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allWithThisUnit(

theUnit

    dvals : Sequence(DimensionValue))
   : Boolean

Unit
{abstract}

NoUnit
equals(u : Unit)
   : Boolean

NoUnit

NamedUnit

NamedUnit(lst : Sequence(String))
equals(u : Unit) : Boolean

PercentUnit
equals(u : Unit)
   : Boolean

PercentUnit

*

num : Real

NumOfV(n : Real)
add(n : NumOfV) : NumOfV
subtract(n : NumOfV) : NumOfV
multiplyBy(n : NumOfV) : NumOfV
divideBy(n : NumOfV) : NumOfV
sqrt() : NumOfV
lessThan(n : NumOfV) : Boolean
equals(v : V) : Boolean

NumOfV

SeqIdeOfV(strs : Sequence(String))
equals(v : V) : Boolean

SeqIdeOfV

ide : String

IdeOfV(s : String)
equals(v : V)
   : Boolean

IdeOfV

*

{abstract}
V

theValue

DimensionValue

DimensionValue(v : V, u : Unit)
getV : V
getUnit : Unit
equals(dv : DimensionValue) : Boolean
sameUnits(dval: DimensionValue) : Boolean
sameUnits(dvals : Sequence(DimensionValue)) : Boolean

* *

11

String
*

names ides

*
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Object

1 1first second

couples1..*

elements
*

1 * 1

QMLSet QMLPOSet

theSet

QMLSet(es : Sequence(Object))

member(e : Object) : Boolean
subset(s : QMLSet) : Boolean
strictSubset(s : QMLSet) : Boolean
equals(s : QMLSet) : Boolean

isEmpty : Boolean

1
theSet

QMLPOSet(es : Sequence(Object),
         cs : Sequence(Couple))
member(e : Object) : Boolean
areInRelation(o1 : Object, o2 : Object)
    : Boolean
subsetInPOSet(s1 : QMLSet, s2 : QMLSet)
    : Boolean

*

theOrderRelation 1

Couple

Couple(o1 : Object,

getFirst : Object
getSecond : Object
equals(c : Couple)

       o2 : Object)

enumerate : Enumeration

OrderRelation

isTheDefinitionSet(s : QMLSet) : Boolean

OrderRelation(s : QMLSet)
OrderRelation(s : QMLSet,
              cs : Sequence(Couple))
areInRelation(o1 : Object,
              o2 : Object) : Boolean

addCouple(c : Couple)
removeCouple(c : Couple)

*

* *

*
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{abstract}

theSet : QMLSet

Enum

Numerical(u : Unit,

Numerical

compatible(measured : V) : Boolean
verify(cp : ConstraintOperator,
   target : V,
   measured : V) : Boolean

SetDimension

theSet : QMLSet

SetDimension(u : Unit,
   rs : RelationSemantics,
   elements : Sequence(String))
SetDimension(u : Unit,
   elements : Sequence(String))
compatible(measured : V) : Boolean
verify(cp : ConstraintOperator,

   measured : V) : Boolean

thePOSet : QMLPOSet

{abstract}
NonNumericalWithOrder

NonNumericalWithOrder(u : Unit,
   rs : RelationSemantics,

   couples : Sequence(Couple))

EnumWith

EnumWith(u : Unit,
   rs : RelationSemantics,
   elements : Sequence(String),
   couples : Sequence(Couple))
compatible(measured : V) : Boolean
verify(cp : ConstraintOperator,

   measured : V) : Boolean

Enum(u : Unit,
     es : Sequence(String))
compatible(cp : ConstraintOperator)
                      : Boolean
compatible(measured : V) : Boolean
verify(cp : ConstraintOperator,
       target : V,
       measured : V) : Boolean

   elements : Sequence(String),

   rs : RelationSemantics)

   target : V,

   target : V,

declaredUnit : Unit

DimensionType(u : Unit)

