Laxitudes del meta-modelo MAST-2

1 Laxitudes relacionadas con los atributos de una clase

1.1 Timer

H Timer
Max_Overhead : Normalized_Execution_Time
Avg_Overhead : Normalized_Execution_Time
Min_Overhead : Normalized_Execution_Time
Is_Locally_Synchronized : Assertion
T Accuragy : Time

~0 -0 ~0 -0

a) Los overheads pueden estar desordenados

Severidad de

E
problema ror
Restriccion d
nestriccion de Max_Overhead = Avg_Overhead = Min_Overhead
integridad

context Timer
inv i_1 1 a:
Max_Overhead >= Avg_Overhead and
Max_Overhead >= Min_Overhead and
Formulacién Avg_Overhead >= Min_Overhead
context Mast_Model
OoCL inv i_1 1 a:
Timer.allInstances() ->
forALL(t | t.Max_Overhead >= t.Avg_Overhead and
t.Max_Overhead >= t.Min_Overhead and
t.Avg_Overhead >= t.Min_Overhead)

1.2 Processing Resource

H Processing_Resource i
T Speed_Factor : Float

a) Elspeed factor puede ser no-positivo

Severidad de

E
problema rror
Restriccion de
integridad Speed_Factor > 0.0

context Processing_Resource
inv i_1 2 _a:
Formulacidn Speed_Factor > 0.0
OCL context Mast_Model
inv i_1 2 a:
Processing_Resource.allInstances() ->
forALL(pr | pr.Speed Factor > 0.0)
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1.3 Regular_Processor

H Regular_Processor
5 Worst_ISR_Switch : Normalized_Execution_Time
T Avg_ISR_Switch : Normalized_Execution_Time
Best_ISR_Switch : Normalized_Execution_Time
Min_Interrupt_Priority : Interrupt_Priority
Max_Interrupt_Priority : Interrupt_Priority

0«0 =0

a) Las prioridades de interrupcion pueden estar desordenadas

Severidad de

Error
problema
Restriccion de L . .
. . Max_Interrupt_Priority > Min_Interrupt_Priority
integridad

context Regular_Processor

inv i_1 3 _a:

Formulacién Max_Interrupt_Priority >= Min_Interrupt_Priority

context Mast_Model

OCL inv i_1 3 a:

Regular_Processor.allInstances() ->

forALL(rp | rp.Max_Interrupt_Priority >=
rp.Min_Interrupt_Priority)

b) Los cambios de contexto por ISR pueden estar desordenados

Severidad de
Error
problema
Restricciénde |\t 1SR switch > Avg_ISR_Switch > Best_ISR_Switch
integridad - - - - - -
context Regular_Processor
inv i_1 3 b:
Worst_ISR Switch >= Avg_ISR Switch and
Worst_ISR Switch >= Best_ISR Switch and
Formulacion Avg ISR Switch >= Best ISR Switch
OCL context Mast_Model
inv i_1_3_b:
Regular_Processor.allInstances() ->
forAlLL(rp | rp.Worst ISR Switch >= rp.Avg_ISR Switch and
rp.Worst_ISR Switch >= rp.Best_ISR Switch and
rp.Avg ISR Switch >= rp.Best ISR Switch)
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1.4 Network

H Network
T Throughput : Throughput

a) Elthroughput puede ser negativo

Severidad de
Error
problema
Restriccion de
. . Throughput 2 0.0
integridad
context Network
inv i_1 4 a:
Formulacion Throughput > 0.0
OCL context Mast_Model
inv i_1 4 a:
Network.allInstances() ->
forALL(n | n.Throughput > ©.0)

