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3. Phan két luan



2

CHUONGI. SINH CA KIEM THU DUA TREN CAY PAC
TRUNG

1.1 Sinh ca kiém thir tw dong
1.1.1 Khai nigm ca kiém ths
1.2 Sinh ca kiém thir hgp den

1.2.1 Mgt sé kyj thudt tiéu biéu

Mot sb k§ thuat kiém thir hop den tiéu biéu:
- Phan lép twong dwong
- Phan tich gia tri bién

- Kiém thir theo cp

1.2.2 Ky thugt kiém tha theo cap
R rang, s6 ca kiém thir dugc sinh ra béi ki thuat kiém thir theo cap it hon rat nhicu
so v6i kiém thir tit ca cac truong hop. Nhu vay, kiém thir theo cip 1a k¥ thuat co thé giap

tiét kiém duoc thoi gian va cong sirc ma van dam bao duge chat lugng phan mém.

1.3 Cay dac trung
Dong san pham phan mém thudng duge méd hinh hoa bang ciy dic trung. Hinh 1.3 1a

mot vi du vé ciy dic trung duoc 14y tir trang [http://www.splot-research.org] vé dong may

tinh ctia hang Dell, hoc vién da lugc bd bot cac dac trung cho don gian va phu hop véi vi du

cua luan van.


http://www.splot-research.org/

Laptop

NS

Battery Monitor GraphicCard Connectivity

Keyboard EE16 Removeable
GW17 Wifi
CéellType
EE13
Camera
Onboard

GWI10
k 160, 250, 500 \___ Bluetooth

Separation Touchpad

WithLed

Integration

optional l maldatory l or A Alternative A 9 req “exe

Hinh 1-1 CAy dic trung cho dong san phim phan mém Laptop
Cay dic trung dugc biéu dién dudi dang phan cap cac dic trung va dugc tao boi 2
yéu tH:
Moi quan hé: mé ta mdi quan hé gita cac dic trung cua ciy.
Kiéu rang buoc: mo ta cac kiéu rang budc gitra cac dac trung.

C6 4 loai déc trung la:

1, Pac trung Mandatory (Bit budc)
2, bac trung Optional (Tuy chon)
3, Nhém dic trung Alternative (Thay thé)
4, Nhom dac trung Or (Hodc)
C6 2 loai rang budc la:
1, Rang budc Requires (Yéu cau)

2, Rang budc Excludes (Loai trir)
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1.4 Cay dic trung trong kiém thir phan mém
Trong [4], tac gida da dua ra mot phuong phap dya trén ky thuat FOT (Feature
Oriented Testing). Phuong phap nay nham hd trg nguoi kiém thir thiét ké cac mé hinh kiém

thir hi€u qua hon.

a, Khai niém
b, Sinh ca kiém thir theo cdp cho cdy dic trung

¢, Danh gia

1.5 Kaét luan chwong

Chuong nay da néu 1én dugc cac khai niém vé kiém thir cling nhu cac phuong phap sinh ca
kiém thtr néi chung va kiém thir hop den nodi riéng. Pong thoi, dua ra khai niém vé phuong
phap sinh ca kiém thir theo cip nham giam bot sd luong cac ca kiém thir ma van dam bao
chat lugng phan mém. Cudi cing, chuong nay dwa dén khai niém vé cay dic trung, phuong
phap biéu dién cdy dic trung va phuong thire img dung cay dic trung vao kiém thu.
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CHUONGII. CAY PAC TRUNG CO RANG BUQC SO VA SINH
CA KIEM THU THEO CAP CHO CAY PAC TRUNG MO RONG

2.1 Cay dic trung c6 rang budc sb

2.1.1 Han ché ciia cdy dic trung
Cay dic trung chi 4p dung cho cac rang budc logic. Khi can xir 1y cac gia tri s6, FTT
voi1 dac trung 6 & muc trude c6 mot sd kho khan:
- Can tinh bang tay dé giai cac rang budc sb dé tim ra gid tri cu thé.
- Mot sé dau vao ca kiém thir FTT 13 khong kha thi vi CTC (cross-tree-constraint)

hién tai khong thé bi€u dién dugc day du cac rang budce, dac biét 1a rang budc so.