DimensionType
{abstract}

compatible(measured : V) : Boolean
compatible(dv : DimensionValue) : Boolean
compatible(cp : ConstraintOperator) : Boolean

verify(dval : DimensionValue) : Boolean
verify(dvals : Sequence(DimensionValue)) : Boolean
verify(as : Sequence(Aspects),
       vals : Sequence(V)) : Boolean

       measured : V) : Boolean
verify(cp : ConstraintOperator, target : V,

relSem : RelationSemantics

Ordered(u : Unit,
        rs : RelationSemantics)

{abstract}
Ordered

compatible(cp : ConstraintOperator,

compatible(cp : ConstraintOperator)
                      : Boolean

  rs : RelationSemantics) : Boolean

POSetDimension(u : Unit, rs : RelationSemantics,
   elements : Sequence(String), couples : Sequence(Couple))
compatible(measured : V) : Boolean
verify(cp : ConstraintOperator, target : V, measured : V) : Boolean

POSetDimension

enum{increasing,
  decreasing,none}

RelationSemantics
est synonyme de

ContraintOperator est synonyme de
enum{equal,sup,inf,supequal,infequal,aspects}

Y[Z]\_^6� `�Ì¶h�PgN`N:EON�kCE¡VbX+j)EZNMkCE�kTdiD�EZo}N:de_go6N
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oper : ConstraintOperator
targetValue : DimensionValue

SimpleConstraint(dt : DimensionType,
         cp : ConstraintOperator,
         tv : DimensionValue)
verify(dval : DimensionValue)

SimpleConstraint

{abstract}
Aspects

oper : ConstraintOperator
targetValue : DimensionValue

compute(vals : Sequence(V))
    : NumOfV
verify(vals : Sequence(V))
    : Boolean
verify(
     relSem : RelationSemantics,
     vals : Sequence(V))
    : Boolean

theAspects*

1

Mean

Mean(cp : ConstraintOperator,
     dval : DimensionValue)
compute(vals : Sequence(V))
    : NumOfV
verify(vals : Sequence(V))
    : Boolean
verify(
     relSem : RelationSemantics,
     vals : Sequence(V))
    : Boolean

     dval : DimensionValue)
compute(vals : Sequence(V))
    : NumOfV
verify(vals : Sequence(V))
    : Boolean
verify(
     relSem : RelationSemantics,
     vals : Sequence(V))
    : Boolean

Variance(cp : ConstraintOperator,

Variance

{abstract}

     : Boolean

StatisticalConstraint(

         as : Sequence(Aspects))
         dt : DimensionType,

StatisticalConstraint

verify(dvals : Sequence(DimensionValue))
     : Boolean

{abstract}
Constraint

dimType : DimensionType

Constraint(dt : DimensionType)
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failureMasking : SetDimension
serverFailure : Enum
operationSemantics : EnumWith
rebindingPolicy : EnumWith
dataPolicy : EnumWith
numberOfFailures : Numerical
mttr : Numerical
mttf : Numerical
reliability : Numerical
availability : Numerical

operationSemantics(dvals : Sequence(DimensionValue)) : boolean
rebindingPolicy(dvals : Sequence(DimensionValue)) : boolean
dataPolicy(dvals : Sequence(DimensionValue)) : boolean
numberOfFailures(dvals : Sequence(DimensionValue)) : boolean
mttr(dvals : Sequence(DimensionValue)) : boolean

availability(dvals : Sequence(DimensionValue)) : boolean

failureMasking(dvals : Sequence(DimensionValue)) : boolean
serverFailure(dvals : Sequence(DimensionValue)) : boolean

mttf(dvals : Sequence(DimensionValue)) : boolean

operationSemantics(dval : DimensionValue) : boolean
rebindingPolicy(dval : DimensionValue) : boolean
dataPolicy(dval : DimensionValue) : boolean
numberOfFailures(dval : DimensionValue) : boolean
mttr(dval : DimensionValue) : boolean

