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Viotivations

® 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 relating to the declarations of value attributes and the
Constraint 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.
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Roles of native behavior constraints - |
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To provide enhanced EAST-ADL support in regard to the following
tasks

2011

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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Roles of native behavior constraints - |l

® An overview of the baseline EAST-ADL support for behaviors and
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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

2011

~ Modeling constructs for behavior constraints and

class BehaviorContraintsExternalMapping2 /

RequirementsRelationship
Requirements::Refine

inherited link Refine->
EAElement

+targetedVehicleFeature '

Feature

VehicleFeatureModeling::VehicleFeature

4
o
o

isCustomerVisible :Boolean
isDesignVariabilityRationale :Boolean
isRemoved :Boolean

Context

«atpType»
BehaviorConstraintType

0.*

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

Behavior::FunctionBehavior

path :String
representation :FunctionBehaviorKind

EAElement
Behavior::FupctionTrigger

0..*
+constrainedFunctionTrigger

+targetedFunctionType

triggerCondition | :String
triggerPolicy :TrjggerPolicyKind

+function| +function
0.1 0..1

0.*

+constrainedErrorBehavior
I

Context

«atpType»
FunctionModeling::FunctionType

isElementary :Boolean

+refinedBehaviorConstraint 0..*

EAElement
ErrorModel::ErrorBehavior

failureLogic :String [0..1]
type :ErrorBehaviorKind
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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 +t
ype
. . .| AttributeQuantificationConstraint
«isOfType» 1 +attributeQuantificationConstraint
* 0..*
+instantiatedWithParameter {ordered}
BehaviorinstantiationParameter
+parameter EAElement
~. +temporalConstraint TemporalConstraint
{ordered} 0..*] + assertion :String
Zﬁ ) . ComputationConstraint
+compuationConstraint
BehaviorConstraintBindingParameter S
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 — Declaring Behavior Constraints

® Behavior constraint applied to a

system, declaring:
) Structure target
d  Parts
Part-bindings

«behaviorConskraink Types
FunctionDesignarchitecture_BehaviorCanskraink
«BehaviorConskrainkTypes
targetedFunctionType=[FunctionalDesignarchitecture)
part=[eB5_BehaviorZonstraint, eBSTransceiver_BehaviorConstraint]
partBindingParameter=[FDA_ACCTatDetect, FDA_EBSTransCmplst, FO...

targetR.ef Y
‘I'l
i

N

designFunctionType:
FunctionalDesignarchiteckure
#DesignFunctionTvpe:s
part=[pErake, pBrakeTranceiver, pEus, pRadar, pEBSTranceiver, pEES, ...

® Behavior constraint applied to a

system function, declaring:

J  Structure target

) Quantification & state-machine restrictions
L Instantiation parameters

«behaviorConstraintTypes
EES_EehaviorCaonstriant
«BehaviorZonskraink Ty pes
targetedFunctionType=[EES]
atbGuantificationConstraint={EB3CuantificationConskraint]
temparalConstraint=[EESEehaviar_SMCanstraint]
parameter=[ACCCloseTargetDetected, TransRequest, TransComplStatus]
P “ targetRefZz

I
gdesignFunckionTvpes
EES
«functionFlowPort:
[+ [ + targetDetection: ACCCloseTargetDetected [1]
. sfunctionFlowPorts
#functionFlowPorts I:'ﬂ':l + TransReguest: TransRequest [1]

i+ | + TransCamplSkatus: TransCormplSkatus [1]
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constraints

A quantification constraint
consists of :

8 Declaration of attributes
O data type

O corresponding structural
elements for external
access.

8 Declaration of the
quantifications

O expressions stating the
value bounds, or the logical
and arithmetical relations of
attributes

U related time conditions (e.qg.
time instances or durations);

O any sub-quantification
statements

O Logical events, which are
value conditions that may
trigger state transitions when
fulfilled.

