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Update to States — Definitions 09/06/2

2018-09-06

bdd [ State-based Behavior ConceptsJJ

inital states can't be targets, final states can't be
sources.

Children of a Parallel State Property cannot be
either a source or target.

T

|

Transition Definition

Intentionally did not make source and target
links from Transition Definition to State
Definition. Wanted to decouple Transition
Definition and State Definition to make them
independently reusable. Source and Target
are defined at usage level.

State Definition

Should states have and
equivalent of ports to connect
transitions? Triggering event
would be equivalent for flow
property in port?

{if St?te has no chilcliren, state value Boolean Do we need a
then its State Value is true ‘—1:» separate
X iff an incoming transition has occurred, Pseudostate
trigger 0.1 guard 0.1 effect 0.1 but no outgoing transition has occurred, defintion?
Event Constraint Action and false otherwise.}
Defintion Defintion Defintion
complete, disjoint}
state 2
child'| 0..*
Composite State Definition -
— constraint' Con§tr_a|nt
Defintion
~
Do Constraint )
. Definitionand - on entry'
gth”tdrgn ofP:raIIeI ActionDefiniton | _®———"""7> 01 Action
ate Troperty are belong on a L L Defintion
called Regions. Composite State - — do
; | — N
But, there is n_o Definition, oron Iy - 0..1
zﬁ’:lpsasr?r:ethzeggtr; the Composite ~ on exit'
tat ?
model. Slalislsage 0.1
\ complete, disjoint}
\ composite state 2
\
Par: |} I State Definition Sequential s'cl te Definition initial| Initial State
arallel State De ] equential State De ] Definition
™ 1 >
{If Parallel State has children, {If Sequential State has children,
its State Value is true its State Value is true
iff all of its children are true and iff exactly one of its children is true and final | Final State
false iff none of its children are true.} false iff none of its children are true.} Definition
{Children of a Parallel State Cannot
be the source or target of of a Transition} Fork Node
Defiition,
logicnode | Join Node
[ 0 Definition,
; etc.
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bdd [ State-based Behavior UsagesJJ

Parallel State Definition

Transition Definition

Fork Node
N Defiition,
typedBy> l«typedBY» Join Node
source Definition,
Parallel State <1 ~* Transition etc.
target h ~ /T\«typedBy»
5 ~ < |
~. 49 .
Sequential State Definition ~ A0 N Logic Node
) SRy
| «typedBy» ~>
. pource — T — |Andto all other
Sequential State 1 __ kinds of State
target ~
<
1
Initial State Final State Event Constraint Action
Definition Definition Defintion Defintion Defintion
/T\«typedBy» /T\«typedBy» /T\«typedBy» /T\«typedBy» /T\«typedBy»
| | | | |
| | | | |
Initial State Final State Event Constraint Action
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State-based Behavior Example Usage Focuse

Moda

2018-09-06

eling Approach

[ 3-Relating Actions to States - 1 D

%

«sequentialState»

off ~
7N |
trigger = off signal «composedOf»
| = «sequentialState» | «composedOf»
trigger =onsignal/ ] operational states € — — —
| guard = {brake pedal depressed} / | r «composedOf» e

effect = send(start signal) | |
«sequentialState» |

< «sequentialState»| «composedOf»

on
health states

«requirement»

BHV 1.04.1
Regions, States, and Transition

«stateDefinition»
Vehicle States
0
| «typedBy»

«parallelState»
vehicle states
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State-based Behavior Example Usage Focused

Modeling Approach

[ 3-Relating Actions to States - 2 JJ

consumption |

«stateDefinition»

| guard = {brake pedal depressed} /

2

«sequentialState» N
off l Vehicle States
«con:%tralnt» | «typedBy»
maximum «enables» trigger = off signal «composedOf»
energy — — D «parallelState»

trigger = on signal /

mkcom posedOf»
r «composedOf»

operational states - vehicle states

A
|
|
|

a

effect = send(start signal) |
«sequentialState»

o <!

«sequentialState»| «composedOf»
health states

«requirement»
BHV 1.04.1
Regions, States, and Transition

«requirement»

BHV 1.04.3
Integration of Constraints with Finite State Behavior
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State-based Behavior Example Usage Focused
Modeling Approach

[ 3-Relating Actions to States - 3 JJ [ <stateDefinition.
«sequentialState» «S a.e efinition»
off 1 Vehicle States
«con.stralnt» | | cypodByn
maximum «enables» trigger = off signal | «composedOf»

energy - —

consumption | trigger = on signal /

| guard = {brake pedal depressed} / r «:om_posedOf»
| N effect = send(start signal) |
«action» - W «sequentialState» % |

provide power . on

_ — = = «sequentialState» | «composedOf» | «parallelState»
— — - operational states - 0 = vehicle states

A
|
|
|

«ena_bles»
(do)

«sequentialState» | «composedOf»
health states

«requirement»

BHV 1.04.1
Regions, States, and Transition

«requirement»
BHV 1.04.2:
Integration of Function-based
Behavior with Finite State Behavior

«requirement»

BHV 1.04.3
Integration of Constraints with Finite State Behavior
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State-based Behavior Example Usage Focused
Modeling Approach

[ 3-Relating Actions to States - 4 JJ W
«sequentialState» «sta fa efinition»
] Vehicle States
T off
«constraint» - |
maximum «enables» trigger = off signal
energy —_ — |

«typedBy»
«composedOf»
) _ [ i «sequentialState» | «composedOf» | «parallelState»
consumption trigger = on signal / _ _— _— _—  operational states - - = vehicle states
—_— I | guard = {brake pedal depressed} / I r «composedOf» bt bl
lerat | v effect = send(start signal) I |
acceleration =
omd : In [~ «action» = «sequentialState» % |
= " — -
torque <] provide power . \ables» on
out : Out . (do)