reliability(dval : DimensionValue) : boolean
availability(dval : DimensionValue) : boolean

failureMasking(dval : DimensionValue) : boolean
serverFailure(dval : DimensionValue) : boolean

mttf(dval : DimensionValue) : boolean

reliability(dvals : Sequence(DimensionValue)) : boolean

Reliability

theFailureMaskingConstraint : SimpleConstraint
theOperationSemanticsConstraint : SimpleConstraint
theNumberOfFailuresConstraint : SimpleConstraint

theAvailabilityConstraint : SimpleConstraint
theMttrConstraint : StatisticalConstraint

SystemReliability

SystemReliability()

operationSemantics(dval : DimensionValue) : boolean
numberOfFailures(dval : DimensionValue) : boolean
mttr(dvals : Sequence(DimensionValue)) : boolean
availability(dval : DimensionValue) : boolean

failureMasking(dval : DimensionValue) : boolean
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verify(dval)
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 targetValue.getV(),
 dval.getV())

dval.getV())
compatible(

: Control

: SystemReliability : EnumWith
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mttr(dvals)

verify(dvals)

verify(dvals)

verify(as,

 dvals−>

:StatisticalConstraint

   collect(d 
     d.getV())

dval.getV())
compatible(

verify(rs, vals)

compatible(

    rs, oper)

:Mean

compute(vals)

compute(

compatible(rs,

      oper)

vals)

:Control

:SystemReliability :EnumWith :Variance
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LinearList

Object
* 1

item

rest : LinearList

LinearList(o : Object)
LinearList(o : Object, r : LinearList)
car : Object
cdr : LinearList
equals(o: Object) : Boolean
allEqualsTo(o : Object) : Boolean
allOfSameType(c : Class) : Boolean
member(o : Object) : Boolean
members(lst : LinearLst) : Boolean
noDoubles : Boolean
size : Integer
toString : String
remove(o : Object)
enumerate : Enumeration
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values[6] : ConstraintOperator
indexEqual : Integer = 0
indexInf : Integer = 1
indexSup : Integer = 2
indexInfequal : Integer = 3
indexSupequal : Integer = 4
indexAspects : Integer = 5

member(cp : ConstraintOperator) : Boolean

ConstraintOperator
{abstract}

equals(o : Object) : Boolean
isEqual() : Boolean
isInf() : Boolean
isSup() : Boolean
isInfequal() : Boolean
isSupequal() : Boolean
isAspects() : Boolean

