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Motivations

® To address some fundamental issues in systems engineering

O Requirements engineering
® Are the requirements and their assumed operation situations correctly stated?
® Are the requirements consistent/complete in regard to each other or other derived requirements?

O Architecture design and specification
® How to specify contracts of functions/components in regard to behavior bounds and invariants?
* e.g. data trajectories, value invariants and transfer equations, states and state transitions.
® How to specify the impacts of vehicle modes on functions/components and resource deployment?

® How to support the traceability in regard to behavior concerns from requirements to design solutions at
multiple abstraction levels?

® \What are the semantics of feature-links and function realizations?

O Analysis for functionality and nonfuntionalities

® Do behaviors at different abstraction levels conform to each other? What are the effect of emergent
behaviors at a lower level?

® What are the compostionality and composability of functions/components?
® |s the system deadlock free according to the chosen execution scheme?
® How does a system react to faults/failures in combination with nominal stimuli? How to support fault-
injection?
O Verification and validation
® How to derive test cases as well as the coverage criteria?
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Motivations (Cont.)

® In particular, the following language support is considered important
for FEV (Fully Electrical Vehicles)

O precise definitions of temporal characteristics for the definition and analysis of safety
constraints
O assessment of completeness and correctness of the safety requirements

O descriptions of driving profiles, physical dynamics, power management procedures, fault
tolerance design

O generation and precise definition of test cases

® Itis seldom the case that a single tool would cover all these issues.

O EAST-ADL as a common framework for the integration of external mature

formalisms and architecture design specification
® Declarations and management of architectural concerns vs The definitons of analytical models
for analysis leverage
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EAST-ADL native behavior specification

® Supporting three categories of behavior constraints.

Attribute Quantification
Constraint

relating to the declarations of value attributes and the
related acausal quantifications (e.g., U=I*R).

Temporal Constraint

relating to the declarations of behavior constraints
where the history of behaviors on a timeline is taken
into consideration.

Computation Constraint

relating to the declarations of cause-effect
dependencies of data in terms of logical
transformations (for data assignments) and logical
paths.

® |tis up to the users of EAST-ADL, in their particular design and analysis
contexts, to decide the exact types and degree of constraints to be applied.

2013
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Roles of native behavior constraints

To provide enhanced EAST-ADL support in regard to the following
tasks

2013

Refining textual statements of requirements and the assumed operation
situations for safety engineering and test case generation.

Specifying the data and behavior assumptions of vehicle features for a
more precise reasoning about feature configuration.

Specifying the contracts of acceptable behaviors of system functions
together with their execution policies.

Specifying process and physical dynamics in environment and hardware
platform

Specifying mode logics and the related application behaviors and system
services.

Specifying faulty conditions, erroneous states and transitions for fault-
tolerance design and fault injections.
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- An illustration of the roles of behavior constraint
description

® Basic structure of EAST-ADL models

Dependability Model Timing Model
ErrorModel Execution Events
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Constraints H Constriants
Augmenting&constrainin Augmenting&constrainin
g g g g g g
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their targets

Behavior constraints for
declaring, merging, and
tracing, different behavior
concerns:

. Functional vs Execution
specific

. Nominal vs Erroneous
. Required vs Provided
. Physical vs logical

. Cross-level realization

2013
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~ Modeling constructs for behavior constraints and

class BehaviorContraintsExternalMapping2 /

RequirementsRelationship
Requirements::Refine

inherited link Refine->
EAElement

+targetedVehicleFeature '

Feature

VehicleFeatureModeling::VehicleFeature

™
i
+

isCustomerVisible :Boolean
isDesignVariabilityRationale :Boolean
isRemoved :Boolean

Context

«atpType»
BehaviorConstraintType

EAElement
+constrainedModeBehavior Behavior::Mode
0.* condition :String
[+constrainedFunctionBehavior
Context

0..*

Behavior::FunctionBehavior

path :String
representation :FunctionBehaviorKind

EAElement
Behavior::FupctionTrigger

g "
=l

+constrainedFunctionTrigger

+targetedFunctionType

triggerCondition | :String
triggerPolicy :TrlggerPolicyKind

+function| +function
0.1 0..1

0..*

frconstrainedErrorBehavior

Context

«atpType»
FunctionModeling::FunctionType

isElementary :Boolean

+refinedBehaviorConstraint 0..*

EAElement
ErrorModel::ErrorBehavior

failureLogic :String [0..1]
type :ErrorBehaviorKind

Concept Presentation
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~ Modeling constructs for the internal definitions of
behavior constraints

class BehaviorConstraintType/

+refinedBehaviorConstraint 0..*\ ;

