién ra 16i

5. Khi thiét k& truong hop thir, khéng chi dit liéu kiém thir nhap
vao, ma phai thiét ké trudc ca dir liéu két qua sé co

6. Khiphat sinh thém trueong hop thir thi nén thu lai nhirng
trudng hop thir trudcdd dé tranh anh hudng lan truyén séng

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac ki thuat kiém thir

* CS 2 ky thuat kiém thlr co ban:
* Kiém thir hdp den — black box testing
 Kiém thir hop trang — white box testing
* Ca hai k{ thuat nay déu yéu cau phai thuc thi
chuong trinh dé xem xét két qua
* Gilip dé dang thiét ké céc ca kiém thir dé c6 thé
phat hién nhiéu nhat cac 16i c6 thé trong phan
mém
* S dung ky thuat nao phu thudc vao cac giai doan
(cdc murc kiém thir khdc nhau) trong qud trinh phat
.m S&{&él-n/lgigr\é &m&m VA TRUYEN THONG




3. Ky thuat kiém thl hdp trang

* Kiém thdr hdp trang Ia 1 chién lwgc kiém thr dya
trén ciu trdc cda chirc nang can kiém thir dé thiét
k& cac ca kiém th

e Structural Testing

e Thwong duoc thuce hién bai lap trinh vién va cé thé
duoc trién khai b&i cac kiém thir vién

* Thuc hién chd yéu & giai doan kiém thir don vi va
kiém thr tich hop

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac phuong phap thiét ké ca kiém
thu

* Kiém thir lubng diéu khién
* Bao phd tat cd dudong dan chuong trinh
* Bao phu Iénh
* Bao phu nhanh
* Kiém thir ludng dir liéu
* Bao phu tat ca cac diém dinh nghia cla bién
* Bao phu tat ca cac diém s dung clia bién
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Cac phuong phap thiét ké ca kiém
thu

* Kiém thtr luéng diéu khién
* Bao phd tat ca dwdng dan chuwong trinh
* Bao phu Iénh
* Bao phu nhanh
* Kiém thir ludng dir liéu
* Bao phu tat ca cac diém dinh nghia cla bién
* Bao phu tat ca cic diém si&r dung clia bién
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Po thi luong diéu khién
Control Flow Graph

* Biéu dién d6 thj cau truc cia mot don vi chuwong
trinh

* 1 dwdng dan (path) cda chwong trinh
* La mOt chudi cac cau 1énh (statements) tir diém bat dau
cho dén diém két thic cua chuong trinh

* V&i moi mot input data, chwong trinh ¢ thé thyc thi
theo cac duwdng dan khac nhau (execution path)

* Muc dich cua viéc thiét ké cac ca kiém thir trong
kiém thir cau truc:
* Timra nhu’ng duong_ dan (path) tai do 16i hay xay ra

hodc tiém an nhleu 16i nhat cé thé ma khong can phai
bao phu tat ca cac path cia chwong trinh
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Po thi luong diéu khién
Control Flow Graph

* C6 3 loai statements:
e tuan ty
e ré nhanh
* lap

e Cac tiéu chi lya chon dwdng dan chuong trinh
* Bao phu toan b6 path =» vét can

* Chuong trinh c6 10 |énh r& nhanh true/false = S6 dudng dan téi
da la 21°= 1024 duong dan =» 1024 test case!!!

* Bao phu caclénh
e Dadm bdo moi ciu lénh trong chuong trinh déu duoc test
* Bao phu cac nhanh

* PAm bao moi nhanh ré true/false trong chwong trinh déu duoc
test
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Example

* Chuong trinh co source code la ham AccClient voi
input |a tudi va gidi tinh nhu sau:

Life Insurance Example

bool AccClient (agetype
age; gndrtype gender)
bool accept
if (gender=female)

accept := age < 85;
else
accept := age < 80;

return accept

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Example
* V& so d6 ludng diéu khién

Life Insurance Example

Age, Gender 1

bool AccClient (agetype T @ ;

age; gndrtype gender) . %%% ‘

bool accept
if (gender=female)

T —Age <80
accept := age < 85; , |

else Accept = true 5 | b+ Accept = false®

accept := age < 80; \\\\M///

Return accept /
return accept

*
7 ﬁ :

,7'
D)

||

]
0
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All path coverage

* Lwa chon tat ca cac path cé thé trong chuong trinh
* MOi path s& twong irng vdi 1 test case

