Chuong 6
Ky thuat kiém thi hop den (tt)

6.1 Ky thuat dung luoc dé chuyén trang thai

Ciing giéng nhu bang quyét dinh, luoc dé chuyén trang thai la
1 cOng cu rat hiu ich dé dac ta cac yéu cau phan mém hodac dé
dac ta bang thiét ké hé théng phan mém.

Thay vi miéu ta cac qui tdc nghiép vu phuc tap ma phan mém
phai thuc hién dudi dang dé doc va dé kiém soat nhu bang quyét
dinh, lugc d6 chuyén trang thai ghi nhan cac su kién xay ra, roi
duoc hé thong xtt ly cling nhu nhing dap ting cua hé théng.

Khi hé théng phai nhé trang thai truéc dd cdia minh, hay phai
biét trinh tu cac hoat déng nao la hop 1&, trinh tu nao la khéong hop
|& thi luoc d6 chuyén trang thai la rat thich hop.

Luoc d6 chuyén trang thai duoc cdu thanh tir cac thanh phan
co ban sau day :
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Trang thai dau ,
Trang thai trung gian Trang thai cudi

Ta c6 thé dat tén nhan dang cho tung trang thai trung gian, miéu
ta diéu kién chuyén trang thai kém theo ting cung chuyén trang
thai.

Ta c6 thé miéu ta hanh dong can thuc hién két hop voi viéc
chuyén trang thai.

Luoc dé chuyén trang thai ciia TPPM dat mua vé may bay :
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TPPM dat mua vé may bay co6 6 trang thai khac nhau :
Made :

1.
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diéu kién chuyén dén : sau khi nguoi ding da nhap
thong tin khach hang.

Hanh dong can thuc hién kém theo : khdi dong timer
TO dém thoi gian gil trang thai.

Cancelled (NonPay) :

diéu kién chuyén dén : sau khi timer TO da hét.

Hanh dong can thuc hién kém theo : null.

Paid :

diéu kién chuyén dén : sau khi nguoi dung da thanh
toan tién.



o Hanh déng can thuc hién kém theo : null.

4. Cancelled (ByCustomer) :
o diéu kién chuyén dén : sau khi nguoi dung da cancel.
o Hanh déng can thuc hién kém theo : null.

5. Ticketed:
o diéu kién chuyén dén : sau khi in vé xong.
o Két qua kém theo : vé may bay.

6. Used:
o diéu kién chuyén dén : sau khi nguoi dung da ding vé.
o Hanh déng can thuc hién kém theo : null.

Trong khi luoc dé chuyén trang thai la cach thic miéu ta hanh
vi cia TPPM dé hiéu va dé doc thi 1 dang khac - bang chuyén
trang thai — c6 thé miéu ta hanh vi cia TPPM hé théng hon va dé
Xt ly ty déng hon.

Bang chuyén trang thai gébm 4 co6t : trang thai hién hanh, su
kién xay ra, hanh déng can thuc hién/két qua thu duoc, trang thai
ké tiép.

Thi du luoc dé chuyén trang thai ¢ slide trudc cé thé chuyén
thanh bang chuyén trang thai :

Current State Event Action Next State
null givelnfo startPayTimer Made

null payMoney -- null

null print -- null

null giveTicket -- null

null cancel -- null

null PayTimerExpires -- null

Made givelnfo -- Made



Current State
Made
Made
Made
Made
Made

Paid
Paid
Paid
Paid
Paid
Paid

Ticketed
Ticketed
Ticketed
Ticketed
Ticketed
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Event
payMoney
print
giveTicket
cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

Action

Next State
Paid
Made
Made
Can-Cust
Can-NonPay

Paid

Paid
Ticketed
Paid
Can-Cust
Paid

Ticketed
Ticketed
Ticketed
Used
Can-Cust
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay



Current State Event Action Next State

Can-Cust givelnfo -- Can-Cust
Can-Cust payMoney -- Can-Cust
Can-Cust print -- Can-Cust
Can-Cust giveTicket -- Can-Cust
Can-Cust cancel -- Can-Cust
Can-Cust PayTimerExpires -- Can-Cust

Dua vao lugc dé chuyén trang thai, ta cé thé dé dang dinh
nghia cac testcase.

1. Phua cdp 1 : tao cac testcase sao cho mdi trang thai déu
xay ra it nhat 1 lan. Thi du 3 tescase sau sé kiém thr duoc
TPPM dat phticap 1 :
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2. Phu cdp 2 : tao cac testcase sao cho méi su kién déu xay
ra it nhat 1 1&n. Thi du 3 tescase sau sé& kiém thir duoc
TPPM dat phti cép 2 :
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Pha cap 3 : tao cac testcase sao cho tat ca cac path
chuyén déu duoc kiém thi. 1 path chuyén la 1 duong
chuyén trang thai xac dinh, bat dau tur trang thai nhap va
két thuc & trang thai két thuc.

bay la phu tot nhat vi da vét can moi kha nang hoat déng
ctia TPPM, tuy nhién khéng kha thi vi 1 path chuyén co
thé lap vong.