Context
TraceableSpecification [ +part «atpType»
«atpPrototype» 0..* ‘1 BehaviorConstraintType
BehaviorConstraintPrototype +type
) L | AttributeQuantificationConstraint
«isOfType» 1 +attributeQuantificationConstraint
* 0..*
+instantiatedWithParameter {ordered}
BehaviorinstantiationParameter
+parameter EAElement
+temporalConstraint TemporalConstraint
0..* -
{ordered} 0.*| + assertion :String
Z( . . ComputationConstraint
. . .- +compuationConstrajnt
BehaviorConstraintBindingParameter =
0..*
+partBindingParameter

0..* *

A behavior constraint consists of :

8 Declarations of attribute quantification restrictions;
Declarations of temporal restrictions;

Declarations of computational restrictions;

Declarations of parts and parts-bindings;

w w W W

Declarations of instantiation parameters.
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Example — Behavior constraint description for component
specification

epnalysis PR Ty
ABS

BrakeRs!_in brakeForceDise_out

® Applied to an ABS function e

D5 wheeispeed in

1. Constrained by some attribute quantifications:

BoX ==Guantification==
coAtributers Condition[SlipRateQuantification] s
<<Atrbute s>
VehicleSpeedin : EAVehicleSpeed i . i
VisibIeThroughFunl?::tionPort =1 VBhiClBSFI:BBdRBf in 1 operand := { SlipRate; YehicleSpeedn; WheelRadius; YWheelSpeedin, SlipRate : EASlipRate
EAVehicIeSpeed[min. ma] = [0, 200] - expression = { SlipRate = (YehicleSpesdin - WheslSpeedinthes Radiuz)ivehicleSpesdin } isExterntisible := FALZE
! ) ! EASlipRatefmin, max] =[O0, 1]
o
|
Atrib -
coAbuter | Y ==Cuartification==

WheelSpeedin : EAWHIRotSpeed
vigibleThroughFunctionPort =: { wheelSpeed_in }
E&WhIRotSpeedmin, max] t= [0, 1000]

ConditionfWheelRadius = 0.51
operand = {WheelRadius; }
expression = { VWheelRadius =05 }

<< fribute -
WheelRadius : EAWhIRadius
isExterntisible ;= FALZE
EAvvhiRadius]min, max] = [0, 0.5]

2. Constrained by some temporal properties:

==Transition==

[Condition[vehicleSpeedin =

ABSYehicleSpeedThreshhold)&&Condition[SliprateThreshhold == SlipRate == 1]] ==Tranztion==
==Transition== ! Set_ABSBrakeTorguelut(d)
==State== ==Statess
[Condition[0 == SlipRate = SliprateThreshhold]] HotSlipping o [ConditionehicleSpeedin =
i Set_ABSBrakeTorqueduirtReguestedTorgueln) ) Slipping ABSYehicleSpesdThieshhold] &&Condition
5Init State [ShiprateThreshhold == SlipRate == 1]]
I Set_ABSBrakeTorgueCuti0)

J
iT\ ==Tranzition==

[Condition[D == SlipRate = SliprateThrezhhald]]
! Set_ABSBrakeTorgueutiRegquestedTorguelin)

0 ==States=
Error

2013 [Condtionnat (0 == SlipRate) <= 11]] isEmorState [Condition[nat (0 == SlipRate) == 11]]

==Trangitior== ==Trangition==
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Refined by a temporal constraint description:

® Applied to some requirements:

MAEN

Example — Behavior constraint description for requirement
refinement

Req

Req#3-2 Req#3-3

) T

Req#2-1

g
Req#2-2

[speed = 10kmh and & wheel has &
lsllp rate = 20%, then the brake

heel has a slip rate == 20% or the

k. o the angle of the brake pecal.

ficls speed <= 10kmM], then the brake
orgue for that wheel shall be setto |ftarque for that wheel shall be proportional

It the brake pedal is pressed, vehicle| | the brake pedal is pressed and [a certain | (it the brake pedal is not pressed,

hen the requested torque shall be
[zt to ORm

It the braks pedal is pressed to s
Imeximurm angle, then the requested
lbrake torqus shall be set to its
Imeximurm allower! value

isInit State

[F_condition|

J
Gke pedal [F_conditivg[brake pedal
cl]] predsed]]

niot pres

W

WhIABS_State_#

quartification Inwariant = F_cendition [brake
pedal not pressed]; R_sondition [brake torque set to

