| / \
@)
N \\g MO HINH HOA PHAN MEM
)|
[

TUAN 4:
STATE MACHINE DIAGRAM

GVLT: NGUYEN THI MINH TUYEN

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

N
\

1.Giéi thiéu
2. Trang thai
3.Chuyén tiép
4.Loai sw kién

5.Loai trang thai

NOI DUNG

6.Cac diém vaolra

MO HINH HOACRIB Al ¥iéing.com

N GlepY bt uEid YEN



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

LN
A

O 1.Gii thidu

MO HINH HOACRIB iy iadng com

NOI DUNG

N GlepY bt uEid YEN



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

s

GIO|I THIEU Y

1 e M&i doi twong cd mét sd lwong hiru han céc trang thai sudt vong
doi cuaa nd.

* Biéu d6 may trang thai (State machine diagram) dwoc dung dé:
* M6 hinh c4c trang thai cé thé ciia mét hé théng hay dbi twong
* Chi ra cach dich chuyén trang thai xay ra nhw la két qua cia moét sw
kién
* Chira hanh vi nao hé théng hay déi twong thé hién & méi trang thai

* Vidu: moé ta & mlrc cao cua hanh vi cia mot lecture hall

free= occupy() free=
true false
release()
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VI DU: LECTURE HALL WITH DETAILS /

free= occupy() free=
true false
release()

|

class LectureHall {
private boolean free;

public void occupy() {
LectureHall free=false:
}
— free: boolean public void release() {
free=true;
+ occupy() }
+ release() il
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I DU: DIGITAL CLOCK

DigitalClock

- min: int
- hours: int

+ set(): void
+ inc(): void

new

/min:=0; hours:=0;

(00 00)35et

MO HINH HOARIS AN MEMng.com

( showtime )
Ldo/Show current time
J
sef()
£ set hours g -
entry/Beep inc()
:=(hours+1)mod24
do/Show hours /hours:=(hours+1)mo
- y,
set()
( setminutes | e
in
entry/Beep A d
Ldo/Show minutes /min:=(min+1)modé0
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2. Trang thai
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TRANG THAI (s )
(

1 Trang thai = cac node cua may trang thai

S
. A . A entry/Activity(...)
Khi mét trang thai dang hoat dong dolActivity(...) J
* Pdi twong dang & trang thai dé exit/Activity(...)

* T4t ca cac hoat dong bén trong dac ta trong trang
thai nay cé thé dwoc thuce thi

* M6t hoat d6ng gdm nhidu hanh dong ( free
do/Display as available

L4

entry / Activity(...)

* Puwoc thue thi khi ddi twong vao trang thai

* exit / Activity(...) occupy| |release
* DPuoc thye thi khi dbi twong thoat khéi trang thai :
( occupied ]
* do /Activity(...) entry/Save user reservation

: e . . do/Display as occupied
* Duwoc thwe thi trong khi doi twong con duy tri trang | oxit/Delete user reservation

~ thainay
MO HINH HOARIZ N WedAng.com N GlepY bt uEid YEN 8
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3.Chuyén tiép
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Q} N TIE g /
HUYEN TIEP > T
\ (

Chuyén tir trang thai nay sang trang thai khac

fs\e [g] /A>fT\
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Event @ Parameter @ @ Guard %@ >@% Activity

()
—~ -
2/
* Event (trigger) dwoc thyec thi
* Kich hoat ngoai sinh e (?.Eé trinh  chuyén trang thai
ienra

* C6 thé kich hoat qua trinh

chuyén déi trang thai * Neéu guard sai:

» * Khéng cé qua trinh chuyén
* Guard (condition) trang thai nao dién ra, event bi

* Biéu thirc Boolean huy b
* Néu event xdy ra, guard dwgc  * Activity (effect)

kieém tra * Chudi cac hanh déng dwoc thuc
* Néu guard dung: hién trong qua trinh chuyén dbi
* T4t ca cac hoat dong cla trang trang thai

thai hién tai bi chAm dut.