Phu c8p 4 : tao cac testcase sao cho moi path chuyén

tuyén tinh déu xay ra it nhat 1 lan. Thi du 5 tescase sau sé
kiém thir duoc TPPM dat phti cép 4 :
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Dua vao bang chuyén trang thai, ta cling c6 thé dé dang dinh
nghia céac testcase.

Current State Event Action Next State
null givelnfo startPayTimer Made

null payMoney -- null

null print -- null

null giveTicket -- null

null cancel -- null

null PayTimerExpires -- null

Made givelnfo -- Made

Made payMoney -- Paid

Made print -- Made

Made giveTicket -- Made

Made cancel -- Can-Cust
Made PayTimerExpires -- Can-NonPay

Paid givelnfo -- Paid



Current State
Paid
Paid
Paid
Paid
Paid

Ticketed
Ticketed
Ticketed
Ticketed
Ticketed
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Can-Cust
Can-Cust
Can-Cust

Event
payMoney
print
giveTicket
cancel

PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney

print

giveTicket

cancel
PayTimerExpires

givelnfo
payMoney
print

Action

Ticket

Refund

Next State
Paid
Ticketed
Paid
Can-Cust
Paid

Ticketed
Ticketed
Ticketed
Used
Can-Cust
Ticketed

Used
Used
Used
Used
Used
Used

Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay
Can-NonPay

Can-Cust
Can-Cust
Can-Cust



Current State Event Action Next State

Can-Cust giveTicket -- Can-Cust
Can-Cust cancel -- Can-Cust
Can-Cust PayTimerExpires -- Can-Cust

6.2 Ky thuat phan tich vung (Domain Analysis)

Nhu ta da biét, 2 ky thuat kiém thir phan I6p tuong duong va
phan tich gia tri bién chi yéu x(t ly cac bién dir liéu doc lap, roi rac.
Tuy nhién thuong thi cac bién di liéu cé moi quan hé véi nhau, do
do cach t6t nhat 1a nén t6 hop chung dé kiém thi

= NEu tao cac testcase cho ting bién di liéu doc lap thi s6

luong testcase sé qua nhiéu.

= Cac bién dit liéu thudng tuong tdc nhau, gia tri clia bién

nay co thé rang budc gia tri ctia bién kia, do dé néu kiém
thir chung doc 1ap thi khéng thé phat hién 16i lién quan dén
su rang budc nay.

Ky thuat phan tich vung rat thich hop trong viéc xac dinh céac
testcase hiéu qua khi cac bién di liéu cé su tuong tac 1an nhau.
N6 duoc xay dung trén 2 ky thuat kiém thir duoc dé cap & trén va
téng quat hoa chung dé kiém thr déng thoi n bién di liéu.

Xét trudng hop 2 bién dir liéu tuong tac nhau, ta thay co 4 loai
16i sau :

1. Bién ngang bi dich Ién hay xuéng

Pung Sai

y<d

y<3




2. Bién nghiéng sai goc
Pung Sai

W =x-10) Wl =X 10

3. Thiéu bién
bung Sai

v =X-10
y<=x+10

’/\ v<=x-10

4. Thua bién

Bung Sai

y<=x%x+10 y<=x-10

v =xX+10
/ L

Ta dinh nghta 1 sé thuéat ngi :

1. Diém on : la diém nam trén bién



2. Diém off : 1a diém khéng ndm trén bién

3. Diém in : la diém théa moi diéu kién bién nhung khong
nam trén bién.

4. Diém out : la diém khong thoa bat ky diéu kién bién.

Viéc chon diém on va off thudng phtuc tap hon ching ta nght :

= NéEu bién déng (dung toan ti so sanh cé yéu t6 =), thi
diém on nam trén bién va thudc ving xt ly. Trong trudng
hop nay, ta chon diém off ndm ngoai vung xur ly.