WhIABS _State_#2

quantificationlreariant ={ B_condition [brake
torque set to 0]; R_condition [brake pedal not
pressed]; R_condition [fwehicle speed <= 10km/h]; }

[F_concition[vehick

speed = 10kmt]]

[F._condition[vehicle

WhIABS _State_#3

quantificationlreariant ={ B_condition [brake torque
zet to 0]; R_conditionbrake pedal not pressed];

speed == 10kmi]]

WhIABS_State_s4

[F_conditionvehicle

[F_condition]kfake pedal
pressed]]

\

F_condition [wehicle speed * 10kmsh]; }
[F_cond [brake peddal
niot jarEssed]]

( WhIABS_State_#5 )

guantificationinvariant :={ F_condition [brake
tarque in propartion ta brake pedal angle];
R_condition brake pedal pressed];

speed = 10kmm]]

[F_condition]wehicle

quantificationinwariart :={ R_condition [brake
torque set to 0]; Fi_condition[brake pedal
pressed]; R_sondition [wehicle speed » 10kmsh]; }

F_condition [rehicle speed <= 10km]; }

IR _condtiorfbrake pedal

speed == 10km]]

[F_corsition[vehiclgr_condtion)
speed == 1 0kmih]] 20111

rate =

\

[R_conditionslip rate <=
51

niot pressed]]

[F_conditionfbrake pedal

|
|

WRHIABS_State_#6

quartificationinvariant ={

R_condition [brake torque in propartion to
brake pedal angle]; R_conditionbrake padal

pressed]; R_condition[vehiczle speed

10km/h]; R_condition[zlip rmte <= 20%]; 1

[F_conditior{brake pedal

[F_conditiorflrake pedal

prEsse max]]

r

preszed to max]]

_State_#7

nat pressed]]

quantificationinvariant =

\

R_condition [brake torque sat to max]; }

] IF_condition[brake pedal

J pressed to max]]
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Modeling constructs for quantification constraints

A q u antlfl Cat' onNn con Stral nt class AttributeQuantificationConstraint2 /

C 0 n S I Sts Of : Context +refinedBehaviorConstraint 0..*
«atpType»
. . BehaviorConstraintType
8 Declaration of attributes rYp— ,
LogicalTimeCondition el e
D data type + isLogicalTimeSuspended :boolean = false * isextemvisible :boolEaiiilg

+timeCondition 0.1

QO corresponding structural

elements for external ,7— v v
access. +attributeQuantifi té?ﬂconstralnt +rsubQuantification + Sﬁble*ThroughFuncnonPon

. AttributeQuantificationConstraint EAElement EAElement
§ Declaration of the Quantifaton —
ifi i +quantification | + q -Stri FungtionModeling::FunctionPort
guantifications R 91|+ exresion sting :
0.x 0.*
0..* +condition | 0..*

+visableThroughFunctionPort

U expressions stating the
value bounds, or the logical

+visableThroughHardwarePin

and arithmetical relations of *
1 0..* EAElement
attributes +operand {ordered} —
+attribute EAElement HardwareModeling::HardwarePin

Q related time conditions (e.g.

+visableThroughHardwarePin

>———— Attribute

. . . + direction :EADirectionKind [0..1
time instances or durations); 0.x PrE——— I impedance sl 0L

Q any sub-quantification Mllsswlipnd
statements / DRy 1

O Logical events, which are BehaviorlnstantiationParameter T’“::’;jg::‘“°“°”
value conditions that may Datatypes::EADatatype
trigger state transitions when
fulfilled.
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A temporal constraint consists of :

8§ Statements of assertions in
temporal/modal logics

§ Declaration of states
U value invariants (quantifications).
O time invariants

U Corresponding hazard, mode
declarations

U Sub temporal constraints
§ Declaration of transitions
U Linked states
U quantification guards
U time guards
U read&write event occurrences
U effects