1.5 Packet_Based_Network

H Ppacket_Based_Network
T Transmission_Kind : Transmision_Type
T Max_Blocking : Normalized_Execution_Time
T Max_Packet_Size : Bit_Count
T Min_Packet_Size : Bit_Count

a) Los tamarfios de paquete pueden estar desordenados

Severidad de
Error
problema
Restriccion de . . .
. . Max_Packet_Size > Min_Packet_Size
integridad
context Packet_Based_ Network
inv i_1 5_a:
Formulacidn Max_Packet Size >= Min_Packet Size
OCL context Mast_Model
inv i_1 5 a:
Packet_Based_Network.allInstances() ->
forAlLL(pbn | pbn.Max_Packet Size >= pbn.Min Packet Size)

1.6
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1.7 AFDX_Link

H AFDX_Link

-0 -0 ~0~0~0~0 -0 -0 =0 -0

Max_Packet_Size : Bit_Count
Min_Packet_Size : Bit_Count
Max_HW _Tx_Latency : Time
Min_HW_Tx_Latency : Time
Avg_HW_Tx_Latency : Time
Max_HW _Rx_Latency : Time
Min_HW_Rx_Latency : Time
Avg_HW _Rx_Latency : Time
Ethernet_Overhead : Bit_Count
Protocol_Overhead : Bit_Count

Los tamanfos de paquete pueden estar desordenados

Severidad de

Error
problema
Restriccion de
. . Max_Packet_Size > Min_Packet_Size
integridad

Formulacion
OoCL

context AFDX_Link
inv i_1 6_a:
Max_Packet_Size >= Min_Packet_Size

context Mast_Model
inv i_1 6_a:

AFDX_Link.allInstances() ->
forAlLlL(a | a.Max Packet Size >= a.Min Packet Size)

b) Las latencias HW_Tx pueden estar desordenadas

Severidad de

Error
problema
Restriccion de )
. . Max_HW_Tx_Latency > Avg_ HW_Tx_Latency 2 Min_HW_Tx_Latency
integridad

Formulacidn
OoCL

context AFDX_Link
inv i_1 6_b:
Max_HW_Tx_Latency >= Avg _HW_Tx_Latency and
Max_HW_Tx_Latency >= Min_HW_Tx_Latency and
Avg_HW Tx_Latency >= Min_HW_Tx_Latency

context Mast_Model
inv i_1 6 _b:
AFDX_Link.allInstances() ->
forAlLlL(a | a.Max_HW_Tx_Latency >= a.Avg HW Tx Latency and
a.Max_HW_Tx_Latency >= a.Min_HW_Tx_Latency and
a.Avg HW Tx Latency >= a.Min HW Tx_Latency)

c) Las latencias HW_Rx pueden estar desordenadas

Severidad de

Error
problema
Restriccion de )
. . Max_HW_Rx_Latency > Avg_ HW_Rx_Latency = Min_HW_Rx_Latency
integridad

Formulacion
OoCL

context AFDX_Link
inv i_1 6 c:
Max_HW_Rx_Latency >= Avg_HW_Rx_Latency and
Max_HW_Rx_Latency >= Min_HW_Rx_Latency and
Avg_HW_Rx_Latency >= Min_HW_Rx_Latency

context Mast_Model
inv i_1 6 c:
AFDX_Link.allInstances() ->
forAlLlL(a | a.Max_HW_Rx_Latency >= a.Avg _HW Rx_Latency and
a.Max_HW_Rx_Latency >= a.Min_HW_Rx_Latency and

a.Avg HW Rx_Latency >= a.Min_HW Rx_Latency)
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1.8 Network Switch

a)

H Network Switch

T Max_Fixed_Fork_Latency : Normalized_Execution_Time
Avg_Fixed_Fork_Latency : Normalized_Execution_Time
Min_Fixed_Fork_Latency : Normalized_Execution_Time
Max_Variable_Fork_Latency : Normalized_Execution_Time
Avg_Variable_Fork_Latency : Normalized_Execution_Time
Min_Variable_Fork_Latency : Normalized_Execution_Time
Max_Delivery_Latency : Normalized_Execution_Time
Avg_Delivery_Latency : Normalized_Execution_Time
Min_Delivery_Latency : Normalized_Execution_Time

wf) =0 #0 #0 +0 =0 =0 #0

Las latencias de bifurcacion fija pueden estar desordenadas

Severidad de

Error
problema
Restriccion de . ) -
. . Max_Fixed_Fork_Latency > Avg_ Fixed_Fork_Latency > Min_Fixed_Fork_Latency
integridad