~* Moi hoat dong thoat lién quan
MO HINH HOAGRIZ ishtr8Ang.com N Gl hrbeohrtdiihddidintuid Y EN 11
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1 nternal transition
D 4 )

state1

entry/Activity1
event1/Activity3
\exit/ActivityZ

Néu event1 xay ra
= Pbi twong duy tri trong state1
= Activity3 duwoc thye hién

MO HINH HOACRIB Al ¥iéing.com

LOAI CHUYEN TIEP [1]

s

External transition
4 ™\

state1

entry/Activity1
exit/Activity2

- =/

event1/Activity3

Néu event1 xay ra
= DPoi twong roi khoi state1 va
Activity2 dwgc thye hién
= Activity3 duoc thwe hién
= Pdi twong vao state1 va
Activity1 dwgc thye hién
N G eebeohid Nl hbitudred Y EN 12
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LOAI CHUYEN TIEP [2] /

/1 Khi ndo cac chuyén tiép sau dién ra ?
O S1 e a5 If e1 occurs, A1 is aborted and the object
do/AT : [ ] changes to S2

If e1 occurs and g1 evaluates to true, A1 is
ellgTl S2 | aborted and the object changes to S2

S1

do/A1
~—

= As soon as the execution of A1 is finished, a
Edolm S2 completion event is generated that initiates the
transition to S2

As soon as the execution of A1 is finished, a
% [91] s; | completion event is generated; if g1 evaluates to
do/A1 true, the ftransition takes place; If not, this
transition can never happen

B [ [
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CHUOI CAC HOAT BONG bU'OC THUC HIEN

il e xay ralagi?
4 B r N
3t e[x==4]/x=x*2 D
@ > entry/x=4 entry/x++
exit/x++
X J N J

S1 becomes active, X is set to the value 4
e occurs, the guard is checked and evaluates to true

Sl isleft, x issetto 5

The transition takes place, X is set to 10

MO HINH HOACRIB iy iadng com

S2 is entered, X issetto 11
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\\; Vi DU: REGISTRATION STATUS OF AN EXAM

/
O
not registered D register fi registered R
[registration possible]
new date/Check date entry/Enter date in calendar
< do/Study for exam
withdraw problem/Discuss with colleagues
\ 5 [withdrawal possible] \exitlDeIete date %

MO HINH HOAGRIH A &g com N Gt Ferbohtrtd N dnbitudrid Y EN 15
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4.Loai sw kién
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LOAI SU KIEN [1]
w\

Signal event: Bén g&i go&i tin hiéu cho bén nhan ma
khdng can doi trd 10i (giao tiép khéng ddng bo)

* Vidu: rightmousedown, sendSMS (message)

e Call event: Triéu goi thao tac

* Vidu: occupy (user, lectureHall), register (exam)

* Time event: Chuyén déi trang thai dwa trén thoi gian
e Twong doi: dwa trén thdi gian xay ra sw kién trong trang thai
active
* Vidu: after (5 seconds)
e Tuyét doi
* Vidu: when(time==16:00), when(date==20150101)

CuuDdeng TharCong.com https: /b Xcom/tai lNéldhentucntt
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LOAI SU KIEN [2]
A _

Any receive event: dic ta loai chuyén tiép 'else’, ! s2 \
xay ra khi bat ky sw kién nao xdy ra ma khéng kich (s

> r do/A1
hoat chuyén tiép khac tw trang thai hoat dong Al @

* Tw khoa all

* Completion event: Duoc tao ty dong khi moi thw
dwoc thwc hién ¢ trang thai hién tai dwoc hoan
thanh.