§ Declaration of event occurrences

8 Declaration of logical time
conditions

2013
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Modeling constructs for temporal constraints

class TemporalConstraint /

:I'eflnedBehaworConslralnl 0.*
Context

+constrainedModeBehavior

EAElement
Behavior::Mode

«atpType»
BehaviorConstraintType

+temporalConstraiml0.,*

0..*[ + condition :String

+modeDeclaration 0.1

+hazardDelcaration

TraceableSpecification
Dependability::Hazard

0r*

+subQuantification *

EAElement| +subTemporalConstraint
: EAElement
TemporalConstraint S g S +quantificationinvariant EAElement
+ assertion :String uantification
+initStat + isInitState :Boolean = false o * @
1 + isMode :Boolean = false +quantificationGuard | ,  gypression :String
+state |+ IsErrorState :Boolean = false
‘ + isHazard :Boolean = false *
0.*
+from 1 +to 1
+transition EAElement
* Transition
* *
. . rdered ordered
+readEventOccurrence? +writeEventOccurrence! +ou1Quamlfca(|’0n +i}nQuan ifiéation }
0.1 0.1
BehaviorinstantiationParameter "
+ +effect
eventOccurrence EAElement EAElement
0..% EventOccurrence — TransformationOccurrance
0.1 0.1
+startPointReferece +endPointR¢ference
+timeGuard
EAElement
LogicalTimeCondition *
+timeCondition
o - + isLogicalTimeSuspended :boolean = false
*
*

+timelnvariant

Concept Presentation
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Event Occurrences

The declarations of events

H EAElement +transition EAElement TraceableSpecification
th at take p I ace I n a TemporalConstraint ‘H Transition Dependability::FeatureFlaw
runnlng System a SUCh + assrion ;Sagd +occurredFeatureFlaw

+writeEventOccurfence! +readfventOccurrence?

events Can be 0.1 0.1 TraceableSpecification

Dependability::HazardousEv ent

BehaviorinstantiationParameter
+eventOccurrence EAElement +occurredHazardousEvent

classificationAssumptions :String [0..1]
controllability :ControllabilityClassKind
exposure :ExposureClassKind
hazardClassification :ASILKind
severity :SeverityClassKind

*logical events

G EventOccurrence 0..*

+ o+ o+ o+ o+

* execution specific events (in
terms of triggering (i.e.

) +occurredAnomaly EAElement
EventFunction), data sending o roceuneEecuonErenty) 0. capprotoypes
! TimingD - ErrorModel::Anomaly
0 o LogicalEvent gDescription
& receIVIng), or P — ;. Timing::Event + _genericDescription :String
isExternVisible :boolean = falsg]
+ isStateChange :Boolean = true
« fault and failure related I -~ A
o T
events (In termS Of feature EAECIEN Events::EventFunction Events::EventFunctionClientServ erPort Events::

Quantification

fIaWS, functlon anomalles, or PP + eventKind :EventFunctionClientServerPortKing
hazard events)

EventFunctionFlow Port

® Note: while events describe the types and characteristics of condition changes, the
event occurrences provide support for describing how such condition changes
would affect system behaviors when taking place in a running system.

2013 Concept Presentation



MAEN/

SEVENTH FRAMEWORK
PROGRAMME

Logical Time Condition

class LogicalTimeCondition /

A EAElement EAElement EAEI t
An abStraC“On Of Quantification LogicalTransformation 5

Transition
I t f + expression :String + isClientServerinterface :boolean = false
rea ” I Ie Or + expression :String

behavior EAElenen EAzE
. State
d I . EAElement TransformationOccurrance —— = ,r
. + islnitState :Boolean = false
eC aratlons TemporalConstraint + isMode :Boolean = false
+ assertion :String + isErrorState :Boolean = false
. + isHazard :Boolean = false
*Based on atime _ h
. . . +timeGondition +timeCpndition +timelnvpriant +timelnvafiant +timeGlard
duration specification Y 0.1 0.1 0.1 . .
o +timeCondition
in the format of EAElement
- LogicalTimeCondition
CseCode ———
+ isLogicalTimeSuspended :boolean = false
* Semantics given by
. +startPoinfReference  +endPoiphtReference
the aSSOC|atEd +upper\|/0..1 +lower\[/0..1 +width\|/0..1 0.1 1
EAElement BehaviorinstantiationParameter
occurrences of TmingzTmeou AN EAElement
EventOccurrence
exeCUtlon events + cseCode :CseCodeType = Time
H H + cseCodeFactor :int=1
(e.g., the triggering + value tFloat=0.0

event of a function).