2.1.2 Md réng cdy dic trung véi rang bujc sé
Pé giai quyét 2 van dé néu trén, déng thoi khic phuc duoc nhuwge diém nhu ludn vin
da trinh bay ¢ phan 2.4, [9] dd dé xuat mot cdy dic trung mdi cho phép biéu dién cac dic
trung va cac rang budc $6. Nhoy vay, ta co thé biéu dién ca gia tri boolean (nhu cua FTT) va
cac gia tri sO.
2.2 Sinh ca Kkiém thir theo cip cho ciy dic trung c6 rang budc sé

2.2.1 Huwéng tidp cin
Cu thé dé sinh ca kiém thir cho mé hinh dic trung ta thuc hién theo cac budc sau:
Buéce 1. Phang hoa cdy mo hinh dic trung sir dung thuat toan phang héa cay.
Buéc 2. Tir md hinh dic trung d3 phing héa sinh ra dau vao cho tool PICT (Pairwise
Independent Combinatorial Testing tool).
Buée 3. Dung tool PICT dé sinh ra ca kiém thir.
Buréc 4. Chuyén ca kiém thir duoc sinh bang tool PICT thanh ca kiém thir thuc té.

So d6 sau biéu dién qua trinh sinh ca kiém thtr cho mé hinh dic trung:



Cay dac

Cay mot muc . A s
yme Sinh dau vao cho

tool PICT

trung Phing hoa cay

\ 4

——» dac trung

Mo hinh thuc

Testcase cho Ca kiém thi ! hién ¢ PICT
ciy ban ddu | Chuyén thanh ca theo cap Sinh ca kiém thir
) kiém thir ciia cAy I theo cip bing

ban déu PICT

Hinh 11-1 Qué trinh sinh ca kiém thir cho mé hinh diic trung

2.2.2 Phdng héa cdy dic trung cé rang bujc sé
a, Thudt todn phang héa
Thuat toan phéng hoa duoc thuc hién theo 2 budc sau:
Buoc 1: Moi dac trung voi cac quan h¢ va rang budc lién quan déu dugce kéo 1én t6i
khi n6 dugc dat truc tiép bén dudi nit gbe. Moi dic trung sau d6 dugc coi nhu nhing
tham s6.
Buée 2: Sau d6, thuat toan gan cho moi tham sb nhiing gia tri twong Gmg cua né.
b, Cdc ludt phang héa
Cay dic trung cua ching ta gdm 4 loai quan hé. Dbi v6i mdi su két hop cua cac quan
hé cha con thi mét luat chuyén ddi duoc yéu cu. Céc luat nay dugc ap dung lap di lap
lai cho téi khi ta thu dugc cay dac trung 1 muc. Vi vay can 4x4 = 16 luat.
I. Ki hiéu:
|+| p : p 1a Mandatory
-/ p : p 1a Optional
I*| po*IP2l*| ... 1*| Pn : (Ps,....pn) 1& Alternative group, goi p; |a alternative
I pall| P2/l ---l/1 Pn t (Pas----Pn) 12 Or group, goi p; la or
Ghi chu:
Coi bién boolean ¢6 gia tri {0,1}: { 0 =true, 1 = false}
-o0 12 s6 interger nho nhat biéu dién dugc.

Goi R 1a nut goc, P 1a con cua R va C 1a con cua P.



I1. Xét cac truwong hop:

1. C la Mandatory, P cé kiéu bt ky (Mandatory, Optional, Alternative, Or)
- Xo4 C khoi danh sach con cua P

- Thém danh séach con cua C vao P

- Chuyén C thanh P trong cac biéu thirc rang budc

- Value (P mé1i) = value (P cii) U value (C)

- Xo4 C khoi danh sach nut cia cay

-4

2. C la optional, P la Mandatory
- Chuyén C thanh con cta R

—

3. C la optional, P 1a Optional

- Chuyén C thanh con ctia R
- Thém rang budc: C > P



4. C la optional, P la alternative

- Lam gibng 3

5. C la optional, P la or

- Lam giéng 3

6. (Cl, ..., Cn) la Alternative group, P la Mandatory
- Chuyén ca nhom (C1, ..., Cn) thanh con cua R

7. (C1, ..., Cn) la Alternative group, P la Optional
- Thém nuat con NotC vao Alternative group (Cl1, ..., Cn, NotC)
- Chuyén ca nhom (C1, ..., Cn, NotC) thanh con cua R
- Thém rang budc:
Cl->P;
C2 > P;

Cn->P;
not (P and notC);