= Né&u bién mé (dung toan ti so sanh khoéng co6 yéu to =), thi
diém on nam trén bién nhung khong thudc ving xu ly.
Trong trudng hop nay ta chon diém off nam trong vang x(

ly.
Thi du vé cac diém on, off, in va out :
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Ky thuat phan tich viung yéu cau chung ta chon cac tescase
theo cach thuc sau :

1. Ung v6i méi diéu kién <, >, <, >, chon 1 diém on va 1 diém
off.

2. Ung v6i méi diéu kién =, #, chon 1 diém on, 2 diém off
ngay trén va ngay dudi diém on.



Binder dé nghi 1 bang rat hiu ich — ma tran kiém thir ving :
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Thi du, TPPM xét két qua dau dai hoc theo tiéu chuén sau :
= 10"GPA + ACT >= 71

=  GPA : diém trung binh tich lGy cta 16p ph6 thong (<=4.0)
= ACT : diém thi tuyén vao dai hoc (<= 36).
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6.3 Ky thuat dung théng tin trong use-case

Trong qui trinh phat trién phan mém hop nhat, ta thuc hién

nhiéu workflows khac nhau :

nam bat yéu cau phan mém, phan

tich timg yéu cau, thiét ké chi tiét dé giai quyét timng yéu cau, hién
thuc timg phan bang thiét k&, kiém thir két qua.

M6i workflows, tham chi méi lan lap thuc hién 1 workflow, ta
phai co két qua, két qua nay phai duoc miéu ta & dang dé doc, dé
hiéu bdi nhiéu ngudi va phai c6 gang don nghia dé tranh nhap

nhang.

Ta dung khai niém moé hinh dé miéu ta hé théng phan mém
theo mot géc nhin nao dé.
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Vé nguyén tac, khi kiém thir 1 thanh phan phan mém, ta co thé
tan dung bat ky théng tin nao trong bat ky mé hinh nao. Ky thuat
kiém th(r ding théng tin trong use-case la ky thuat dinh nghia cac
testcase dua vao cac kich ban thuc hién usecase.

Nhu chung ta biét, m6 hinh usecase miéu ta hé théng phan
mém theo gdc nhin bén ngoai : n6 cung cép cac chiic nang nao
cho nhing “user” nao. Thanh phan thiét yéu nhat cia mé hinh
usecase la cac luoc do usecase.

Méi luoc db usecsae thé hién 1 bé phan nho cla phan mém :
n6 bao gom nhiéu chuiic ndng va céc chic nang nay tuong tac véi
cac actor nao.

Thi du luoc dé usecase lién quan dén bd phan chic nang
quan ly khach hang trong hé théng thuong mai dién ti.
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Trong luoc d6 usecase, moi usecase thé hién 1 chiic nang ma
bén ngoai co thé truy xuét, tuy nhién moi usecase chi duoc miéu
td & dang toi gian : gém 1 hinh ellipse va tén goi nhé so bd vé
chiic nang cua usecase.

Pé hiéu day du hon vé usecase, nguoi ta can dac ta usecase
& 1 dang chi tiét nao do. Rat tiét la hién nay, méi noi moi khac,
chua c6 1 chuén nao duoc moi ngudi chép thuan.

O day, ta hay ding khuén mau chi tiét dé dac ta usecase do

Alistair Cockburn dé nghi trong sach “Writing Effective Use
Cases”.

Use Case Component Description

Use Case Number or Identifier A unique identifier for this use case

The name should be the goal stated as a short
Use Case Name .
active verb phrase
A il f th i
Goal in Context more detailed statement of the goal if
necessary
Scope

Corporate | System | Subsystem

Level Summary | Primary task | Subfunction



Use Case Component
Primary Actor

Preconditions

Success End Conditions

Failed End Conditions

Trigger

Main Success Scenario

Extensions

Sub-Variations

Priority
Response Time
Frequency

Channels to Primary Actor

Secondary Actors

Channels to Secondary Actors

Date Due

Completeness Level

Open Issues

Description
Role name or description of the primary actor

The required state of the system before the use
case is triggered

The state of the system upon successful
completion of this use case

The state of the system if the use case cannot
execute to completion

The action that initiates the execution of the use
case

Step Action
1
2

Conditions under which the main success
scenario will vary and a description of those
variations

Variations that do not affect the main flow but
that must be considered

Criticality

Time available to execute this use case
How often this use case is executed
Interactive | File | Database | ...

Other actors needed to accomplish this use
case

Interactive | File | Database | ...
Schedule information

Use Case identified (0.1)| Main scenario
defined (0.5) | All extensions defined (0.8) | All
fields complete (1.0)

Unresolved issues awaiting decisions



Thi du bang dac ta usecase “dang ky moén hoc” trong phéan

mém quan ly hoc vu ¢é ndi dung chi tiét nhu sau :

Use Case Component

Use Case Number or
Identifier

Use Case Name

Goal in Context
Scope

Level

Primary Actor
Preconditions

Success End Conditions

Failed End Conditions
Trigger

Main Success Scenario
A: Actor

S: System

Extensions

Description
SURS1138

Register for a course (a class taught by a faculty
member)

System
Primary task
Student
None

The student is registered for the course—the course
has been added to the student's course list

The student's course list is unchanged
Student selects a course and "Registers”