2013 Concept Presentation
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Modeling constructs for computation constraints

class ComputationConstraint /

A quantification constraint
consists of :

BehaviorinstantiationParameter
EAElement

EAElement
FunctionModeling::Operation

Context
+refinedBehaviorConstraint 0..*
«atpType»

BehaviorConstraintType ﬁ
§ Declaration of logical i

transformations for data

Attribute

+ isExternVisible :boolean = false

\, +contained
{ordered}

+clientServerinterfaceOperation 0.* * +out * +in

{ordered} {ordered}

ComputationConstraint [ EAElement

0..*
processing

+subComputationConstraint
O out-data (out), in-data (in) and local-
data (contained)

QO value bounds in terms of pre-, post-,
and invariant conditions

Q time invariants (i.e., duration)

U any subordinate computation
constraints

LogicalTransformation

*

+ isClientServerinterface :boolean = false

H + expression :String

+logicalTransformation

EAElement
Transition

+eff& *

0.1
+invokedLogical Transformation

0..1\|/+Iime|nvariam

EAElement

LogicalTimeCondition

+ isLogicalTimeSuspended :boolean = false

TransformationOccurrance

+timeCondition 0.1 +postCon
+outQuantification
*

ition
*

+quantificaioninvariant

+preCohdition

EAElement

{ordered}

+inQuantification
x

Quantification

EAElement

+ expression :String

0.1 {ordered} Z_
8 Declaration of expected cause-
& d* + t*
effect paths/sequences foraret
EAElement
O connecting execution events, logical *ogicalPath podicalGetl]

transformations, and logical events ( a
merge of the internal causality of

A 2 +precedingExgcutionEventChain +succeedingxecutionEventChain 0..*
funCtlonS/COmponentS Wlth the related .. +conrespondingExecftionEventChain o +logicalResy 08,% +logicalStimulus

external execution events)

U Compositions of such paths in parallel
(strand) or in sequence (segment)

2013

Timin,
Timing::Ev entChain

gDescription

i \ +strand * i \

+segment *
{ordered}

LogicalEvent

+ isExternVisible :boolean = false

Concept Presentation
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- Behavior constraint types and their instantiations in
prototypes

class BehaviorConslraimParame\erB\ndlng/

AllocateableElement EAElement AllocationTarget EAElement
ECElERE «atpStructureElement» ECEIEHER «atpStructureElement»
«atpStructureElement» Environment::ClampConnector| «atpStructuredElement» HardwareModeling::
FunctionModeling:: HardwareModeling:: Hardw areConnector
FunctionConnector LogicalBus

+ resistance :Float [0..1]

+ busSpeed :Float
+ busType :LogicalBusKind

A A A - A
An typ e i n Stan tl atl o n i S S u p p O rted +b\ﬂdingThroughFur}ctiOncgnnecm, +bindingThruughCI?mpConnector +bindingThroughLogicalBus +bind‘ngThruuthardwareConnector

b y . <<insar]lceRef» «insar]lceRef» «ins%nceRef» «inslaqlceRef»

BehaviorConstraintBindingParameter I

§ Declaration of behavior constraint | =  ——+———/m/—f 4

prototype L |—| BehaviorConstraintBindingAttribute |

§ Declaratlon Of aSSignmentS that - \,—|Behavior00 straintBindingEv entOccurrence
bind the behavior constraint | J7 _ 7 —
typels parameters '[0 Some BehaviorinstantiationParameter

- Attribute
\)\ + isExternVisible :badlean = false
j: /[ /
CO ntextu a.l param ete rS +parameter +instantiafedWithParameter EAElement

(instantiatedWithParameter) ‘

{ordered} {ordered}

EventOccurrence

Context TraceableSpecification
«atpType»

: q «atpPrototype»
BehaviorConstraintType

+part | BehaviorConstraintPrototype

It

1 0.*

e

1 «isOfType»

+refinedBehaviorConstraint 0..*

While a type definition provides the template for a range of behaviors, a prototype definition
specifies a particular behavior instance in a context

2013 Concept Presentation
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Example — Declaring the
an architecture

Structure Specification:

MAEN/

behavior constraint description for

status batt] in:HardwareFunction»

status_batt2_in

ctrl_1 _out (]
ctrl_2_out [

hattl _status_c
onnector
battenyl: Advanced_ EEBatteryFunction
bt _grl_cnnn <HardvvareFunction=
- ector
D Ep G E P er (] batt_ctrl_in batt_status_out
Acdvanced_EEBatteryModeManager

batt_voltage

hatt1 _volttage_out

battery2: Advanced_ EEBatteryFunction
batt2_ctrl_conn

" =HarchwareFunction=
e il (] st _ctrl_in batt_volags
batt2_status_c batt_statuz_out batt2_vottage_out
onnector