value : InfEqualCO
instantiated : Boolean = false

toString() : String

EqualCO

value : InfEqualCO
instantiated : Boolean = false

toString() : String

InfCO

value : InfEqualCO
instantiated : Boolean = false

toString() : String

SupequalCO

value : InfEqualCO
instantiated : Boolean = false

toString() : String

InfequalCO

value : InfEqualCO
instantiated : Boolean = false

toString() : String

AspectsCO

value : InfEqualCO
instantiated : Boolean = false

toString() : String

SupCO

Y[Z]\_^
F·z `¿Ì¶h�PgN`NYEZNAk<³ _gj)L�]nP>VYEZQC]nN�kCE�m�_go+V`]`Pgdio+VYEON

PRº6NbV`]`Pgd¤V`E�EONbV^kT_gVYLZE�k<³ Q}o�VnPRºCheEZPgQ[kCE¶V`_gQTV`EZN¸heEZN/­>PghiEZQC]`N¸kCQ�VbXuj)EME�V^EZhiheEAdiD�jCh�PRo+VYEMQ}o[D�L�VY@C_TkTEMkTE�m�heP1NYNYE
$9&�$(7(&!��¬+QCd
­gLZ]YdiÀ}E[N:d
hÜ³ PR]`~gQ}D[EZo+VWEZN:V�º)E�h/E�VIºCdeE�o QCoCE�­>PghiEZQC]�kCQ�VbXuj6E1¯)�cEZNWÀ}~gQ}]YEON�F·z�E�V�FZ|�kC_goCoCEZo+V
heEZNAD�_TkTB�heEZNMk<³ deD[j}hePgo1VnP>V`di_1o�kTElm�EZNMm�h�PgN`NYEZN�QTVYdehedeN`PRo+V�m�E @·j}PRVY]`_go:BUj)_gQC]M]`E�jC]`LZNYE�o+V`E�]�hiEONA_gj)L�]nP>VYEZQC]nN�kCE
m�_1o+VY]nPRdeo1V`EZN�E�V�heEZNMNYL�DGPgo1V`de¬+QCEONMkTE¡]YEZhePRVYde_go¿k<³ _g]nkT]YE¡kTE������²¯
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values[3] : RelationSemantics
indexNone : Integer = 0
indexIncreasing : Integer = 1
indexDecreasing : Integer = 2

member(cp : RelationSemantics) : Boolean

RelationSemantics
{abstract}

equals(o : Object) : Boolean
isNone() : Boolean
isIncreasing() : Boolean
isDecreasing() : Boolean

value : InfEqualCO
instantiated : Boolean = false

toString() : String

None

value : InfEqualCO
instantiated : Boolean = false

toString() : String

Decreasing

value : InfEqualCO
instantiated : Boolean = false

toString() : String

Increasing

Y[Z]\ ^cFO| `�Ì¶h�PgN`NYEZNAkTE�NYL�DGPRo+VYd�¬+QCEZNMkCE�]`E�h�P>V`di_1o

N:V`P>V`de¬+QCEZD�E�o+V¡¼Uj}PR]YVYde]¡kTEZN�deo}NbVnPRo}m�EZNIQCoCd�¬+QCEZN¡kTEONINYd¤S¢NY_gQ6Nb®ßm�h�PgN`N:EON�NYdioC~1hiE�VY_1o-±)m�E[¬+QCd/EONbV¡dio6kTde¬+QCL[j}Pg]
NY_go�diou­>PR]`dePgo+V�¹
����,6*�70��#:5 ,�7��-�(&���#!7����
5N, a�#!�95-#�,07D� *-&�)!4 V a�#�)-<(&(*�3�G ,0<:)0) #�,�%

*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L0K�O!<�#0)�SC� K�O�<(#�)&�(� V a�#�)-<�& #�,�%
*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L,��,�4�S��X�N,�4��(� V a�#�)-<�& #�,�%
*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L�;�<0��S�� ;�<0�(�(� V a�#�)-<�& #�,�%
*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L,��,�40&&O�<(#�)5S��X�N,�4�&�O!<(#0)&�(� V a�#�)-<(& #�,�%
*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L�;�<0��&&O�<(#�)5S�� ;�<"�(&�O!<(#0)&�(� V a�#�)-<(& #�,�%
*-&�)!4 V a�#�)-<(&(* QH*�&�)!4 V�5 ,�%0&!L��(*���&�'�76*5S��?�6*��(&�'�76*5�(� V a�#�)-<�&