All paths
Yes Yes Yes
{ Yes Yes No
¥Yes Ne ¥Yes
Yes No No
No Yes Yes
No Yes No
{ Ne Ne ¥es
No No No v
‘ Accept = true 5‘ Accept = false5‘
<Yes,Yes,*> 1-2(T)-3(T)-5-7
<Yes,No,No> 1-2(T)-3(F)-6-7

<No,Yes,Yes> 1-2(F)-4(T)-5-7
<No,* No> 1-2(F)-4(F)-6-7

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Statement Coverage

e DAm bdo moi mot cau lénh déu duoc thuce thi it nhat
1 1an =» Bam bao moi dinh cla d6 thi déu duec xuat
hién it nhat 1 1an trong cac duong dan

bool AccClient (agetype
age; gndrtype gender) | Age, Gender | 1
bool accept
if (gender=female)
accept := age < 85;
else
accept := age < 80;
return accept

’Accept": true ‘ Accept:false‘

AccClient(83, female)->accept e

’ Return accept ‘

AccClient(83, male) ->reject
VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Branch coverage

* Muc dich: dam bao moi mot diém quyét dinh trén
do thi (diém tai d6 c6 nhanh ré) déu dugc kiém
thir it nhat 1 [an v&i moi nhanh true/false

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Example

AccClient(83,

Branch Coverage /1

bool AccClient (agetype
age; gndrtype gender)
bool accept
if (gender=female)
accept := age < 85;
else frue
accept := age < 80;
return accept

female)->accept

Age, Gender 1

Accept = true 2 | > Accept = falseb

e

Return accept 7




Example

AccClient(83, male)

Branch Coverage /2

bool AccClient (agetype
age,; gndrtype gender)
bool accept
if (gender=female)

accept := age < 85;
else
accept := age < 80;

false

return accept

->reject

Age, Gender 1

A 4
Accept = true ° | 1 Accept = false®

T~

Return accept /




Example

AccClient(78, male)-
Branch Coverage /3 ~&ccept

bool AccClient (agetype
age,; gndrtype gender)
bool accept
if (gender=female)

accept := age < 85;
else true
accept := age < 80;

true

return accept

7

Age, Gender 1

A 4
Accept = true > | 's| Accept = false®

T~

Return accept /

.
=l (e
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Example

AccClient(88,
Branch Coverage /4 female) ->reject

bool AccClient (agetype
age; gndrtype gender)
bool accept
if (gender=female)

accept := age < 85;
else false
accept := age < 80;

false

return accept

Age, Gender 1

Accept = true > | 1| Accept = false®

T~

Return accept /




So sanh cac tieu chi

* Tiéu chi manh nhat: bao phd moi duéng dan

* Tiéu chi yéu nhat: bao phd moi cau lénh
e Cac ciu lénh ré nhdnh cd thé chi can kiém thir 1 nhanh
true/false
e Tiéu chi bao phu diém quyét dinh thudng duoc st
dung.
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4. K§ thuat kiém thl hop den

* KiEm thir hdop den 1a 1 chién luoc kiém thir
e Thyc hién dua trén yéu cau va dac ta chirc nang
« Xac minh dau ra cda chirc nang ma khéng quan tam tdi
cau truc bén trong
e Con duoc goi vdi tén khac la kiém thlr chirc nang
(functional testing)
* Thuwdng duoc thuc hién bdi cac kiém thir vién, ki

s dam bao chat lvgng, va chu yéu duoc st dung &
giai doan kiém thir hé théng va kiém thir chdp nhan
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Cac phuong phap thiét ké ca kiém
thu

* Inputs cda kiém thdr hop den la nhirtng dac ta chi
ti€t cha chirc nang
* Outputs la cac hanh x& cia hé thong twong &ng voi
tirng loai di¥ liéu dau vao va kich ban kiém the
* Cac phuong phap thiét ké ca kiém thir:
* Phan chia I&p twvong duong
* Phan tich gia tri bién
* S&r dung bang quyét dinh
e Kiém thir trang thai

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac phuong phap thiét ké ca kiém
thu