Corresponding Behavior Constraint Specification:

=BehaviorConstraintPrototypes
Batt_Primary : EEBattery_Behavior

functionTarget .= { battery1 }
instantiatedWithParameter = [ batt_ctrl_1; batt_statusz _1; |

=BehaviorConstraintPrototypes=
Batt_Secondary | EEBsttery_Behavior

functionTarget .= { battery2
instantiatedwWithParameter = [ batt_ctrl_2; batt_status_2; |

2013

-,
[x]
batt_status_1
bindingThroughFlowConnector:= {
batt1_status_connector }
E
— batt_ctrl 1 =BehaviorConstrairtPrototypes

bindingThroughFlowConnector:= {
kestt! _ctrl_conmector }

EE_Batt_ModeCtrl : EEBatteryModeManager_Behavior

functionTarget .= { batteryModehanager }
instantiatedWithParameter := [ batt_ctrl_1; batt_ctrl_2,
hatt_status_1; batt_status_2; |

3] L)
X
batt_ctrl_2
bindingThroughFlowConnector:= {
batt2_ctrl_connector
e ]
batt_status 2

- bindingThroughFlowConnector:= {

batt2_stetus_connector }

Concept Presentation
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Example — Instantiation and composition of behavior constraint types in
a common context through prototypes

[Battery_Primary_Low]
/ Call_BatteryPrimary_On

Call BatteryPrimary Off;
Type Call_BatteryBackup_On
StartUp Primary BackUp

quantificationinvariant :={ Battery_Backup_On;
Battery_Primary_Off; 1

isinitState quantificationinuariant :={ Battery_Backup_Off;
.quantificationinvariant :={ Baftery_Backup_Off; Battery_Primary_On; }

2013

Battery_Primary_cn; }

=BehaviorConstraintPrototypes=
Batt_Primary : EEBsttery_Behaviar

functionTarget ;= { bhattery! }
instantiatedWithParameter = [ batt_ctrl_1; batt_status_1; ]

Prototype

[Battery_Backup_Low]
all_BatleryPrimary_Un;
Call_BatteryBackup_Of

Ed
batt_status_1
bindingThroughFlowConnector: = {

=BehaviorConstraintPrototypes
Batt_Secondary : EEBsttery_Behavior

functionTarget .= { battery2 }
instantiatedWithParameter = [ batt_ctrl_Z; batt_status_2; ]

Prototype

[Tirtatal]

I Call_EnergyStatusUpciate
Type

charged

'E‘ batt! _status_connector }
[

batt_ctrl_1

bindingThroughFlowConnector. = {
bt _ctrl_connector §

functionTarget

=BehaviorConstraintPrototypes

= { batteryhodebanager }

[y»] I
X
batt_ctrl_2

bindingThroughFlowConnector. = |
batt2_ctrl_connector }

3]
LY,
batt_status_2

bindingThroughFlowConnector: = §{

batt2_status_connector }

[Eneroysbovel 1&&Battery_Ctrl_on]

quartificationinyariant =
Energy fbave1D; Battery_Ctd_On; }
timelmuariant = Tirerval; }

quartificationinwariant =
Energy baval; Battery_Cti_On; }

Cirl_Off]
trans1[EnerfyBelow 0] [Energydbovet 0] charging
Biattery_Cirl Battery_Ctrd_Off: }
depleted //[’y’__,_onl/—? fimelrwariant =] Tinterval; }

[Tirkgtweal]
I Call_EnergystatusUpdste;
FUPPAALS ClockReset

islnit State
quantificationinvariant ={

[EncroyBeloyy 1 0&&Batter

timelnwariant ={ Tinterval, }

[Tirterval]

- T
#UPPAAL_ClockReset

v _Cirl_On]

EE_Batt_ModeCtrl : EEBatteryModetanager _Behavior

instantiatedwithParameter = [ batt_ctrl_1; batt_ctrl_2;
batt_status_1; batt_status_2; ]

Prototype

® Logleal Time Condition
1k

upper =10 msec
lover 0 mzec
width := 10 mzec
conzecutiveTimeCondition = t_k+1)

N

® Loglea! Time Condition
1_(k+1)