Acl — p
Ach— p
Anot (p A notC)

8. (C1, ..., Cn) la Alternative group, P la alternative
- Lam gidng 7

9. (C1, ..., Cn) la Alternative group, P la Or
- Lam gidng 7

10. (C1,...,Cn) la Or group, P la Mandatory
- Chuyén ca nhom (C1,..., Cn) thanh con ciia R

11. (C1,...,Cn) la Or group, P la Optional
- Thém ntt con NotC vao Alternative group (C1, ..., Cn, NotC)
- Chuyén ca nhom (C1, ..., Cn, NotC) thanh con cua R
- Thém rang budc:
Cl->P;
C2 > P;

Cn->P;
not (P and notC);
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Acl — P

Acn— D
Anot (p A notC)

12. (C1,...,Cn) la Or group, P la alternative
- Lam gidng 7

13. (C1,...,Cn) la Or group, P la Or

- Lam giéng 7
I11. Sau Kkhi két thiic, thu dwoc cdy chi c6 goc R va con pi. Xuit ra file ouput theo dinh
dang:

1. P la mandatory:

Goi <gid tr1 1> la gia tri thudc value (P), ghi ra file :

P: <gia tri 1>, <gia tri 2>,....<gia tri n>

2. P la optional:
Goi <gia tr1 1> la gia tri thudc value (P), ghi ra file :

P: <gia tri 1>, <gia tri 2>,....,<gia tri n>, <am vo6 cung>

3. (P1,...,Pn) la alternative group:
Goi <gia tri 1> 1a gid tri thudc value (P1), 1 thudc [1,n], ghi ra file :

P: <gia tri 11>, <gid tri 12>,....,<gia tri nn>

4. (P1,...,Pn) la or group:
Goi <gia tri 1> 1a gid tri thude value (P1), 1 thudc [1,n], ghi ra file :

P1: <gia tri 11>, <gia tri 12>,....,<gid tri Im>, <dm vO0 cung>

Pn: <gia tri n1>, <gia tri n2>,....,<gié tri nm>, <am vo0 cung>
B6 xung thém rang budc:

NOT (([P1] = <dm v cing>) AND ... AND ([Pn] = <am v0 ciing>) )
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Ngoai ra, trong cac rang budc, can thay d6i nhu sau:
- Néu P 1a kiéu boolean:
Thay P bang ([P] = 0) trong céc rang budc logic
Thay P bang [P] trong cac rang budc so sanh, sb
- Néu P 1a kiéu integer ma khong can bo xung <am vo cting>:
Thay P bang ([P] in {<gi4 tri 1>,..., <gi4 tri n>}) trong c4c rang budc logic
Thay P bang [P] trong cac rang budc so sanh, s6
- Néu P 1a kiéu integer ma can bd xung <dm v cling>:
Thay P bang ([P] in {<gia trj 1>,..., <gia tri n>, <4m vo cling>) trong cac rang
budc logic
Thay P bang [P] trong cac rang budc so sanh, sd
- Néu co rang budc dang a = b:
Thay bang IF a THEN b;
Sau khi thuc hién phing hoéa cdy dic trung cho dong san phin phan mém

Laptop cua hang Dell ta thu dugc két qua 1a cAy mot mirc nhu sau:

®  Monitor

Battery
Laptop /

Separation

Integration Bluetooth “

NotConnectivity ".I |

‘\\ 1]
Touchpad \ | q
‘"I f I
Connectivity :{ ‘
Keyboard

GraphicCard !‘ |

1 -"'. -.I-'

_‘__/'j ¥ \"._
EE13 NotGraphicCard /
| 1
| J/". ;:.

EE16 — Onboard o«
S 160. 250, 500

Eemoveahle
GW17 S

Hinh 11-2 Ciy Laptop sau khi phiang héa
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2.2.3 Sinh dau vao cho tool PICT
PICT chay nhu mét cong cu dong 1énh voi dau vao 1a file txt theo mot dinh dang nhat
dinh. Vi vy dé st dung duoc cong cu ndy, chung ta phai chuyén bai toan dau vao (tic 1a
cdy di duoc phing hoa va gin tham sd) dudi dinh dang dau vao cua tool PICT.