«sequentialState» | «composedOf»
health states

«requirement»
BHV 1.04.1

Regions, States, and Transition

«requirement»
BHV 1.04.2:

Integration of Function-based
Behavior with Finite State Behavior

«requirement»
BHV 1.04.3

Integration of Constraints with Finite State Behavior

«requirement»
BHV1.11.2

Integration of Control Flow and Input/Output Flow
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State-based Behavior
Modeling Approach

Example Usage Focused

[ 3-Relating Actions to States - 5 JJ

«constraint»

«sequentialState»
off

maximum «enables»
energy - —
consumption |

| guard = {brake pedal depressed} / |

|
trigger = off signal T

trigger = on signal /

«part»
vehicle-C1:Vehicle

«typedBy»

. v effect = send(start signal) I |
acceleration A‘ " T
cmd: In - «action» = 1 «sequentialState» % |
T . - -
torque ‘(—‘ provide power, «enables» on
out : Out Tﬁﬁ (do)
«performs» |

| «composedOf»

r gom_posedOf»

«condltloned By»

Vehicle

references
«action» provide power : Provide Power
«parallelStater vehicle states : Vehicle States

«stateDefinition»
Vehicle States

«typedBy»

«parallelState»
vehicle states

—_ «sequentlaIState» « composedof»
operatlonal states

m «composedOf»
health states
-~ | —

«requirement»
BHV 1.04.1
Regions, States, and Transition

«requirement»
BHV 1.04.2:
Integration of Function-based
Behavior with Finite State Behavior

«requirement»
BHV 1.04.3

Integration of Constraints with Finite State Behavior

«requirement»
BHV1.11.1
Allocation of Behavior to Structure

«requirement»
BHV 1.11.2
Integration of Control Flow and Input/Output Flow

2018-09-06

Sarrel / Friedenthal




State-based Behavior Example Usage Focused
Modeling Approach

2018-09-06

[ 3-Relating Actions to States - 6 JJ

«constraint»

«sequentialState»
off

maximum «enables»
energy - —
consumption |

Iy

acceleration

| guard = {brake pedal depressed} / |

|
trigger = off signal T

trigger = on signal /

cmd : In \:‘ «action» — W
T s I

torquoe ‘e‘ provide power Renablesy

out : Out T

«sequentialState» % |

e ()
«performs» |

|

I I

«part»

«typedBy»
vehicle-C1:Vehicle — y_p _y_

I
«composedOf»
«part»

vehicleController :
VehicleController

«conditionedBy»

controller states
| «composedOf»

«composedOf»
- — = = =

|
\ trigger = start signal /

«composedOf»

- - — — 1

«sequentialState»
operational states

«conditionedBy»

Vehicle

references
«action» provide power : Provide Power
«parallelStater vehicle states : Vehicle States

«parallelState» «typedBy» «stateDefinition»
Controller States

«sequentialState» effect = send(solenoid on)

off on

trigger = off signal

«sequentialState»

| «composedOf»

. r ;om_posedOf»
effect = send(start signal) | |

«stateDefinition»
Vehicle States

«typedBy»

«parallelState»
vehicle states

—_ «sequentialState» | «composedOf»
operational states - - =

health states

«sequentialState» Fcomposed0f>>

—

«requirement»
BHV 1.04.1
Regions, States, and Transition

«requirement»
BHV 1.04.2:
Integration of Function-based
Behavior with Finite State Behavior

«requirement»
BHV 1.04.3

Integration of Constraints with Finite State Behavior

«requirement»
BHV1.11.1
Allocation of Behavior to Structure

«requirement»
BHV 1.11.2
Integration of Control Flow and Input/Output Flow
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Events

2018-09-06

[ 4d-Event Kinds and Event SequenceJJ

«action» «action»
Turn off Turn on
Lights lights
N N
| |
«event» «eventy «eventy
sr: Sunrise — — >noon:Noon — — > ss:Sunset

«eventDefinition»
Sunrise

constraints
{when sun elevation angle from this location is zero,
and derivative is positive}

«eventDefinition»
Noon

constraints

{when sun elevation angle from this location is positive,
and derivative is zero, and second derivative is negative}

«eventDefinition»
Sunset

constraints
{when sun elevation angle from this location is zero,
and derivative is positive}

AN

«requirement»

BHV 1.06

Events

"Proposals for SysML v2 shall include the
capability to model signal events, time
events, and change events and their
ordering.

Supporting Information: The ordering of
actions (i.e., functions) is accomplished
through ordering of their start and
completion events. Events can trigger a
change from one finite-state to another.
Events should be able to be explicitly
represented in both function-based behavior
and finite-state behavior. Events can be
defined and used in different contexts."

«comment»
Time ordering of events

Event are specified by changes in conditions
(e.g., when t=30 sec)

AN

«comment»

«comment»

Event kinds can be send event, receive event, time events,
change events, start events, completion events
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Parallel and Sequential States

<<parallelState>>

<<sequentialState>>

<<sequentialState>> <<sequentialState>>

<<sequentialState>>

<<sequentialState>>

<<sequentialState>> <<sequentialState>>

<<sequentialState>>




Trace Matrix

BHV 1.04.1

BHV 1.04.2

BHV 1.04.3

BHV 1.06

BHV 1.09

BHV 1.10

BHV 1.11.1

BHV 1.11.2

Regions, States, and
Transitions

Integration of Function-
based Behavior with Finite
State Behavior

Integration of Constraints
with Finite State Behavior
Events

State History
Behavior Execution
Integration between

Structure and Behavior

Allocation of Behavior to
Structure
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