* Change event: Kiém tra l1au dai xem diéu kién co
dung khong

* E.g.,when(x > y), after(90min)

MO HINH HOARIH AN Y ng.com N Gt Ferbohtrtd N dnbitudrid Y EN 18
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CHANGE EVENT VS. GUARD
N\ (

Checked permanently

O \
( attending lecture after(90min) \(
@o/Listen to lecture K&

leisure time]
y,

( attending lecture ) lecture ended[time=290min] S :
: leisure time
Ldo/Llsten to lecture

Only checked when event occurs

L/

MO HINH HOAGRIH A &g com N Gl rtborttd MRS Y EN 19
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5.Loai trang thai
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\:\IITIAL STATE

“Bat dau” clia mdt biéu dd may trang thai
Pseudostate
e Tam thoi, ttre 1a hé thdng khdng thé duy tri trong trang thai do
* La cau trac diéu khién hon 1a mét trang thai that
* Khdng c6 chuyén tiép vao, thwdng coé 1 canh ra
* Néu canhra >1

* Guard phai loai trtr IAn nhau va bao phu tat ca cac trwdng hop co thé
xay ra dé ddm bao duy nhat mét trang thai dich dwoc dat dén

* Néu trang thai dau dwoc kich hoat, déi twong sé 1ap tirc chuyén
sang trang thai tiép theo
* Khéng cé sy kién nao dwgc phép trén canh ra (ngoai trlv : new())

MO HINH HOARIH AN Y ng.com N Gl rtborttd MRS Y EN 21
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FINAL STATE VA TERMINA

1 inal State
* La trang thai that

e Danh dau két thuc chudi trang thai

E NODE

* Pdi twong cé thé duy tri trong trang thai cudi mai mai

Terminate Node
* Pseudostate
* Két thuc may trang thai

* P4i twong dwoc mo hinh cham dit sw ton tai (=

is deleted)

MO HINH HOARI AN YEMng.com N Gl ribohrit i idhtituid Y EN
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Pseudostate

DECISION NODE

* Dwoc dung dé md hinh cac chuyén tiép thay thé

[b.\oj

SRR
S2

O
—

S3

=0\

[ ] = I\
S1 e1/b:=b+1 >
[bbaj

~—

S2

S3

MO HINH HOACRIB iy iadng com

equvivalente 81\b<=0\

_— e1[b>0]

equivalent?
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EXAMPLE: DECISION NODE
A\ (

| withdraw

E'egistered J >

O

(§ graded

performance /[ positive J

)
{ not W grade correction correction
[new [new
i J grade<5]| |grade=5]
v
\{negative]
\ 4

MO HINH HOAGRIH A &g com N Gl rtborttd MRS Y EN 24
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\\; PARALLELIZATION VA SYNCHRONIZATION NODE
) T

arallelization node

* Pseudostate
* T&ch ludng diéu khién thanh nhiéu ludng dong thoi
* 1 canh vao

* >1 canhra

Synchronization node

* Pseudostate

* Hop nhat nhiéu lubng ddng thoi
* >1 canh vao

* 1canhra
MO HINH HOACRIH N ¥HaMng.com N Gilp ot N hbitdred Y EN 25
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6. Composite state
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\\5 COMPOSITE S

T dong nghia: complex state, nested state

* Chuwra cac trang thai khac — “substates”

* Chi mdt trong cac substate duwoc kich hoat tai mét thoi diém

* P06 siu cua cac substate la tuy y

S3 el Composite state

—J

ATE

¢

e2 & S1 )

S1.1 ed e4 ®
Y

\ /e
\/

Substates
MO HINH HOAGRIH AN ¥HaMng.com
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VAO MOT COMPOSI

/\l Chuyén dén ranh gioi

s

E STATE (1/2)

Event State Executed Activities
O * |nitial node cua composite state "Beginning" S3
dwoc kich hoat e2 S1/S1.1 a0-a2-a3-a4
| S3
. el/al
Q%@t/ao
2 ‘ 31
e2/a2 entry/a3
exit/ad
H V
[ 8147 [ 81.2 ”84
@® > entry/ad entry/a7 —>@ ——>@
exit/ab exit/a8 |
MO HINH HOACRID AN YHdng.com NGME(EMM@MU{MYEN 28
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VAO MOT COMPOSITE STATE (2/2)

/1 Chuyén dén mét substate

Event State Executed Activities
O * Substate dworc kich hoat “Beginning” >3
el S1/51.2 a0-al-a3-a7
| S3
el/at
‘9@%0
— ‘ S1
e2/a2 entry/a3
exit/ad
> N v