2011
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~Modeling constructs for (acausal) quantification

class AttributeQuantificationConstraint2 /

Context

+refinedBehaviorConstraint 0..*

«atpType»
BehaviorConstraintType

+attributeQuantificationConstraint o
\|/o..* +subQuant|f||cat|on
*

AttributeQuantificationConstraint

+quantification

EAElement
LogicalTimeCondition

LogicalEvent

+ isLogicalTimeSuspended :boolean = false

+ isExternVisible :boolean = false

+timeCondition 0.1

EAElement
Quantification

+ expression :String

+visableThroughFunctionPort

*

EAElement
«atpPrototype»
FunktionModeling::FunctionPort

\

0..*
+visableThroughFunctionPort

+visableThroughHardwarePin

*

EAElement

«atpStructureElement»
HardwareModeling::HardwarePin

0..*
0..* +condition | 0..*
0..*
+operand {ordered}
+attribute
EAElement
. +visableThroughHardwarePin
<& Attribute
0.* *
+ isExternVisible :boolean = false

¢

+ypey 1

BehaviorinstantiationParameter

TraceableSpecification

«atpType»
Datatypes::EADatatype

direction :EADirectionKind [0..1
impedance :Float [0..1]
isGround :Boolean [0..1]

power :Float [0..1]

voltage :Float [0..1]

+ o+ o+ o+ o+
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Modeling constructs for temporal constraints

A temporal constraint consists of :

8 Statements of assertions in
temporal/modal logics

8 Declaration of states
U value invariants (quantifications).
Q time invariants

U Corresponding hazard, mode
declarations

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

8 Declaration of logical time
conditions

2011

class TemporalConstraint /

Context

«atpType»
BehaviorConstraintType

+IrefinedBehaviorCons(raim 0.*x

+constrainedModeBehavior

EAElement
Behavior::Mode

+temporalConstrai ntiou*

TemporalConstraint

EAElement

0.*| + condition :String

+modeDeclaration 0.1

+ assertion :String

TraceableSpecification
Dependability::Hazard

+hazardDelcaration

—

0..*

+subQuantification *

EAElement
Quantification

+ expression :String

* *

ordered ordered}

+outQuantifi ca{wn +|)nQuantifigat|on

TransformationOccurrance

EAElement

+subTemporalConstraint
EAElement N ification] iant
S g State quantificationlnvarian
+initState_ [ + isinitState :Boolean = false o )
1 + isMode :Boolean = false +quantificationGuard
+state |+ isErrorState :Boolean = false 4
@ + isHazard :Boolean = false
0..*
+from 1 +to 1
+transition EAElement
. * Transition
+readEventOccurrence? +writeEventOccurrence!
0.1 0.1
BehaviorinstantiationParameter
+eventOccurrence EAElement +effect
‘ 0.% EventOccurrence
. <
For oo
+startPointReference +endPointReference
+timeGuard
EAElement
LogicalTimeCondition *
+timeCondition
= + isLogicalTimeSuspended :boolean = false
* *

+timelnvariant
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Event Occurrences

class EventOccurrence /

The declarations of events

= EAElement +transition EAElement TraceableSpecification
that take place In a TemporalConstraint > > Transition Dependability::FeatureFlaw
running SyStem- SUCh + asseion :SERE | | +occurredFeatureFlaw

<3

+writeEventOccurrence! +readEventOccurrence?

events Can be \I/O"l \I/O"l TraceableSpecification
o BehaviorinstantiationParameter +occurmedHazardousEvent Dependability::Hazard oK .
1 +eventOccurrence EAElement + classificationAssumptions :String [0..1]
® |Oglca| events 0~ EventOccurrence o «|* controllability :ControllabilityClassKind
v " |+ exposure :ExposureClassKind
. e . + hazardClassification :ASILKind
* execution specific events (in + soveriy SeverityClassKind
terms of triggering (i.e. | | oot T
EventFunCtlon), data Sendlng +occurredLog|caIEventyon* +occurredExecutionEvent\[/0..* «atpProtf)type»
L LogicalEvent TimingDescription ErrorModel::Anomaly
&. receIVIng), or - = Timing::Event + _genericDescription :String
+ isExternVisible :boolean = falsef
+ isStateChange :Boolean = true

« fault and failure related %7 /7 =

events (ln terms Of feature ”EAE.Iement Events::EventFunction Events::EventFunctionClientServ erPort Events::
Quantification Ev entFunctionFlow Port

ﬂaWS, funCtlon anomalles, or PR + eventKind :EventFunctionClientServerPortKind
hazard events)

