ﬂd State Transition Testing

Gilp kiém tra sw thay ddi trang thai clia hé
thong

Gom 3 budc

O Mb hinh hé thdng nhw mét May trang thai (Finite
state machine) hodc Luwoc d6 chuyén trang thai
(State transition diagram)

O Lap Bang trang thai (State Table) dé xem xét cac
buwéc chuyén trang thai co thé gay 16i (Invalid
transition)

O Thiét ké cac ca kiém thir ttr Bang trang thai va Mo

hinh




ﬂd 1. State Transition Diagram

Pinh (State)
0 Mét trang thai ciia hé thong
Canh (Transition)

O Bwd&c chuyén tr trang thai nay sang trang thai khac
cua hé thong

Sy kién (Event)
O Su kién khién hé thong thay dbi trang thai
Hanh dong (Action)

0 Két qua cla viéc chuyén trang thai (vd thdng bao
16i...)




ﬂ’ cdio

Néu chwa co6 tai khodn khach hang cé thé yéu
cau m& tai khoan. Tai khoan & trang thai dw no
khach hang cé thé yéu cau nap tién va rat tién.
Néu yéu cau rut tién nhiéu hon dw no hién co
tai khodn sé& chuyén sang trang thai thiéu no va
chi khi khach hanh nap tién nhiéu hon no hién
c6 thi méi tré lai trang thai dw no. Khi yéu cau
dong tai khoan néu & trang thai dw no s6 dw sé
bang 0, néu & trang thai thiéu no sé yéu cau tra
no.




. Vidu: So do trang thai Tai khoan ngan
% hang

Withdraw [withdrawal <= account balance]

Open Account Account In Credit

® (2)
(1) l A

Close Account [accoun! balance = 0]

Deposil [deposit + account balance >

Withdraw [withdrawal > account balance l

v

Account Overdrawn Write Off Bad Debi

(3)

Deposit [deposil + accoun! balance

/




ﬁd 2. State Transition Table

Liét ké tat ca to hop bwdc chuyén gitra
cac trang thai, khéng nhat 1a budc
chuyén hop lé
O Wu diém: Giup phat hién cac dwdng di khdng

hop |€ gilra cac trang thai
O Khuyét diém: Bung no to hop trong trwdng
hop 6 nhiéu trang thai va s kién

hﬁs



.. Vd: Bang trang thai cho Tai khoan
ngan hang

Valid lComment

|
|

Transition
1 (A N S S —— ) i
N R . ¥ iNew account - -
1 3 N [Possible neqative test case> M B
1. . N
2 . 1 N ,
® 2 I ‘Qel}osit and withdraw [withdrawal <= account balancel |
2 3 p il Withdraw [withdrawal > account balancel
2 4 Y Closed account [account balance=0]
3 1 | N _
. _— B . Deposil [deposit + account balance >= 01 N
3 3 Y Deposit [deposit + account balance < 0 ]
4 Y [Write Off Bad Debt [account balance < 0]
1 N | - -
4 T 2 N ossible neaative test case - - —
4 | N &zossmlr- neagative test "1::) ] N
4 N ossible neqalive tesl cas




oo 3 Thiét ké Test case tir Bang trang
thai

Precondition Condition Expected Result (Action)
(State) (Event)

Chua c6 tai M@ tai khoan Tai khoan duoc tao véi balance  S1=>S2
khoan >=0

TC2 Chua c6 tai Rut tién Thoéng bao khong ton tai tai S1=>S3
khoan khoan

TC3 Chua c6 tai Pong tai Thong bao khong ton tai tai S1=>54
khoan khoan khoan

TC4 Tai khoan cé Glri tién D Balance = balance + D S2=>S2
balance >=0

TC5 Tai khoan cé Rut s6 tién Balance = balance—W >=0 S2=>S2
balance >=0 W <=

balance
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3. Thiét ké Test case tir Bang trang

thal

Precondition | Condition Expected Result (Action)
(State) (Event)

TC7

TC8

TC9

TC10

Tai khoan cé
balance >=0

Tai khoan cé
balance >=0

Tai khoan cé
balance <0

Tai khoan cé
balance <0

Tai khoan cé
balance <0

RuUt s6 tien W

> balance

Dodng tai khoan

Glri tiéen D +
Balance >=0
Glri tién D +
Balance <0

Write bad
debit

Balance = (balance—W ) <0 S2 =>S3
Tai khoan bj dong S2=>54
Balance =0

Balance = Balance + D >=0 S3=>8S2
Balance = Balance+ D <0 S3=>S3
Tai khoan ghi no S3=>54




- 3. Thiét ké Test case tlr Bang trang
thai (tt)

HTC Precondition Condition Expected Result (Action)
(State) (Event)