* Inputs cda kiém thd&r hdp den la nhirng dac ta chi
tiét cha chirc nang
* Outputs la cac hanh x{r cda hé théng twong ng vdi
tirng loai di¥ liéu dau vao va kich ban kiém thir
* Cac phuong phap thiét ké ca kiém th:
* Phan chia lép twong duong
* Phan tich gia tri bién
* S&r dung bang quyét dinh
e Kiém thir trang thai

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




KT thuat phan chia |6p tvong
duong

* Dya vao mién dit liéu trong dac ta cda inputs va
outputs dé xac dinh cac phan |&p tvong dwong

* 1 phan I&p twong duong dugc dinh nghia la 1 mién
dit liéu (input hodc output) trong dé véi moi diém
dit liéu thudc mién, chirc ndng duoc test thuc hién
cung mot hanh vi
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KT thuat phan chia |6p tvong
duong

0 0

Select -10 Select 100

e MOt ham thuc hién kiém tra xem dit liéu s6 nguyén
truyén vao la &m hay duong.

* Input: s6 nguyén Output: true/false
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KT thuat phan chia |6p tvong
duong

0 0

Select -10 Select 100

e Step 1: Xac dinh duwoc 2 [op tvong duong ing voi
input >=0 va input <0

« Step 2: O mdi phan 16p tuong duong 13y 1 gid tri

.. dai dién dé xay dwng ca kiém thl&r =» 2 test cases

¢ SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
ACH KHO | gl



Ju diém

Valid

REDUCE

$1,000/month X $83,333/month

| |
\ Invalid 7

Giam s lwong test case, thay vi phai quét Dam bao moi mot I&p déu dworc test
toan bd mién di¥ liéu cua input
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Nhuoc dieém

e VViéc phan chia |&p twong dwong nhu thé nao phu
thudc vao kinh nghiém cda kiém thir vién
e MOt s6 kiém thir vién cé thé bd qua cac phan I&p dit liéu
khéng hop 1€ (invalid data)
* KhGng xem xét cac gia trij tai bién cua cac lop
* Két hop v&i phan tich gia trj bién dé xay dwng céc ca
kiém th
 Khi dit liéu cé moi quan hé véi nhau khéng con doc
lap nira thi viéc phan chia ré rang cac [op tvong
duwong sé kho

* K&t hop vdi badng quyét dinh dé xay dwng cac ca kiém
thu

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG




5. Quy trinh d3m bdo chat lugng
phan mém

* Chat lvong phan mém duoc dinh nghia la
* Mirc d6 mot hé théng hay mot thanh phan dat duoc cac
yéu cau dat ra
e Mirc do mot hé théng hay mét thanh phan dat dwoc
nhirtng mong doi cua khach hang hay nguoi dung hé
thong dé
* Chat lwgng duoc nhin nhan theo 2 quan diém
e Quan diém cla ngudi phat trién
« Quan diém cha nguoi dung

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac van dé trong viéc dam bao
chat lvong

* Quan diém vé chat lvgng gitra ngudi dung va doi
phat trién khac nhau

* DOi phat trlen quan tdm dén khia canh phat trién hé
théng: tai st dung, dé kiém thir, dé bao tri

* Nguwoi dung quan tdm dén hiéu qua, hiéu suat va do tin
cay cta phan mém
* Pobi khi dé dam bao cho code sach, dé tai sir dung, dé
bdo tri ma cac tiéu chi chat lwong khac nhu hiéu qua, d6
tin cay co thé giam di
* Ddc ta phan mém khéng bao gio la day du va nhat
quan ngay tu dau -> Rat khé dé quy chuan duoc
chat lwgng phan mém ngay tur dau
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Quy trinh dam bao chat luvong

* Quy trinh dam bao chat lwgng la mot quy trinh
mang tinh hé thong duoc thuc hién dé kiém ching
xem san pham hodc dich vu dang dwoc phat trién
cd dat dwoc cac yéu cau dac ta ban dau hay khong?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Quy trinh dam bao chat luvong

QUALITY

PROJECT BN REOUIREMENTS
MANAGEMENT o ASSURANCE i MANAGEMENT

_ L. CONFIGLRATION
DEVELOPMENT : %= MANABEMENT




Quy trinh dam bao chat luvong

* Tich hgp vdi tat ca cac quy trinh khac trong toan bd
vong doi phat trién cda phan mém
e Quan ly dy an
e Quan ly yéu cau
e Quan ly cau hinh
* Quan ly m3 ngudn
e Quy trinh kiém thir [a nén tang cta quy trinh QA: 3
hoat dong chinh
e Quan ly kiém thw
* Chuan bj kiém thlr / K& hoach kiém thtr
* Thyuc thi kiém thir

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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6. Bao tri phan mém

* Bdo tri la cdng viéc tu sira, thay d6i phan mém d3
duwoc phat trién (chuong trinh, dit liéu, JCL, cac loai
tw liéu dacts, . . .) theo nhitng ly do nao do.