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

sgventOccurrence =
ReadTargetDetection

#eventOccurrence =
TransRequest

«EventOccurrence =
occurredExecutionEvent=[EBSTargetDetectEwvent]

«EwventOccurrence »
occurredExecutionEvent=[EBSTransRequestEvent]

seventOccurrence
TCRTransCompl3katus

sgventdccurrence =
TCREBuUsTransFinished

«eventOccurrence »
Triggering

«EventOccurrence =
occurredExecutionEvent=[ TCR TransComplStatusEvent]

«EwventOccurrence »
occurredE xecutionEvent=[ TCRBusTransFinishedEwent]

«eventOccurrence »
TransZompl3tatus

weventOccurrence »
TR TransReguesk

=eventOccurrence »
TCRBusBroadcasthan

«EventOccurrence =
occurredExecutionEvent=[EBSTriggeringEwvent]

Pependencw}a
i

Y

«EventOccurrence =
occurredExecutionEvent=[EBSTransComplStatusEvent]

«EventOocurrence »
occurredExecutionEvent=[TCR.TransRequestEvent]

«EventOccurrence =
occurredExecutionEvent=[TCREBuUsBroadcastChanEvent]
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function=pEBS

port=targetDetection

part=TransComplstatus

pork=TransR.equeskt

port=TransRequest

part=TransConpl3tatus

part=BusBroadcastChan

part=BusTransFinished
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Logical Time Condition

class LogicalTimeCondition /

- EAElement EAElement EAEI t
An abStraCt|0n Of Quantification LogicalTransformation "

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

behaV|Or EAElement EAElement

’ State
. EAElement TransformationOccurrance
: + islnitState :Boolean = false
declarations " ioWods smcosas A
+ assertion :String + isErrorState :Boolean = false
B d t + isHazard :Boolean = false
* pased on a iime
+timeCondition +timeCondition +timelnvariant +timelnvariant +timeGuard

ici}u:sg(;grzo;ccﬂcatlon ? . 0.1 \/ 0.1 \|/o..1 \/ \/:
7 LogicalTimeCondition
CseCode

+ isLogicalTimeSuspended :boolean = false

EAElement

» Semantics given by

+startPointReference  +endPointReference

the associated ~upper\[/0.1 Hower\|/0.1 swidth\]/0..1 \o.1 i
Occurrences Of mingermeom EAElement BehaV|orlnstantlatloréF;ziEr?ennzi[
exeCUtlon events + cseCode :CseCo.deType:Time EventOccurrangs
(e.g., the triggering [ cmcoserar s

event of a function).
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Exan |ple — Declarit 10 the ten |poral constraint of a
t f t .
( skemporalConstraint> )
EBSBehavior_SMConstraint
«TemporalConstraint»
state=[Start, NoBrakingRequired, StartBraking, EBSCalculation)
initState=Start
transition=[Transition1, Transition2, Transition3, Transition4, TransitionS]
timeCondition=[{EBSTimer==0ms}, {EB5Timer <=5800us}, {EBSTimer >=200us}, {EBSTimer<=10ms}]
eventOccurrence=[ReadTaraetDetection. TransReauest, TransComplStatus, Triogerinal
' st ™y
Start it ( e
o Transition3 NoBrakingRequired
timelnvearisnts[{EBSTimer <m10ms}t] «hransitions
\ isInitState=true {readEventOccurrence?=TransComplStatus}
Transition2
alrangitions
{timeGuard=[{EBSTimer >=200us}] quantificationGuard=[{ACCClose TargetDetected= =0} ] wr itsEventOccurrence! =TransRequest)
o ——
Transitiond ~ ~N
TransitionS . N
1 «lrangition: N
«transition: =[{EBSTimer==0ms}]} \
{readEventOccurrence?=TransComplStatus}
«behaviorConstraint Twpes
EES_EehaviorConstriant
CALEE Fa R «BehaviorConstraintTypes
StartBraking ] EBSCalculation W targetedFunctionType=[EBS] /
Srates atkQuantificationConstraint=[EESQuantificationConstraint] _ 7/
iant 5800 temporalConstraint=[EESBehavior_SMConstraint] —  — — . —
I Transitionl \WMIIW T{EBSTimer < 1 J parameter=[ACCCloseTargetDetected, TransRequest, TransComplStatus]
«transitions P -~ 7 targetRefZ
g {timeGuard=[{EBSTimer >=200us}] quantificationGuard=[{ACCClseTargetDetected==1} ) writeEventOccurrence! =TransRequest} K <
v
«designFunckionTypes
EES
«functionFlowParks:
4+ | + targetDetection: ACCCloseTargetDetecked [1]
) «functionFlowParks
functionFlowPorks ] | + TransRequest: TransRequest [1]
i+ | + TransComplStatus: TransComplStatus [1]
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Example — The corresponding analytical model In
UPPAAL