Vi du, file ddu vao Laptop.txt cho PICT c6 dang nhu sau:

Laptop : Battery, 10, Monitor, HDD, GraphicCard, Connectivity
Battery : CellType

CellType : Integration, Separation

10 : Keyboard, Touchpad, Camera

Camera : WithLed

Monitor : EE16, EE13, GW10, GW17

HDD : 160, 250, 500

GraphicCard : Removeable, Onboard

Connectivity : Wifi, Bluetooth

IF  [GraphicCard] = "Onboard" THEN [Connectivity] <>
"Bluetooth";
IF [HDD] in {160, 250} THEN [Monitor] = "GW10";

Hinh 11-3 File dau vao cho PICT

2.2.4 Dung PICT dé sinh ra ca kiém tha

Trudc tién, ta can cai dat PICT thong qua cac budc sau:

Budc 1: Truy cap trang http://www.pairwise.org/tools.asp

Budc 2: Tai phién ban méi nhat cia PICT vé may

Budc 3: Chay file cai dat PICT


http://www.pairwise.org/tools.asp
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2.2.5 Chuyén ca kiém thi dwec sinh bang tool PICT thanh ca kiém tha thuc té
Viéc chuyén ca kiém thir duoc sinh bang PICT thanh ca kiém thir thyc té can luu ¥
nhirng diém sau:

- Trong qué trinh phing hoa cdy, gin tham sd va gan gia tri chiing ta di bd sung thém
mot s6 nit phi dinh do d6 ca kiém thir sinh ra chtra nhimg nit nay. Ma thuc té cay
ban dau khéng chira nhitng nit ndy vi vy chung ta phai loai bé nhitng nat phu dinh
nay trong nhiing ca kiém thir dugc sinh ra.

- Trong qua trinh phing hoéa cdy cac dic trung mandatory trong cting mot nhanh
cling dugc gop lai theo luat 1 da trinh bay & phan 2.2.2. Vi vay chung ta ciing can
phai tach ra nhu cay ban dau.

- Thém nita trong qua trinh gan gia tri cho cay dic trung di dugc phang hoa chung ta
cling thém vao mot sé nat phu. Vi vy voi mdi ca kiém thir ¢6 chira nat phu nay ta
tach thanh sd ca kiém thir twong Ung véi s gia tri ctia nd. Mdi gi tri twong Ung véi

mot ca kiém thir.

2.3 Két luin chwong

Chuong 2 d3 trinh bay mot mé rong cua FTT voi cac dic trung sb va rang budc sb. Pong
thoi, cling trinh bay dugc phuong phap sinh ca kiém thir cho cay dic trung c6 rang budc sd
thong qua luat phang hoa.
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CHUONG III. CAI PAT VA THU NGHIEM HE THONG PTG-FFT
3.1 Héthong PTG-FTT

3.1.1 Gidgi thiéu
PTG-FTT 1a mot tng dung dugc viét bang ngdn ngit Java trén nén tang Netbean.
Chuong trinh c6 cac chirc nang nhu sau:
1. Thém cdy déc trung: Giap ngudi ding thém vao cdy dic trung cua dong san pham

phan mém cy thé. Chirc ning ndy gom hai thao tac chinh nhu sau:

- Add Node
- Add Constraint

2. Update output: Sau khi thém nut thanh cong thi luu ra file feature.txt maéi

3. Flattening: Phang hoa cay dic trung vira duoc thém vao, chiic ning nay s& phang hoa

cdy dé tao ra mot file flattening.txt dé chuyén hoa thanh dau vao cho PICT

4. Call PICT: chirc nang chuyén hoa file flattering.txt thanh file PICT.txt véi dinh dang
ma PICT c6 thé doc duoc, sau do s& goi tool PICT dé sinh ra ca kiém thir theo cap

cho cay dic trung da dugc phang hoa

5. Luwu két qua ra file excel: Chtic niang ndy cho phép luu két qua chuong trinh ra dang

file excel.
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3.1.2 Giao di¢n hé thong
Giao dién hé thong dugc chia thanh hai phan (tuong Gmg vdi hai form trén man hinh
khai tao):
- Phan 1: Design Tree (Thiét ké cay dic trung)
- Phan 2: Generate Test Cases (Sinh ca kiém thir theo cip cho cay)

A

N S e Jr—
Design Tree r_: Generate Test Cases|

B o[ © i

l “15 Mew Mode “ Add Constraint ]

