Statecharts

e Used to model behaviour of Reactive Systems

(event driven, react to internal and external stimuli)

e Visual formalism but formal and rigourous for

1.

documentation

. analysis

2
3.
4

simulation

. code generation

e Solves FSA problems:

1.
2.
3.

COMP 304

flat = hierarchy (= re-use)
represent large number of transitions concisely

represent large number of states concisely
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Statecharts references
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Statecharts tools

STATEMATE [ htt p: //www. i | ogi x. conl product s/ magnun i ndex. cf nj
Rhapsody [ htt p: // www. i | ogi x. com product s/ rhapsody/rhap_i nc. cf nj
Rational Rose [ htt p: //www. rational . conj

Stateflow [ ht t p: / / www. mat hwor ks. coni product s/ st at ef | ow' ]

BetterState Lite
[http://wwv. Wi ndriver.com products/htm /betterstate. htm]

XJTek [ htt p: // www. Xj t ek. coni product s/ xj charts/]
Poseidon for UML [ ht t p: / / www. Gent | eWar e. coni
ArgoUML [ http://argounl . tigris.org/]
VisualSTATE [ ht t p: // www. i ar. conl Product s/ VS/ ]

SVM[http://msedl.cs.ncgill.cal people/tfeng/research. htnl]
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Statecharts =

1. Deterministic Finite State Automata (FSA, DFA)
2. Depth

3. Orthogonality

4. Broadcast

5. History

6. Time

7. syntactic sugar: entry/exit actions
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UML 2.0 Statecharts abstract syntax
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Deterministic Finite State Automata (FSA, DFA)

Not allowed in DFA!
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State
e N
A
A entry/ ...
do/ ...
exit/ ...
.

Default state (pseudo state)

3

transition

Nent(params) [guard] /output_action(params)
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Depth (XOR)

Statechart with depth give meaning State automaton
by "flattening"”
=
4 \ N
X
A e
g .l
C C
- J
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Depth and determinism

Statechart with depth give meaning State automaton (non deterministic)
by "flattening”
=
( \ 7
X
A e
f f

C
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Depth and determinism

State automaton (non deterministic)

Deterministic state automaton
Deterministic state automaton

) e outer transition first (STATEMATE)
inner transition first (UML)
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Why “inner-first” in UML Statecharts ?

outerl
e

outeré\

- e
innerl
—_ ]
f(2,"hello"
(2, ) outer3
g

i nner 2

J
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outer?2

e()
a()

innerl

e()
f(int, string)
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Orthogonality (AND)

meaning
Statechart with Orthogonal Components State Automaton
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Orthogonality and synchronization

ol

e/actl

)

e/act2

ClL)

hv@cs.mcgill.ca

Higraphs

12/18



Broadcasting (output events)

Input Segment: nmnn
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History States

~ \/
Autonomous
®¢ resume

Manual
to_manual

—
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Deep History
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Traffic Light Example, visual syntax (AT0M3)

O_‘

OFF
ON
NORMAL
RED
CROSSWALK
ON-OFF
AFTER(6
GREEN_SOON RED_WAIT ~
H*
IAFTER(2)
AFTER(2) ¢
YEZEOW
——>
POLICE
FLASHING
YELLOW_ON
FTER(0.5) FTER(0.5)

)
"

YELLOW_OFF
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Traffic Light Example, textual syntax

# Statechart description generated by SVM AToMB- pl ugi n,

STATECHART:
OFF
DEAD
ON [DS] [HS*]
NORMAL [ DS]
GREEN
YELLOW
RED [ DS]
RED WAI T [ DS]
GREEN_SOON
FLASHI NG
YELLOW ON [ DS]
YELLOW OFF

ENTER:
N: OFF
O thegl obal s. GUl . send(’ DEAD )

ENTER:
N ON. NORMVAL. YELLOW
O thegl obal s. QU . send(’ YELLOW )

ENTER:
N ON. NORMAL. GREEN
O thegl obal s. GU . send(’ GREEN )

ENTER:
N: DEAD
O thegl obal s. GUl . tk. destroy()
t hegl obal s. EXECUTOR. shut down()

ENTER:
N:  ON. FLASHI NG. YELLOW OFF
O thegl obal s. GUl . send(’ DEAD )

ENTER:
N ON. FLASHI NG YELLOW ON
O thegl obal s. QU . send(’ YELLOW )

ENTER:
N ON. NORMAL. RED
O thegl obals. QU .send(’ RED )
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TRANSI TI ON:

S: ON. NORMAL.

N ON. NORVAL

T: 6
cC 1

TRANSI TI ON:
S:  ON. NORVAL
N:  ON. NORVAL
E: CROSSWALK
cC 1

TRANSI TI ON:
S:  ON. NORVAL
N:  ON. NORVAL
T: 5
cC 1

TRANSI TI ON:
S:  ON. NORVAL
N:  ON. NORVAL
T 2
cC 1

TRANSI TI ON:
S: ON. NORVAL
N:  ON. NORVAL
T 2
C 1

witten by Thonas Feng
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UML 2.0: Class Diagrams and Statecharts
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