[ 1.1 Y it Ol

entry/ad ——> entry/a7 —>@® —>@©

exit/ab 9 exit/a8

MO HINH HOAGRIH A &g com N Gt Ferbohtrtd N dnbitudrid Y EN 29
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RA KHOI MOT COMPOSITE STATE (1/3)

\l Chuyén di tr mot substate

Event State Executed Activities
"Beginning" S1/S1.1 a3-a4
e3 S2 ab-a5-a2-al
entry/a3 e5/a3
exit/ab \I/
[ $1.1 ‘84 (s1.2“e4 ((s2 ) .
[ entry/a4 entry/a7 —>@® > entry/al —>@
exit/ab J exit/a8
s J
e3/a2
MO HINH HOARIF AN, MEMng.com NGpY ot NS YEN 30
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RA KHOI MOT COMPOSITE STATE (2/3) (

/\l Chuyén ra khdi composite state

Event State Executed Activities
O "Beginning" S1/S1.1 a3-a4
e5 S2 ab-a5-a3-al
@& S1 R
entry/a3 e5/a3
exit/as \I/
[ 81.1 7e4 [ 81.2 134 s2_)_,
| entry/a4 ——>{entry/a7 —>@® > entry/al —>@
exit/ab ] gxit/a8 ;
_ >, 7\
e3/a2
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RA KHOI MOT COMPOSITE STATE (3/3)

/ \l Ch uyén df‘)i hoan toan tw Event State Executed Activities .
O composite state "Beginning" S1/S1.1 a3-a4
e4 $1/51.2 a6-a7
e4 S2 a8-a5-al
( S1 )
entry/a3 e5/a3
exit/ab \l/

[ S$1.1 o [ $1.2 = S2 e3
® > @ > entry/ad entry/a7 ——=>@® ——> entry/al —>@®
exit/ab exit/a8

& J
e3/a2

MO HINH HOAGRIH A &g com N Gl rtborttd MRS Y EN 32
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ORTHOGONAL STATE /

1 Composite state dwo'c phan thanh hai hodc nhiéu vung tach biét nhau bang
duwong nét dut

* M6t trang thai cia mdi ving ludn luén dwoce kich hoat tai thoi diém nao 4o,
tirc 14 cac substate dong thoi

* Entry: chuyén dén ranh gi&i cia orthogonal state kich hoat tat ca cac initial
state cua tat ca cac vung

* Exit: final state phai dwoc dat dén trong tat cd cac vung dé kich hoat sw

kién hoan thanh — 81 A
I ) I 1
()] [onsmmmme =)
1 i |
e2
@ sez—>{s83[>0 |
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%UBMACHINE STATE (SMS) ((ssws ]
1 |

Pé tai st dung cac phan cua biéu d6 may trang thai trong cac biéu
dd may trang thai khac

* Ky hiéu: state:submachineState

 Ngay khi submachine state dwoc kich hoat, hanh vi cua
submachine dwoc thwce thi

* Twong wng voi viec goi mot chwong trinh con trong ngén ng l1ap trinh

Qe[ not graded w grade \( graded:grade]
J 18 oQ

(

grade R

1 change _(
positive negative
)~ change

(.
2 J
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HISTORY STATE

Puwoc st dung khi, sau khi modt chuyén tiép bén ngoai dan dén viéc thoat
khéi composite state, hé thong tré lai cung substate da dwoc kich hoat
trwde khi viéc chuyén tiép xay ra.

 Kich hoat substate "cii" va tat ca cac entry activity dwoc tién hanh tuan tw
tr bén ngoai dén bén trong composite state

e Chinh xac mdt canh ra cla history state chi dén mét substate da dwoc st
dung néu
* composite state khdng bao gio dwoc kich hoat trwéc do

* composite state dwgc thoat ra thdng qua final state

* Shallow history state khéi phuc trang thai trén cung level vé&i composite
state

* Deep history state khdi phuc trang thai kich hoat cudi cung active substate

toan bd chiéu sau cla substate
MO HINH HOASRIH ity i8Ang.com N Gatgh¥ rbohirid it G Y EN 35
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Vi DU: HISTORY STATE (1/4) ((
!