MName: Laptop MA- - Add Child
Delete Child
Update Ouput

Child name Type

Flatten

Laptop = |+|Battery |+| IO |+] Monitor |+] HDD |-| GraphicCard |-] Connectivity;
Battery = |+| CellType;

CelType = |*| Integration |*] Separation;

10 = |+| Keyboard |+| Touchpad |-] Camera;

Camera = |-| WithLed;

Monitor = |*| EE16 |*| EE13 |*| EE10 |=| EE17;

HDD = {160, 250, 500%;

GraphicCard = |*| Remaveable |*| Onboard;

Connectivity = |f] Wifi |/] Bluetooth;

| »

m

Foonstraint:
IF (HCOD = "160" OR HDD = "250") THEM {(Monitor = "G\W10%); i
(NP AT, | - L A awars FERRTY il . FIRLY

Hinh 111-1 Giao dién hé thong
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3.1.3 Diic ti dit ligu diu vio
Véi truong hop ciy dic trung Hinh 1.3 ta c6 file dir liéu dau vao nhu sau:
Laptop = |+|Battery |+| 10 |+| Monitor |[+| HDD |-| GraphicCard |[-|
Connectivity;
Battery = |+| CellType;
CellType = |*| Integration |*| Separation;
10 = |+| Keyboard |+| Touchpad |-| Camera;
Camera = |-| WithLed;
Monitor = |*| EE16 [*| EE13 [*| GW10 |*| GW17:;
HDD = {160, 250, 500};
GraphicCard = |*| Removeable |*| Onboard;
Connectivity = |/| Wifi |/| Bluetooth;
#constraint:
IF (HDD ="160" OR HDD ="250") THEN (Monitor = "GW10");
NOT ((GraphicCard = "Onboard") AND (Connectivity = "Bluetooth™));

Hinh 111-2 File dau vio ciia chwong trinh cai dit

3.2 Cai dat chuwong trinh

3.2.1 Thém cdy dac trung
a, Thém cac dac trung va rang budc cho cdy cho cdy

b, Luu trir cay dac trung
3.2.2 Phdng héa cdy dic trung
3.2.3 Tir mé hinh dic trung di phing héa sinh ra dau vao cho tool PICT
3.2.4 Dung tool PICT dé sinh ra ca kiém tha

3.2.5 Chuyén ddu ra cia tool PICT thanh ca kiém thé thuc té
Sau khi thyc hién cac quy tic nhu di trinh bay & phan 2.3.4, phan mém s& thuc hién

viéc sinh céc ca kiém thir ra Microsoft Excel. Két qua thu duoc nhu sau:
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A B C

1 Laptop Battery CellType
2 |HDD CellType Integration
3 |Connectivity CellType Separation
4 HDD CellType Integration
5 |Monitor CellType Integration
6 |10 CellType Separation
7 Connectivity CellType Separation
8 GraphicCard CellType Integration
9 Monitor CellType Separation
10 |Battery CellType Separation
11 |10 CellType Integration
12 GraphicCard CellType Separation
13 Battery CellType Integration
14 GraphicCard CellType Separation
15 Monitor CellType Separation
16 Connectivity CellType Integration
17 IO CellType Separation
18 Battery CellType Integration
13 |Connectivity CellType Separation
20 [HDD CellType Separation
21 Battery CellType Integration
22 \Monitor CellType Separation
23 |Connectivity CellType Integration
24 10 CellType Integration
25 HDD CellType Integration
26 Battery CellType Separation
27 [HDD CellType Separation
28 GraphicCard CellType Separation
29 10 CellType Integration
30 GraphicCard CellType Integration
31 Monitor CellType Separation
32 10 CellType Integration
33

10
Keyboard
Touchpad
Camera
Keyboard
Touchpad
Camera
Touchpad
Camera
Keyboard
Keyboard
Camera
Camera
Keyboard
Touchpad
Keyboard
Camera
Keyboard
Camera
Touchpad
Touchpad
Camera
Camera
Camera
Keyboard
Camera
Camera
Keyboard
Keyboard
Touchpad
Keyboard
Touchpad

E
Camera
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed
WithLed

Monitor

GW10
GW17
GW17
EE13
EE16
GW10
GW10
GW17
GW17
GW17
GW17
EE16
EE16
GW10
EE16
EE13
GW10
GW10
EE16
EE13
GW10
EE13
GW10
GW10
GW10
EE13
EE13
GW10
GW10
EE16
GW10