TransComplStatus?

Start WriteBuffer(EBSBufferOut,0) NoBrakingRequired
N S
A M
EBSTimer<= TransReqguest
TransComplStatus? ReadBuffer(EBSBufferinj==0 and
EBSTimer==10"ms EBSTimer>=200"us

WriteBuffer(EBSBufferQut,1)
EBSTimer:=0

StartBraking

(=

EBSCalculation

O

TransReqguest EBESTimer==5800%us

ReadBuffer(EBSBufferinj==1 and
EBSTimer>=200"us

2011 Concept Presentation
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conditions and event occurrences

+ckates
Start

States
isInitState=true
timeIrvariant=[{EESTimer <=10ms}]

«kransitions
Transition4

Transition:

Fram=5tart

to=EBSCalculation
timeauard=[{EESTimer==0ms}]

#skakes

EBSCalculation

refa

States
timeInvariant=[{EESTimet <=5&00us}]

«kransition:s
Transitionz

Transition:

timeGuard=[{EBSTimer >=200us}]
quantificationGuard=[{ACCClaseTargetDetected==0}]
writeEventOccurrence! =TransReguesk
From=EBSCalculation

to=MoBrakinoR.equired

«kransitionz

Transition3
Transition:
from=MoBrakingRequired - - -
to=3tart

readEventOccurrence?=TransComplStatus

«kransitionz

TransitionS

Transition: -
from=5tartEraking
to=3tart

readEventOccurrence?=TransComplStatus

2011

«logicalTimeCondition:
{EBSTimer <=10ms}

«LogicalTimeCondition:s
isLogicalTimesSuspended=False
upper=10ms
startPointReference=EBSTriggeringQccurrance

glogicalTimeCondition:
{EBSTimer==0ms}

«LogicalTimeZondition:
isLogicalTimeSuspended=False
upper=>0ms
lower=0ms
startPointReference=EESTriggeringOccurrance

glogicalTimeCondition:
4EESTimer <=5800us>

«LogicalTimeCondition:s
isLogicalTimesuspended=False
upper=5300us
startPointReference=EB3TriggeringCccurrance

#EVENEOCCUNTENCE #
TransF.equest

- - — - - ZwsEventOcourrence »
occurredExecutionEvent=[EESTransRequestEvent]

ref1s
ref16 seventOocurrence »
T .- TransComplStatus
«EventOocurrence »
— occurredExecutionEvent={EB3TransComplStakusEvent]
refl7?

Concept Presentation

" Example — Declaring the related logical time

cseCodeFactar=0

cseCodeFactor=58

<kimeluratian= <kimeluratian= zkimeluratiare
«DataTvpes «DataTvpes «DataTypes
Oms S500us 10m=
«TimeDuration: «TimeDuration: «TimeDuration:s
cseCode=0 cseCode=2 cseCode=4

cseCodeFackor=1

#EventICCUrrence
EBSTriggeringOccurrance
«Eventoccurrence =
occurredExecutionEvent=[EESTriggeringEvent]

reflz :
refll «petiodicEventConstraint:
#eventFunction: EBSPerindicity
EBSTriggeringEwvent «PetiadicEventConstraints
«EventFunction: = period=10ms

function=pEES

seventFunctionFlowPort:
EESTransRequestEvent
«EventFunctionFlowPort:

eyvent=EBSTriggeringEvent

ref19 pork=TransRequest
«eventFunctionFlowPorts
EESTransComplStatusEvent
_____ > eEventFunctionFlowPorts
ref1d port=TransComplStatus
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A quantification constraint
consists of :