Step |Action
A: Selects "Register for a course”
Selects course (e.g. Math 1060)
Displays course description
Selects section (Mon & Wed 9:00am)
Displays section days and times
Accepts

oo s |Nv|=
® 2z 0 >0

Adds course/section to student's course
list

a Course does not exist
S: Display message and exit

Section does not exist

4a S: Display message and exit
4b Section is full

S: Display message and exit
6a Student does not accept

S: Display message and exit



Use Case Component Description
Student may use

Sub-Variations « Web

« Phone
Priority Critical
Response Time 10 seconds or less

Approximately 5 courses x 10,000 students over a

Frequency 4-week period

Channels to Primary Actor |Interactive

Secondary Actors None
Channels to Secondary  |N/A
Actors

Date Due 1 Feb
Completeness Level 0.5
Open Issues None

Dua vao dac ta vé kich ban chinh va vé cac néi rong cua kich
ban, ta sé thiét ké cac testcase theo y tuéng nhu sau :

= |t nhat 1 testcase dé kiém thr kich ban chinh.
= |t nhat 1 testcase cho ting néi rong co thé co.
= NE&u kich ban chinh hay 1 néi rong nao dé bi loop thi
khong can thiét phai kiém th phan loop lai.
6.4 Ky thuat dung dé thi nhan qua (Cause-Effect Diagram)

D6 thi nhan qua la 1 dang khac cla mang luan ly t6 hop ma
phan cuing thuong dung. Céc phan tir cau thanh doé thi nhan qua la

= cac nut : méi nit miéu td 1 hau qua (1 hay nhiéu hoat
doéng + 1 hay nhiéu két qua).

= cac doan thdng : mbi doan thdng miéu t& 1 nguyén nhan
(1 diéu kién dir liéu nhap & dang nhi phan)



= cac ky hiéu : méi ky hiéu miéu ta 1 phép toan luan ly.

= cac phan tr rang budc, méi phan t& miéu ta 1 rang budc
xac dinh nao do.
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Gia st dac ta 1 TPPM nhu sau : dit liéu dau vao la tén file gom
2 ky tu, ky tu dau 1a A hay B, ky tu con lai 1a ky s6, TPPM s& cap
nhat file, néu ky tu dau khéng phai la A hay B thi TPPM bao 16i X1,
néu ky tu thir 2 khéng phai la sé thi bao 16i X2.

Duyét doc dac ta va phan tich dac ta, ta tim duoc cac diéu
kién dau vao la :

1: Ky tu dau la A.

2 : Ky ty dau la B.

3 : Ky tu thit hai la ky sé.
Vacachauqua ddaurala:
101 : cap nhat file.

102 : bao 16i X1.

108 : bao 16i X2.

D6 thi nhan qua ctia TPPM 6 silde trudc la :



Trong nhiéu truong hop, ton tai t6 hop diéu kién nhap khong
thé xay ra, thi du & slide trudc, diéu kién 1 va 2 khong thé xay ra
dong thoi vi ky tu dau khong thé vira la A vira 1a B. DE miéu ta cac
rang budc nay, ta dung cac ky hiéu rang budc sau :

1. E : khong thé dong thoi xay ra.

2. | :phaiit nhat 1 diéu kién xay ra.

3. O:1vachi1 diéu kién xay ra.



4. R :néu a xay rathi b ciling xay ra.

R

D6 thi nhan qua ctia TPPM 6 slide 34 dugc hoan chinh la :

Qui trinh dinh nghia cac testcase dung ky thuat dé thi nhan
qua goém céac budc :

1. Déc ta cha TPPM dugc chia nho ra nhiéu phan nhod dé co
thé lam viéc dé dang (néu khong thi dé thi nhan qua sé rat
phuc tap).

2. Nhan dang cac nguyén nhan va hau quéa cla phan nho
dang xt ly.



5.
6.

Tim ma&i quan hé gita cac nguyén nhan va hau qua, moi
moi quan hé duoc vé thanh 1 dudng noi.

Xac dinh cac rang budc gira cac nguyén nhan va chu
thich chung vao do thi.

Chuyén dé thi nhan qua vé bang quyét dinh.

Chuyén bang quyét dinh thanh bang cac testcase.

6.5 Két chuong

Chuong nay da tiép tuc gioi thiéu chi tiét cu thé vé 4 ky thuat
kiém thr hop den dugc dung phd bién khac la ky thuat dung luoc
dd chuyén trang thai, ky thuat phan tich vung, ky thuat dung théng
tin trong use-case, va ky thuat dung doé thi nhan qua.

Ung v6i mbi k§ thuat kiém thl, chung ta ciing da gidi thiéu 1
thi du cu thé dé demo qui trinh thuc hién ky thuat kiém th( tuong

ung.