 Cac hinh thai bao tri: bdo tri dé

* Tu chinh

* Thich nghi
e Caitién

* Phong ngua

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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a. Bao tri dé tu sra

* La bdo tri khac phuc nhitng
khiém khuyet co trong
phan mém.

¢ MOt s6 nguyén nhan dién
hinh

Ky sw phan mém va khach
hiéu nham nhau.

LOi tiém an ctia phan mém

do so'y cUa |ap trinh hodc

Iﬁhl kiém thlr chua bao quat
ét.

Van dé tinh ndng cda phan
mém; khong dap trng dugc
yéu cau vé b nhd, tép, . ..
Thiét ké sai, bién tap sai .

Thi€u chuan héa trong phat
trién phan mém (trwdc dé).

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

* Ky nghé nguoc (Reverse

Engineering): do lai thiét ké

dé tu sira.

* Nhitng luvuy
* Mlrc tritu twong
* Tinh day dd
* Tinh tuong tac
* Tinh dinh hudng

42



b. Bao tri dé thich hop

e La tu chinh phan mém theo thay déi ciia moi
trwong bén ngoai nham duy tri va quan ly phan
mém theo vong doi cla nd.

* Thay d6i phan mém thich nghi v&i moi truong:
coOng nghé phan clirng, moi trwong phan mém.

* Nhirng nguyén nhan chinh:
* Thay d6i vé phan cirng (ngoai vi, may chd,. . .)
* Thay do6i vé phan mém (mdi truong): doi OS
* Thay d6i cau tric tép hodc md rong CSDL

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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c. Bao tri dé cai tién

* La viéc tu chinh hé phan
mém theo cac yéu cau ngay
cang hoan thién hon, day
dd hon, hop ly hon.

* Nhi*rng nguyen nhan chinh:

* Do mudn nang cao hiéu suat
nén thuong hay cai tlen
phuwong thuce truy cap tép.

* M0 rong thém chirc ndng
MmO cho hé théng.

* Caj ti€n quan ly kéo theo cai
tién tu lieu van hanh va trinh
tu cong viéc.

* Thay doi nguoi dung hodc
thay doi thao tac.

e Con goi la tai ky nghé (re-
engineering)

* Muc dich: dua ra mot thiét

k€ cung chirc ndng nhung
c6 chat lwgng cao hon.

e Cac budc thuc hién:
* Xay dyng luu d6 phan mém

 Suy danra biéu thirc Bun
cho tirng day xur ly

 Bién dich bang chan li
e Tai cau trdc phan mém

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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d. Bao tri dé phong nglra

* L3 cOng viéc tu chinh * Muc dich: sira doi dé
chuwong trinh cd tinh dén thich hop vdi yéu cau
twong lai cia phan mém thay déi s& cd clia ngudi
d6 sé mao rong va thay dung.

doi nhur the nao. ~ * Thyc hién nhitrng thay doi
* Thuc ra trong khi thiét ké trén thiét ké khong

phan mém da phai tinh twong minh.

den thh T“q’trirllgtcua”m’ e Hiéu hoat déng bén

nén thirc te it khi ta gap trong chwong trinh

bao tri phong ngua néu o _

nhu phan mém duwoc * Thiét ké / 1ap trinh lai.

thiét ké tot. * Sir dung cong cu CASE

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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2. Quy trinh nghiép vu

* Quy trinh bao tri: qua trinh trong vong doi cla phan
mém, ciing tuan theo cdc pha phan tich, thiét k€, phat
trlen va kiem thir tir khi phat sinh van deé cho dén khi

giai quyét xong.

e Cac nhiém vu bao tri:

* Phan tich/cd |ap: phan tich tac dong, phan tich nhirng gia tri
lgi ich, va co 13p cac thanh phan can bao tri

* Thiét ké: thiét ké lai hé thong (phai biét cach tu stra, thay

doi).
* Thyrc thi: thay the ma n uon va kiém soat twng don vi thanh
phan hé théng, cd tinh dén thoi gian ap trinh.

e Thao tac bao tri: Gém 2 loai
* Tu chinh cai da cé (loai 1)
 Thém cai mdi (loai 2)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG —



Loai bao tri?