§ Declaration of logical
transformations for data
processing

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

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

Q time invariants (i.e., duration)

U any subordinate computation
constraints

8 Declaration of expected cause-
effect paths/sequences

O connecting execution events, logical
transformations, and logical events (a
merge of the internal causality of
functions/components with the related
external execution events)

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

2011
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Viodeling constructs for computation constraints

class Computation(:onstraim/

Context

«atpType»
BehaviorConstraintType

EAElement
+refinedBehaviorConstraint 0..* FunctionModeling::Operation

-

BehaviorinstantiationParameter

Attribute

EAElement

+compuationConstraint

*
"__+subComputationConstraint

ComputationConstraint

+ isExtemnVisible :boolean = false

+clientServerinterfaceOperation 0..* *  +out * +in
{ordered} {ordered}

w +contained
{ordered}

DR

LogicalTransformation

EAElement

+ isClientServerinterface :boolean = false

| @————>{ + expression :String
*

+logicalTransformation /I\ 0.1

+invokedLogical Transformation 0..1\/ +timelnvariant
EAElement EAElement
Transition LogicalTimeCondition
+ isLogicalTimeSuspended :boolean = false

+timeCondition 0..1 +postCondition
*
reffect * +outQuantification \|/
*

+quantificationinvariant

+preCondition
*

EAElement
TransformationOccurrance

{ordered}

+inQuantification
*

EAElement

Quantification

+ expression :String

0.1 {ordered}
+transformationOccurrance
+strand * +segment *
{ordered}
EAElement
+logicalPath LogicalPath
+precedingExecutionEventChain +succeedingExecutionEventChain 0..*

+correspondingExecutionEventChain
0.% *

TimingDescription
Timing::Ev entChain

+strand * +segment *
{ordered}

+logicalResponse +logicalStimulus
*

N

LogicalEvent

+ isExternVisible :boolean = false
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prototypes

An type instantiation is supported
by:

8 Declaration of behavior constraint
prototype

8 Declaration of assignments that
bind the behavior constraint
type’s parameters to some
contextual parameters
(instantiatedWithParameter)

MAEN/\D

“Behavior constraint types and their instantiations in

class BehaviorConstraintParameterBinding /

AllocateableElement

«atpStructureElement»
FunctionModeling::
FunctionConnector

EAElement AllocationTarget

EAElement

EAElement

EaEleEll «atpStructureElement»

Environment::ClampConnector|

«atpStructureElement»
HardwareModeling::
Hardw areConnector

«atpStructuredElement»
HardwareModeling::
LogicalBus

+ resistance :Float[0..1]

+ busSpeed :Float
+ busType :LogicalBusKind

-

+bindingThroughFur:ctionConnector +bindingThr0ughCl?mpConnector

'
«inslan'ceRef»

/]\ 0.*
+partBindingParameter $ v

/:\ N o /:\ N . /:\ N
+b|nd|ng':'hr0ughLog|caIBus +bindilngThrouthardwareConneclor

' '
«ins(anlceRef» «instanceRef»
'

«instanceRef»
1

BehaviorConstraintBindingParameter I

<)—| Behav iorCopstraintBindingEv entOccurrence

BehaviorConstraintBindingAttribute |

N

+refinedBehaviorConstraint 0..*

BehaviorinstantiationParameter s A
< ttribute
+ isExternVisible :bgalean = false
A A i
+parameter +instantiatedWithP arameter EAElement
1
* 0..* * EventOccurrence
{ordered} {ordered}
Context TraceableSpecification
«atpType» «atpPrototype»
BehaviorConstraintType +part| BehaviorConstraintPrototype
it
1 0.*
+type
1 «isOfType»

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

2011
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IN an architecture context

targetRef0 -

-

«behaviorConstraintType:s
FunctionDesignarchitecture_BehaviorConstraint

«BehaviorConstraint Tyvpes
targetedFunctionType=[Functionalbesignar chitecture]
part=[eB5_BehaviorConstraint, eBSTransceiver_EBehaviorConstraint]
partBindingParameter=[FOH_ACCTgtDetect, FOA_EBSTransCrplSt, FOA_EESTrans. .|

«hehaviorConstraintProkobypes
+ eB5_BehaviorConstraint: EBS_BehaviorConstriant [1]
«BehaviorConstraintPrototypes
type=EBS_BehaviotConskriank
functionProtobvpeTarget=[pEES]
instankiatedvwithParameter=[FDi_ACCTgtDetect, FOA_EBSTransRe. ..