H

GraphicCard
160 Onboard
500 Removeable
500 Removeable
500 Removeable
500 Onboard
250 Removeable
250 Onboard
500 Onboard
500 Removeable
500 Removeable
500 Removeable
500 Removeable
500 Removeable
160 Removeable
500 Onboard
500 Onboard
250 Onboard
160 Onboard
500 Removeable
500 Onboard
250 Removeable
500 Removeable
250 Removeable
250 Onboard
160 Removeable
500 Removeable
500 Removeable
160 Removeable
160 Removeable
500 Removeable
500 Onboard

I
Connectivity
Wifi
Bluetooth
Wifi
Bluetooth
Wifi
Bluetooth
Wifi
Wifi
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Wifi
Wifi
Wifi
Wifi
Bluetooth
Wifi
Bluetooth
Bluetooth
Wifi
Wifi
Wifi
Bluetooth
Wifi
Wifi
Wifi
Bluetooth
Wifi

Hinh 111-3 Ca kiém thir cho cdy dic trung ban diu

3.3 Két qua dat dwoc
3.3.1 D ligu thir nghigm
3.3.2 Két qud thiz nghigm

3.4 Panh gia két qua

Vi két qua & muc 3.3.2, ta tong hop dugc bang két qua sau:

Cay dac S6 dic trung

trung

SO rang

budc

SO ca kiém thir khi

chua c6 rang budc so

4704

480

216
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5 25 2 1728 32

Bang I11-1 Két qua thir nghiém

Tir bang két qua trén ta thay:

- Viéc md rong rang budc dang s6 da lam giam dang ké sb lugng test input cling nhu
thoi gian thuce hién.

- S6 ca kiém thu phu thude vao sb rang budc va cac quan h¢ chir khong phu thudc
vao sb dic trung.

- Cay dic trung véi rang budc s6 cho phép biéu dién cay mot cach linh hoat hon.

3.5 Kétluan chuong

Chuong 3 di trinh bay chuong trinh sinh ca kiém thir cho ciy dic trung c6 rang budc sb.
Chuong trinh di dap Gmg duoc cac chirc nang nhu nhap ciy dic trung, phang héa cay dic
trung, sinh ca kiém thir theo cip bang PICT va chuyén vé ca kiém thir cho ciy ban dau
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KET LUAN
1. Két qua dat dwoc
Lu4n vin cia tac gia v6i d& tai “Sinh ca kiém thir cho mé hinh dic trung c6 rang
budc s6” vé co ban di hoan thién. Dé tai da giai quyét dugc cac van dé sau:
1. Trinh bay cac khai niém co ban cua kiém thir phadn mém, cac ki thuat kiém
thir, quy trinh kiém th.
2. Nghién ctru vé md hinh cay dic trung dang co ban, cac 1y thuyét vé dong san
pham phan mém.
3. Pé xuit viéc mo rong md hinh cho cay dic trung co ban: thém cac dic trung
s6 va rang budc sb.
4. Xay dung dugc chuong trinh thir nghiém tir cac 1y thuyét nghién ctru, va két

qué thtr nghiém ban dau

2. Han ché
Bén canh nhitng mat da dat dugc, luan van van con c6 mot sd mat han ché:
1. Méi chi 1am duoc voi mot sd rang budc s6.
2. Chuong trinh méi xtr Iy duoc file dinh dang dau vao 1a file text va luu dudi
dang Excel chua xur 1y véi cac dinh dang khéc.
3. Do thoi gian gip rit va kha nang c¢6 han, luan vin con nhiéu thiéu so6t, mong duoc

hoi dong danh gia va gop y dé t6i chinh sira luan van duoc tot hon.

3. Huong phat trién
Vi két qua cta qua trinh nghién ctiru va han ché cta chuong trinh, dinh huéng phat
trién tiép theo cua luan van :
- Xt 1y vé6i cac dic trung véi cac gia tri lién tuc, 1am ting kha ning biéu dién cua mé
hinh.
- M6 rong FOT véi cac yéu cau khac dé phu hop véi cac bai toan thiét ké test input
nhu mo rong vé do uu tién.
- Két hop véi cac phuwong phap khic ciia BBT nhu phwong phap thir nghiém

két hop va ki thuat phan tich mién dau vao “input-domain” vi du, phan ving tuong
duong, gia tri bién, vv..) dé giam thiéu duoc cac test input
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