Formulacion
OoCL

context Network _Switch
inv i_1 7 a:
Max_Fixed_Fork_Latency >=
Max_Fixed_Fork_Latency >=
Avg_Fixed_Fork_Latency >=

Avg_Fixed_Fork_Latency and
Min_Fixed_Fork_Latency and
Min_Fixed Fork Latency

context Mast_Model
inv i_1 7 a:
Network_Switch.allInstances() ->
forAlLL(ns | ns.Max_Fixed Fork _Latency >= ns.Avg_Fixed Fork_Latency and
ns.Max_Fixed_Fork_Latency >= ns.Min_Fixed_Fork_Latency and
ns.Avg Fixed Fork _Latency >= ns.Min_Fixed Fork Latency)

b) Las latencias de bifurcacion variable pueden estar desordenadas

Severidad de

Error
problema
Restriccion de i ) ) )
. . Max_Variable_Fork_Latency > Avg_Variable_Fork_Latency > Min_Variable_Fork_Latency
integridad

Formulacidn
OoCL

context Network Switch
inv i_1 7 b:
Max_Variable_Fork_Latency >=
Max_Variable_Fork_Latency >=
Avg_Variable Fork_Latency >=

Avg_Variable_Fork_Latency and
Min_Variable_Fork_Latency and
Min_Variable Fork Latency

context Mast_Model
inv i_1 7 _b:
Network_Switch.allInstances() ->
forALL(ns | ns.Max_Variable_Fork_Latency>= ns.Avg_Variable Fork_Latency and
ns.Max_Variable_Fork_Latency >= ns.Min_Variable_Fork_Latency and
ns.Avg _Variable_Fork_Latency >= ns.Min_Variable_Fork Latency)

c) Las latencias de reparto pueden estar desordenadas

Severidad de

Error
problema
Restriccion de ) ) ) .
. . Max_Delivery_Latency > Avg_Delivery_Latency > Min_Delivery_Latency
integridad

Formulacion
OoCL

context Network Switch
inv i_ 1 7 c:
Max_Delivery_Latency >= Avg_Delivery_ Latency and
Max_Delivery_Latency >= Min_Delivery_Latency and
Avg_Delivery Latency >= Min_Delivery Latency

context Mast_Model
inv i_1 7 c:
Network_Switch.allInstances() ->
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forALL(ns | ns.Max_Delivery Latency >= ns.Avg Delivery Latency and
ns.Max_Delivery_Latency >= ns.Min_Delivery_Latency and
ns.Avg Delivery Latency >= ns.Min_Delivery Latency)

1.9 Network_Router

H Network_Router
T Max_Fixed_Branch_Latency : Normalized_Execution_Time
Avg_Fixed_Branch_Latency : Normalized_Execution_Time
Min_Fixed_Branch_Latency : Normalized_Execution_Time
Max_Variable_Branch_Latency : Normalized_Execution_Time
Avg_Variable_Branch_Latency : Normalized_Execution_Time
Min_Variable_Branch_Latency : Normalized_Execution_Time

w =0 »0 =0 D

a) Las latencias de ramificacion fija pueden estar desordenadas

Severidad de
Error
problema
Restriccion de . . -
. . Max_Fixed_Branch_Latency > Avg_Fixed_Branch_Latency> Min_Fixed_Branch_Latency
integridad
context Network_Router
inv i_1 8 a:
Max_Fixed_Branch_Latency >= Avg_Fixed_Branch_Latency and
Max_Fixed_Branch_Latency >= Min_Fixed_Branch_Latency and
Formulacion Avg_Fixed_Branch_Latency >= Min_Fixed_Branch_Latency
OCL context Mast_Model
inv i_1 8 a:
Network_Router.allInstances() ->
forAlLL(nr | nr.Max_Fixed Branch_Latency >= nr.Avg_Fixed_Branch_ Latency and
nr.Max_Fixed_Branch_Latency >= nr.Min_Fixed_Branch_Latency and
nr.Avg _Fixed Branch_Latency >= nr.Min_Fixed Branch_Latency)