/]

f S4 N

O Event
o st J | Eew | swe

[ == 09(81.1 Be s1.2]i)[ﬁ]£)@ "Beginning” S5

. ) el S4/S1/S1.1
.QLSS/ e9 % o4 e7 - -

) @ { - su} = (H—) S1/51.1
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Vi DU: HISTORY STATE (2/4) ((
!

/]

(i S4 2)

O Event
N - J B | see

[ == 09(81.1 Be s1.2]i)[ﬁ]£)@ "Beginning” S5

. ) el S4/S1/S1.1
.QLSS/ e9 % & e7 - -

= @ /L b¢ S$3.2 J " 512
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y>

S4

._)Lss eg%

e4

e’

J

2

1

eb

3
S3.2
J

MO HINH HOARI AN, MEMng.com

s

VI DU: HISTORY STATE (3/4) g

| T
e

"Beginning" S5
e9 (H—) S1/S1.1
N Gatp b I dhtintud Y EN 38
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VI DU: HISTORY STATE (4/4) g

p>

S4

._)Lss e9 __)@

e4 e7

e

)

&

~

‘9 .9{81 1]—){81 2 --Beginning-. S5
e10

e8 (H*—) $3/53.1

J

MO HINH HOARI AN, MEMng.com
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CAC PIEM VAO/RA

1 Entry and EXxit Points

~

e Co ché dong goi

o4

X

* M6t composite state sé dwgc vao hoac thoat ra thong qua mdét trang
thai hon la cac initial state va final state

* Qua trinh chuyén tiép bé&n ngoai ma khéng can biét cau trac bén trong
cla composite state

S3 el

)

e2

(@ X
S2

\.
S1.1QF

e3

S2

MO HINH HOACRID bl ¥fing.com

N Gateprebeohtridifdldhéntudied Y EN



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

[N

i\

O

registered performance

withdraw

X

regis ' performance

withdraw

X
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VI DU MINH HOA [1]

study program ]
inactive J

leave university

O pay tuition fees

new semester
[tuition fees not paid]

leave university

)

study program active

bachelor

ended bachelor's degree
completed

bachelor's
degree

enroll for master's degree

master

master's
degree

ended master's degree
completed

.

enroll for doctorate

[ doctorate }ﬂa@

J

MO HINH HOACRID iy ¥iréfing.com
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\ Vi DU MINH HOA [2]

A
/] _ =
. Ix=2 Z?;;Y:/;’- 0 | e3[x<0]/x++ Event||State entered % 2
C \exit/z++ b
02/7=7"2 Start A 2
' R
C
entry/z++;y=2 R2 e
exit/y=1
[ C1 ) ( ¢c2 ) et C1 4
entry/z=2-2 e3[Z--6] entry/yzo %
el/x=4 e3d/y-- exit/x=-1 e3 C2
exit/z=3
e
(/H\D > e4 “ ]
\_ /
3[z==3 ed 1
63fz==3] 9 el C2
— CE
entry/x=0 oz entry/y++ e5 A -1
elly++ e3 e2/z=1
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Name Notation Description
\J
( S \ Description of a specific “time span” in
State entry/Activity(...) which an object finds itself during its “life
do{Acti\{ity(...) cycle”. Within a state, activities can be
exivActivity(...) executed by the object.
" e State transition e from a source state S to a
Transition T
target state T
Initial state Start of a state machine diagram
Final state End of a state machine diagram

Terminate node

@
@®
X

Termination of an object’s state machine
diagram
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N

NOTATION ELEMENTS (2/2)

s

| e

Syntax

Beschreibung

Decision node

Node from which multiple alternative
transitions can origin

Parallelization node

Splitting of a transition into multiple
parallel transitions

Synchronization
node

Merging of multiple parallel transitions
into one transition

Shallow / deep
history state

B @

“Return address” to a substate or a
nested substate of a composite state
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