TC11 Tai khoan ghing G@itiénD+  Balance =Balance+D>=0 S4 =>S2
Balance >=0

TC12 Tai khoanghing GIitiéenD+  Balance =Balance+D<0 S4 =>S3
Balance <0

TC13 Tai khoan bj dong GUi tién Thong bao tai khoan da bi dong  S4 =>S2

TC14 Tai khodn ghing  RUt tién Thong bao tai khoan ghi ng S4 =>S3

TC15 Tai khoan bj dong Rt tién Thong bao tai khoan da bi dong  S4 => S3

TC16 Tai khoan ghino  Dodng tai Thong bao tai khoan ghi ng S4 =>S4
khoan

TC17 Tai khoan bi dong Dodng tai Thong bao tai khoan da bi dong S4 => 5S4

khoan




. 3.Thiét ké Test Case tir M6 hinh
i trang thai

[ao tap Test case phu
[0 Tat ca céc trang thai (Binh)
[0 Tat ca cac bwdc chuyén trang thai (Canh)

N m



‘d Test Case pht tat ca cac dinh

Withdraw [withdrawal - yccount balance ) ‘
pen Account Acxount In Credit
2 (2)

CA

TC1:S1>S2->S3 > 54




‘wio  Test cases pha tat ca cac dinh

TC1:S1>S2->S3 > 54

Precondition Condition Expected Result (Action)

(State) (Event)

Chua co tai M@& tai khoan Tai khoan duoc tao véi balance  S1=>S2
khoan >=0

Tai khoan cé Rut s6 tién Balance = balance—W < 0 52 =>S3
balance >=0 W > balance

Tai khoan cé Ghi no Tai khoan ghi no S3=>54

balance <0




id Test Case phu tat ca cac canh

vergpgrawn

Ta ]

Tih952932953953952952954 y




- cdio
4,

Chua c6 tai
khoan

Tai khoan cé
balance >=0

Tai khoan cé
balance >=0

Tai khoan cé
balance <0

Tai khoan cé
balance < 0

Tai khoan cé
balance >=0

Tai khoan cé
balance >=0

Mo tai khoan

Glri tién D

Rut s6 tién
W > balance
GUlri tién D <
0 — balance
GUri tién D >=
0 — balance
Rut s6 tién
W <=
balance
Pong tai
khoan

Tai khoan duwoc tao vdi balance
>=0

Balance = balance + D

Balance = balance— W <0
Balance = balance+ D <0

Balance = balance+ D >=0

Balance = balance—-W

Tai khoan bj dong

Test cases phu tat ca cac canh
Tc1-51952952%53953952952954

Precondition Condition Expected Result (Action)
(State) (Event)

S1=>S2

S2 =>S2

S2 =>S3

S3 =>S3

S3=>S2

S2 =>S2

S2=> 54




‘wio Test cases phu tat ca cac canh (tt)

TC2:S1>S2>S3 > 54

Precondition Condition Expected Result (Action)
(State) (Event)

Chua co tai M& tai khoan Tai khoan duoc tao véi balance  S1=>S2
khoan >=0

Tai khoan cé Rut so tién Balance = balance—-W <0 S2 =>S3
balance >=0 W > balance

Tai khoan cé Ghi no Tai khoan ghi no S3=>54

balance <0




B AL n
" cdio Bai tap

Gié hang trén mot trang mua ban trwc tuyén dwoc bat dau voi
trang thai la rong (khéng c6 mon hang nao). Khi ban chon mét san
pham thi né s& dwoc dwa vao gidé hang. Ban ciing c6 thé bd chon
cac mon hang trong gié hang. Khi ban quyét dinh mua hang, thi sé
xuat hién man hinh tdng hop cac moén hang dang cé trong gid cung
v&i théng tin vé gia tién, sé lwong va tdng tién cta gidé hang, dé

cho ban xac nhan xem dung hay chwa. Néu ban thay sé lvong

hang va gia tién OK thi ban sé dwoc chuyén sang trang thanh

toan. Ngwoc lai ban sé quay lai trang mua hang (luc nay ban co

thé bd chon cac mén hang ban mudn bd bot).

Yéu cau:

O Dwaraso q6 trang thai - state diagram — cho thay céc trang thai/states
va suw chuyeén tiép/transition khac. Xac dinh test case — mét loat cac
trang thai — bao phu toan bd cac chuyén tiép.

O Dua ra mot bang trang thai. Cho mot vi du kiém thir treérng hop
| &n tiép khong hop l&é.




ﬂd Use Case Testing

Use Case: mb6 ta mét chubi cac hanh déng
cua nguwdi dung hoac hé thong khac (Actor)
twong tac véi hé thong
] Brief description

0 Flow of events
Basic flow
Alternative flow 1
Alternative flow 2

0 Special requirements
0 Preconditions

[0 Post-conditions
O Activity diagram




ﬁd Flow of Events

Start Use Case
Basic Flow

Alternate Flow 3

Alternate Flow 1

Alternate Flow 4
Alternate Flow 2

End Use Case

Scenario: mot chudi cac sw kién tiv ltc bat
dau dén ket thuc 1 Use Case

N 18




id Xac dinh Scenario

Basic Flow
Combination of Basic Flow & Alternate Flows
Combination of Alternate Flows