&=

sdesignFunctionTypes
FunctionalDesignirchitecture

|
-

«DesignFunction Type:

part=[pBrake, pBrakeTranceiver, pBus, pRadar, pEBSTranceiver, pEBS, BACC, ph.. | - T

-
-

-
-

=

-7 typeRefl - .

«designFunctionProbotypes:
+ pEES: EBS[1]

=2

<DesignFunctionProbobypes
type=EBS
-

2011
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~ targetRefz

“Example — Instantiating a behavior constraint type

typeRefl ~

«behaviorConstraink Types
EES_BehaviorConstriank

«BehaviorConstraint Tvpes
targetedFunctionType=[EBS]
attQuantificationConstraint=[EBSQuantificationCanskraint]
temporalCanstraint=[EBSBehavior_SMConstraint]
parameter=[ ACCCloseT atgetDetacked, TransRequast, TransCompl,.

T
|
|
|
I
y v

«designFunctionTvpe:
EES




Declaring the binding of behavior constraint prototypes in

an architecture context

«behaviorConstraintTypes
FunctionDesignArchitecture_BehaviorConstraint

«BehaviorCanstraint Tvpes
targetedFunctionType=[FunctionalDesignarchitecture]

part=[eE5_EehaviorConstraint, eBSTransceiver_BehaviorConstraint]
partBindingParameter=[F0A_ACCTgtDetect, FDWA_EBSTransCmplSt, FOA_EESTransReq]

: «behaviorConstraintBindingEventOccurrences
+ FDA_EBSTransReq[1]

:«BehaviorC-:-nstraintBindingEventOccurrence»

InstantiskionParameterRefo

-
-

«behaviorConstrainkProtobypes
+ eB5_BehaviorConstraint: EBS_BehaviorConstriant [1]

«BehaviorConstraintPrototypes
type=EBS_BehaviorConstriant
]

! bindingThroughFunctionConnectar=[FCon_pEBSZpEBSTrc_TransReq)

ol InskantiationParameterfef1

-
-
s

«behaviorConstraintProtokypes
+ eBSTransceiver_BehawviorConstraint: TCR_BehaviorConstraink [1]

«BehaviorConstraintPrototypes
type=TCR_BehaviorConstraint

functionPrototvpeTarget=[pEBSTranceiver]
instantiatedWithParameter=[FDA_EBSTransReq, FDA_EESTransCplSt]

-
- i
-

functionPrototypeTarget=[pEES]
instantiatedWithParameter=[FDA_ACCTgtDeteck, FD&_EBSTransReq, FDA_EBSTransCrplSt]
~. )

«behaviorConstraintBindingEventOocurrences

- - [
.. = InstantiationPararneterRef4
- 1]

-
= ]
i

+ FDA_EBSTransCmpl

5t [1]

! InskantiationParameterRefd ~ _

_‘] «BehaviorConstraintBindingEventOocurrences ¢
|

)
I|
,' :_bindingThrc-ughFunctic-nConneu:t-:-r=[FCc-n J:-I,-l.BSTcmpEBS_TransCmplSt]
i i St T
] I II )
T T T []
1 . 1 i . 1
BehaviorStruchureRef3 BEhaV'ﬂfStrLlltturBRBfl BehaviorBtructureRefa BehaworStr:uctureReF‘?
r
I 1 i I
I I (] I
1 I 'l 1
g r 1 1 ]
I I I I
] sdesignFunctionTypes | 1
U FunctionalDesignArchitecture ! | b
" ) T )
I ] ) ]
V . ' ')
u] ) 1
«desu;nFunct!DnPrDtntype» '\,".J | sdesignFunctionPrototypes
+ PEBS: EBS [1] L 7 ** L pEBSTranceiver: Transceiver
] TransRequest [1] + T@nsRequest [1] 1 BE
+ EBSBufferIn [1] [E=3] [E=3]
TransComplStatus [1] + TransComplStatus [1] F BusTransFinished [1]
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