�^hehiE kTLZm�hePg]YE�LZ~1PghiEZD[EZo+VUN:diS m�_go}N:V`Pgo+VYEZNUkTE m�heP1NYNYE�kT_go}o}PRo+VUheEZNUdio}kCdem�EZNUkCEZN�­>PghiEZQC]`NUkCPRo}NUhiE¢V`PR®
ºCheEZPgQ�j}]YLOm�LZkCE�o+VZ¯��²oTÀ}o3E�heheE�kTL�À}o}d¤VWh�P�D�L�V`@C_TkTE�kTE�m�heP1NYNYE $6&�$�7(&!�GE�V�h�P�D[L�VY@C_TkTE�k-³ deo}N:V`PRo6m�E�&�O!<�#�)�*T±
j)_gQC]�­1L�]`d¤À6E�]M]`EZNYj6EOm�VYde­gEZD�E�o+V�hÜ³ PRj}j}PR]YVYEZo}PRo}m�E¡E�VWh7³ LZ~1PghidiVYL�kTE�kCE�QTS¿­>PRheE�QC]nNMkTQ¿VbXuj6E1¯'Ì¶EONM­>PRheE�QC]nN�NY_go+V
m�_1o+VY]nPRdeo1V`EZNG¼ >�VY]`E�hÜ³ QCoCE kTEZNGdeo}N:V`Pgo}m�EONGQCoCd�¬+QCE¢kTEONUNYd¤S N:_1Q}Nb®ßm�h�PgN`NYEZN�PRjCj6PR]nPRd�NYN`PRo+V�kCPRo6NGhiE�V`PRº}hiEOPRQ
a�#�)�<(&(*�kTElh�P[m�heP1NYNYEg¯
����,6*�70��#:5 ,�7��-�(&���#!7����)¹e¹ $9&�$�7(&�� R8'N�
� �0��,9*�70��#:5N,�7����(&!��#!7����,T.� B(�0��)"&"#�,
�(�(*�7�� ��&(*N<:)�7?��R�'��)� *�&0)!4 V a�#0)-<(&(* QH5N,�%0&�L"K�O!<�#�)�S L���� '��)� *�&�)!4 V a�#�)-<(&�* Q 5N,�%"&!LA� ,�4�S L��!�

'���� *�&0)!4 V a�#0)-<(&(* QH5N,�%0&�L�;�<0��S L��!� '���� *�&0)!4 V a�#0)-<(&(* QH5N,�%�&!L��N,�40&�O�<(#")&S L��!�
'���� *�&0)!4 V a�#0)-<(&(* QH5N,�%0&�L�;�<0��&�O�<�#0)&S L��!� '��)� *�&�)!4 V a�#�)-<(&�* Q 5N,�%0&!L��6* �(&�'�76*1SAT

ècè Õ-\�]�]8^8_



zgx ���� ¢�>�i��¥Z���R¥}�

����,6*�70��#:5 ,�7��-�(&���#!7����)¹e¹ &�O!<�#�)�* RH�"�=�57��"&('�7,T �HB(�0��)!&0#�,
�(�(*�7�� ��&(*N<:)�7?��R ����,9*�70��#:5N,07��-�(&!��#�7��!�_V�$6&N$(7(&!� R ��T #�,�%����-,9*�70��#(5N,�7��-��&!��#�7��!� V�$:&�$(7�&!� R�*�&�)�4�T

#�,�% �?� *�&0)!4AT
Ì¶deo}¬UD�L�VY@C_TkTEON�±C5"*�K�O!<(#�)}±=5!*��N,�4)± 5"*-;�<0�<± 5"*�� ,�4�&�O!<�#�)}±65!*�;�<0�(&&O!<(#�)�E�V 5!*1�6*��(&�'�76*T±Tj6EZ]YD�E�V:VYEZo+V

kTE�N`P·­g_1di]¸¬+QCE�heheEM­·PghiEZQC]¸j}Pg]YD�dTheEZN^NYd¤S[j6_+NYNYdeºChiEON/_go�DGPRoCdejCQCheEg¯uÌ¶_gD�jTVYEAV`E�ouQGkTQGmn@C_gdiS[kCEMD[_TkTLZhid�N`P>VYde_goc±
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NYL�DGPRo+VYd�¬+QCE¡kTEI]`E�h�P>V`di_1o:B1± @>N:LZDGPRo+VYd�¬+QCE�m�]Y_1deN`N`PRo+VYE�B¿�µheE�j}hiQ}N�~1]`Pgo}kTEZN¶­>PRheE�QC]nN�N:EZ_goUh�P�]YEZhePRVYde_goUk<³ _g]nkT]`E
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