1

Phat trién phan
mém mai

Thuwc thi “trén ban”:

-N3m virng cac chirc ndng cla hé thong theo tai
liéu

-N3m virng dic ta chi tiét, diéu kién kiém th, . . .
theo tai liéu

-Do6 doc chwong trinh ngudn, hiéu trinh ty x& ly chi
ti€t cta hé thong

Tu sira phan mém
daco

Ki€m thir tinh nhat
guan

Kiém thir sau bao
tri

-Khi thém chirc nang mai phai phat trién chwong
trinh cho phu hop véi yéu cau

-Can tién hanh tir thiét k&, 1ap trinh, g& 16i va kiém
th( unit

-Phan &nh vao giao dién clia phan mém (théng
bao, phién ban, .. .)

. Tao biéu quan ly bao

_AG NGHE THONG TIN VA TRUYEN THONG =

-Bdo tri chuong trinh nguén, tao cdc module mai
va dich lai.

-Thuc hién kiém th& unit va tu chinh nhirng muc
lién quan cé trong tu liéu dac ta.

-Cha y theo sat tac dong clia module duoc sira
dén cac thanh phan khac trong hé thong.




Loai bao tri?

1

Tu sira phan mém
daco

Ki€m thir tinh nhat
guan

Kiém thir sau bao
tri

Phat trién phan
mém mai

Bang kiém thir tich hop

-Dwa don vi (unit) d3 duoc kiém thir vao hoat
dong trong hé théng

-Diéu chinh sy twong tich gitra cdc module

-Dung cac dit liéu trwdc day khi kiém thdr dé kiém
thir lai tinh nhat quan

I Chu y hiéu &rng lan séng trong chinh stra

Khi hoan thanh bao tri:

-Ki€ém tra ndi dung md ta cé trong tu lidu dic ta
-Cach ghi tu liéu cé phu hgp vdi mo ta moi truong
phan mém mdi hay khéng ?

. Tao biéu quan ly bao

_AG NGHE THONG TIN VA TRUYEN THONG =

DPé quan ly tinh trang bao tri, lap biéu:
-Ngay thang, gi¢

-Nguyén nhéan

-Tém tat cach khac phuc

-Chi tiét khac phuc, hiéu (rng lan song
-Nguwoi lam bao tri

-S6 codng




3. Cac van dé con ton tai

* Phwong phap cai tién thao tac bao tri:
« Sang kién trong quy trinh phat trién phan mém
 Sang kién trong quy trinh bao tri phan mém
* Phat trién nhirng ki thudt méi cho bdo tri

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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a. Sang kién trong quy trinh
phat trién phan mém

e Chuan héa moi khau trong phat trién phan mém

* Nguoi bao tri chd chét tham gia vao giai doan phan
tich va thiét ké

e Thiét ké dé dé bao tri

VIEN CONG NGHE THONG TIN VA TRUYEN THONG —




b. Sdng kién trong quy trinh bao
tri phan mém

* S&r dung cac cdng cu ho tro phat trién phan mém

e Chuan héda thao tac bao tri va thiét bi moi trudng
bao tri

* Liru lai nhirng thong tin st bao tr

e Dy 4n nén c* mot ngwoi chd chot cta minh lam
cong viéc bao tri sau khi dy an két thuc giai doan
phat trién.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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c. Phat trién nhirng k§ thuat mai
cho bao tri

* CAng cu phan mém ho trg bao tri

e Coso dit liéu cho bao tr

e Quan ly tai liéu, quan ly dit liéu, quan ly chwong
trinh ngudn, quan ly dit liéu thlr, quan ly s& bao tri

e Tram bao tri tinh nang cao trong hé thdng mang
lwdi bao tri v&di may chu thong minh.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG =



Kiém thir va bdo tr

e KiEm thir e Baotri
* Phat hién 16i, danh gia — Thay ddi, cai tién phan
phan mém mém da dwoc phat trién
- Thyc hién trong va sau ~ Thuec hién sau khi phan
qua trinh phat trién mém duoc dua vao su
phan mém dung

-
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