Behavior Pattern: SysML Example v1.1
SysML Examples

The complete SysML example for the flashlight behavior model is available on a teamwork server. Please contact JF Castet or Matt Rozek for
access. In the following, the essential diagrams of the SysML model are given for a complete understanding of the SysML implementation.

As a reminder, the flashlight example consists of a simple model of Switch
the electrical circuit shown in the image on Figure 1. Three m ssi on WItC
: Conponent s are identified: 0

® a battery;
® aswitch;

® and alamp.
Battery Lamp
The conceptual equivalent of this model is given here, and provides

details about the definition of the behavior model of the flashlight.

The details about the embedding in SysML is explained here, and
the reader is referred to that documentation to understand the
SysML aspects of the behavior pattern. Only the final result is 1’7‘7
displayed in this page for high-level reference.

Figure 1. Flashlight electrical model

Figure 2 shows the battery El enent Behavi or model (derivation and conceptual equivalent in Figure 6 of this page).
Figure 3 shows the switch El ement Behavi or model (derivation and conceptual equivalent in Figure 7 of this page).
Figure 4 shows the lamp El ement Behavi or model (derivation and conceptual equivalent in Figure 5 of this page).

Figure 5 shows the model of the | nt er act i on between the three components based on a mesh-analysis perspective (the interaction is fully
described here).
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Battery PropertyGroup

«behavior: StateVariables VoltageAcrossBattery : batteryVoltageSY
«behavior: StateVariables CurrentThroughBattery : batteryCurrentSW
«behavior:Parameters NominalMoltage : batteryNominalMoltage

Battery ElementBehavior Characterization

sbehavior:ElementBehaviorConstraints =
Battery Simple Model
{equals(eb_batteryVoltage eb_batteryNominalVoltage),
}

[BEBTETEE
eb_batteryVoltage : batteryVoltageSW
eb_batteryMominalVoltage : batteryMominaloltage
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Figure 2. Battery El ement Behavi or
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Switch PropertyGroup

«behavior:StateVariables VoltageAcrossSwitch : swilchVoltageSV
«behavior:StateVariable» CurrenfThroughSwitch : switchCurrentSV
«behavior StateVariable» SwitchPosition : SwitchPositionSY

|9ﬂ|lc?‘| ElementBehavior Characterization

«behavior:StateVariableValueType»
‘SwitchPositionSV

«bahavior TimaDomain »domain : flas hlight time
«bahavior:Codomainscodomain | Switch Position STM

«behavior ElementBehaviorConstraints = |
‘SP_OPEN Constraint

{equals(eb_switchCurrent,0)

}

paramsters
eb_switchCurrent : switchCurrentSV

analysis:characterizes relationship

from the constraint block to the

«behavior ElementBehaviorConstraints || | Jna) ' o0 N

SP_CLOSED Constraint
{equals(eb_switchVoltage,0),
}

parameters
eb_switchVoltage : switchVoltageSy

analysis:characterizes relationship
from the constraint block to the
CLOSED state of the STM
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Figure 3. Switch El enent Behavi or
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Lamp Paramaters

sbehayior:Paramsters OhmicResistance : lBmpElectricResistance
sbahavior:Paramsters LuminousEfficacy : lampLuminousEfficacy

parameters
eb_lamp\Violtage ! lamp\VoltageSV
eb_lampCurrent : lampCurrentsv
eb_rasistance : lBmpElsctricResistance

behavior ElementBehaviorConstraints =
Light Production
{equals(eb_lumenOutput »_lampCurrent,eb|

eb_umenOutput : lampLuminousFluxSV
eb_lamp\Voltage ! lamp\ol

eb_lampGurrent : lampCurrentsV
_uminousEfficacy ! lampLuminousEfficacy

SysML Parametric Diagram [ 2% Lamp ElementBehavior Characterization )

" «bohaviorPropertyGroups
: Lamp StatoVariables

—__ 1 «behavior:ElementBehavierConstraints
wbehavior:playsRoleOfs | « o : Light Production

‘ {equalsieb_lumenOutput multiply3(eb_| b_lampCurrent.eb_|

«behaviorElementBehaviorConstraint» =)

: Ohm's Law
{equals(eb_lampVicttage, mutiply(eb_resistance eb_lampCurrent}),
}

|
abehavior.playsRoleOf

eb_lumenOutput : lampl.
«behavior.playsRoleOf»

eb_|
eb_lampVokage : lampVoliageSV

eb_lampGurrent : lBmpCurrentsv
&b_lampCurrent : lampCurrentsy

CIRCRC L]

eb_| *lampl

eb_resistance : lampElectricResistance

" sbehaviorPropertyGroups 1]

: Lamp Parameters

|

|

g ]
«behavior:playsRoleOfs «behavior:Parametra I
‘OhmicResistance : lampElectricResistance | |
|

|

|

| «behavior:Parameters =]

LuminousEfficacy : lampLuminousEfficacy

|
|
L

—
wbehavior:playsReleOfa
1

Figure 4. Lamp El enent Behavi or
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Switch PropertyGroup

«behavior StateVariables VoltageAcross Switch : switchVoltageSV
«behavior StateVariablas CurrentThroughSwitch : switchCurrentSV.
«behavior StateVariablas SwitchPosition : SwitchPositionSY

|
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: Mesh Constraints
{equals3(ib_batteryCurrent,lb_switchCurrent ib_lampCurrent),
equals(adds(minus(ib_battery\oltage) lb_switchVottage, ib_lampVottage),0],
}

«behavior Property Groups =i «behaviorjins wbehaviorinteractions . «behaviorjoinss
Battery PropertyGroup Circult
“bshavior:StateVariablos VoltageAcrossBattery : batieryVoltageS\V'
sbshavior:StateVariables GurrentThroughBatlery : batieryCurrentSV
sbehavior:Paramelers NeminalVoltage : batteryNominalVoltage
e T = |<analysis:characterizes
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ib_batteryCurrent : battery Current&V «bshavior:StatsVariables LumenOutput : lampLuminousFluxSV
o_switchVoltage : switchiVol
io_switchCurrent : switchCurrentSV
io_lampVoliage ; lampVoliageSy
o_lampCurrent : lampCurrentSV
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Figure 5. Flashlight circuit | nt er acti on
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