N

upper =10 msec
lower := 10 msgc
wicth := 10 msec

® LogicalTime Condition
Tinterval

upper ;=10 mzec
wictth 1= 10 mzec

AN




SEVENTH FRAMEWORK
PROGRAMME

MAEN/

Example — Declaring the occurrences of execution events
for two system functions

=eventOCcurrence »
ReadTargetDetection

«eventOccurrence =
TransRequest

=eventOccurrence »
TCRTransCamplstatus

«eventOoourrence =
TCRBusTransFinished

«EventOccurrence »
occurredExecutionEvent=[EBSTargetDetactEvent]

«EventOcourrence »
occurredExecutionEvent=[EESTransRequeastEvent]

«EventOcourrence »
accurredExecutionEvent=[TCRTransComplStatusEvent]

«EventOccurrence »
occurredExecutionEvent=[TCRBuUsTransFinishedEvent]

=eventOCcurrence »

Triggering

«eventOccurrence »
TransCaomplStatus

«eventOoourrence =
TCRTransRequest

=eventOccurrence »
TCRBusEroadeaskChan

«EventOccurrence »
occurredExecutionEvent={EBSTriggeringEvent]

«EventOccurrence =
occurredExecutionEvent=[EBSTransComplStatusEvent]

«EventOccurrence =
occurredExecutionEvent=[TCRTransRequestEvent]

«EventOccurrence »
occurredExecutionEvent=[ TCRBusBroadcastChanEvent]
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«evenkFunctions
EESTriggeringEvent

«eventFunctionFlowPort:
EEBSTargetDetectEvent

«eyentFunctionFlowParts
EBSTransComplatatusEvent

«eventFunctionFlowPart:
EESTransR.equestEvent

«eventFunctionFlowParts
TCR.TransRequestEvent

«eventFunctionFlowPaort:
TCR TransComplStatusEvent

«eventFunctionFlowPort:
TCRBusBroadcastChanEvent

«eventFunctionFlowPort:
TCRBusTransFinishedEvent

+«EventFunction:s

<EventFunctionFlowPorts

«EwentFunchionFlowPort»

«EwentFunctionFlowPorts

«EventFunctionFlowPorts

«EventFunctionFlovwPorts

«EwentFunctionFlowPorts

<EventFunctionFlowPorts

e o function=pEES pork=targetDetection part=TransComplStatus port=TransRequest port=TransRequesk part=TransComplStatus part=BusEroadcastChan part=EusTransFinished
: T T T T T T T T
| 1 I l l | |
! bependencyZa \Dependancy? | Dependencyd Dependencyl 1 Dependency 1Dependency2 Dependency! Dependencyl
1 P . P H P ¥
| 1 I | 1 1 | I
! | _1 | | | | | |
! | _-=" | | [ [ | |
! T —= T T T T T T
: [ 1 1 ' ' 1 1
| : | : «eAST-ADLZ:! :Structuré[: ‘FunctionModeling: :DesignFunctior}Type» : : :
! ! | FunchonalDesignArchitecture \ \ \ |
! [ [ [ [ [ [ [
! "o | I 1 1 I I
: [ ’ 1 ' | 1 1
I ‘ | 1 - | |
1 I I r #
I}JepTl w : : : 3 g / 5
g G ’ P
| I e ! ' L’ . L
«designFunctionProtatypes _ \ #" adesignFunctionPrototypes g
! ! designFunctionProtot ;. . . , designFunctionPratot g .
: . + pEES: EEBS [1] l‘y =T - efunctionConnectors “ Je-  + pEBSTranceiver: Transceiver [1] e
[ - * »
: = + TransComplStatus [1] | = . l—n_- + TransComplStatus  + BusBroadcastChan e
= =" '
: E&:I//-i— targetDetection = E:
\ + TransRequest [« w51 |+ TransRequest + BusTransFinished
: «functionConneckors
1
. A A
1
X 1 Dependencyi : Dependencyl
| 1
v 1 :
h ! i
. ! h
1

EBSPeriodicity

sperindicEventConstraint:

«functionTrigger:s
TriggerEBS

«PeriodicEventConstraints
period=10rms

event=EBSTriggeringEvent

«FunctionTriggers
triggerPolicy=TIME
functionProtatype=pEES

sfunctionTriggers
TriggetTRC
<FunctionTriggers
triggerPolicy=EVEMNT
functionPrototype=pEBSTranceiver
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