?ﬁ\‘ rﬁ?“ M
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Scenario

Starting Alternate Flow
Flow

S2
S3
S4
S5
S6
S7
S8

Basic Flow

Basic Flow
Basic Flow
Basic Flow
Basic Flow
Basic Flow
Basic Flow

Basic Flow

Alternate Flow 1
Alternate Flow 1
Alternate Flow 3
Alternate Flow 3
Alternate Flow 3
Alternate Flow 4

Alternate Flow 3

Alternate Flow 2

Alternate Flow 1

Alternate Flow 1

Alternate Flow 4

Alternate Flow 2




ﬂd Thiét ké Test Case tir Use Case

Xac dinh tat ca Scenario tr Use Case
V&i moi Scenario xac dinh it nhat 1 Test
Case va tap diéu kién dé TC co thé thuc
thi

V&i mbi Test Case xac dinh di liéu kiém
thtr (Test Data) cho viéc kiem thu




ia Vd: Dang ky hoc phan

Basic Flow

Logon

Select “Create a schedule”
Obtain Course Information
Select Courses

Submit Schedule

Display Completed Schedule

SN 22
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id Vd: Bang ky hoc phan

Alternate Flow
1. Unidentified Student
2. Quit

3. Unfulfilled Prerequisites, Course Full or
Schedule Conflicts

4. Course Catalog System Unavailable
5. Course Registration Closed

SN 23



TS

£ cdio Activity Diagram

Alternate Flow 1

Alternate Flow 5

Alternate Flow 4

Alternate Flow 3

Alternate Flow 2 6

vV

Basic Flow




TS

* cdio Xac dinh Scenario
Starting Flow | Alternate Flow

Scenario 1 — Successful Registration Basic Flow

Scenario 2 — Unidentified Student Basic Flow Alternate Flow 1
Scenario 3 — User quits Basic Flow Alternate Flow 2
Scenario 4 — Course Catalog System Basic Flow Alternate Flow 4
Unavailable

Scenario 5 — Registration Closed Basic Flow Alternate Flow 5

Scenario 6 — Cannot enroll Basic Flow Alternate Flow 3




id Xac dinh Test Case

Xac dinh input cho tirng buwdc (Step) cua
Use case

X&c dinh mién gid tri cho tirng input
Két hop mién gia tri cGia input cho tirng
Test Case

N %



id Xac dinh input cho twng buwéc

B1
] Student ID
] Password

B3

[0 Prerequisites Fulfilled
[0 Schedule Open
[0 Course Open

B4

O Ciurse Selected




Test Scenario/S Student Password Courses Prereguisites Course Schedule Expected
Case Condition Io selected fulfilled OoOpen Oopen Result
Io
RC 1 Scenario 1- |V v W v v v Schedule
successful and
registration confirmation
nurmber
cisplayed
RC 2 Scenario 2- I NSA ™NSA NSA NSA NSA Error
unidentified message;
student back wo
login screen
RC 3 Scenario 3- |V v ™NSA NSA NSA NSA Login screen
walid user appears
quits
RC 3 Scenario §- v v ™NSA NSA NSA ™NSA Error
course message;
registration back o step
systom 2z
unavallable
RC 5 Scenario S- VvV v NSA NSA NSA NSA Error
registration message;
closec back o step
2
RC & Scenario 6- v v W v I v Error
cCannot message;
enroll -- back Lo step
course full 3
RC 7 Scenario & |V v w 1 v v Error
cCannot message;
enroll -- back o step
prereguisite 3
not fulfilleg
RC &8 Scenario & V v v v v I Error
cannot message;
enroll -~ back o step
schecule =3
conflict




id Xac dinh Test Data

Xac dinh gia tri cu thé cla tirng input cla
mOi Test case

N 29



Test Scenario) Student Password Courses Prerequisites Course Schedule Expected
Case Condition Io selected fulfilled Open Open Result
o
RC 1 Scenarko 1- Jjhocumann abocl 23 M131 - Yes Yes Yes Schedule
sSuoccessful anmnd
registration confirmation
E=20z numMmber
displayed
S101
RC 2  Scenario 2- Jheuamanl N/AA NSA NS NI NS Error
unicentifiec mossage;
stwucent Dack tao
login screen
RC 3 | Scenario 3- jheomann abcil2>3 ' NSA NIA NIA NS~ Logim
valld user screen
quits appears
RC 4 Scenario 4- jheomann  abcil2>3 NSA BNIA NIA NS Error
CoOUrse mossago
registration Dack tao stop
SysSterm 2
unavallaclie
RC S Scenaro S- jhoumann abocli23 ™NS A NSA NSA NS A Error
registration message;
< back to step
2
RC &  Scenario 6- jhocumann abcoclil23 ~M131 Yes Mi101 Yes Error
cannot full Mmessage;
enrcll -~ Dack tao stop
course full E201 -~
S101
RC 7  Scenario 6- jheumann abcil23 Mi101 No for E202 Yes Yes Error
cannot mossage;
enrcoll -~ E>D: Dack to stop
prereqguisite Y
not fulfillea
S101
RC 8 | Scenario 6- jheumann  abci23 Mmi101 Ives Yes E202 ang Error
cannot S103 mossage;
enrcoll -~ E=0* conflict Dack to stop
schedule -
conflict

S101