b) Las latencias de ramificacion variable pueden estar desordenadas

Severidad de
Error
problema
Restriccion de . ) . .
. . Max_Variable_Branch_Latency > Avg_Variable_Branch_Latency> Min_Variable_Branch_Latency
integridad
context Network_Router
inv i_1 8 b:
Max_Variable_Branch_Latency >= Avg _Variable_Branch_Latency and
Max_Variable_Branch_Latency >= Min_Variable Branch_Latency and
Formulacion Avg_Variable Branch_Latency >= Min Variable Branch_Latency
OCL context Mast_Model
inv i_1_8 b:
Network_Router.allInstances() ->
forALL(nr | nr.Max_Variable_Branch_Latency >= nr.Avg_Variable_Branch_Latency and
nr.Max_Variable_Branch_Latency >= nr.Min_Variable_Branch_Latency and
nr.Avg_Variable_Branch_Latency >= nr.Min_Variable Branch_Latency)
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1.10 Fixed_Priority_Policy

H Fixed_Priority_Policy
Max_Priority : Priority
Min_Priority : Priority
Worst_Context_Switch : Normalized_Execution_Time
Avg_Context_Switch : Normalized_Execution_Time
Best_Context_Switch : Normalized_Execution_Time

w0 w0 »0 =0 =D

a) Las prioridades pueden estar desordenadas

Severidad de
Error
problema
Restriccion de . . L
. . Max_Priority > Min_Priority
integridad
context Fixed_Priority_Policy
inv i_1 9 a:
Formulacion Max_Priority >= Min Priority
OCL context Mast_Model
inv i_1 9 a:
Fixed_Priority_Policy.allInstances() ->
forALL(p | p.Max Priority >= p.Min Priority)

b) Los cambios de contexto pueden estar desordenados

Severidad de
Error
problema
B esmFCIon de Worst_Context_Switch > Avg_Context_Switch > Best_Context_Switch
integridad
context Fixed_Priority_Policy
inv i_1 9 b:
Worst_Context_Switch >= Avg_Context_Switch and
Worst_Context_Switch >= Best_Context_Switch and
Formulacidn Avg_Context _Switch >= Best Context Switch
OCL context Mast_Model
inv i_1 9 b:
Fixed_Priority Policy.allInstances() ->
forAlLL(p | p.Worst_Context Switch >= p.Avg_Context Switch and
p.Worst_Context_Switch >= p.Best_Context_Switch and
p.Avg Context_Switch >= p.Best Context Switch)
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1.11 EDF_Policy

B EDF_Policy

T Worst_Context_Switch

T Is_Global : Assertion

T Avg_Context_Switch : Normalized_Execution_Time
T Best_Context_Switch : Normalized_Execution_Time

: Normalized_Execution_Time

a) Los cambios de contexto pueden estar desordenados

Severidad de

Error
problema
Restriccion de ) . .
. N Worst_Context_Switch > Avg_Context_Switch > Best_Context_Switch
integridad

Formulacion

context EDF_Policy
inv i_1 10 a:
Worst_Context_Switch >= Avg_Context_Switch and
Worst_Context_Switch >= Best_Context_Switch and
Avg_Context_Switch >= Best Context Switch

OoCL

context Mast_Model
inv i_1 10 a:
EDF_Policy.allInstances() ->
forAlLL(p | p.Worst_Context Switch >= p.Avg_Context Switch and
p.Worst_Context_Switch >= p.Best_Context_Switch and
p.Avg Context_Switch >= p.Best_Context_Switch)
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1.12 FP_Packet_Based_Policy

= FP_Packet Based_Policy
Max_Priority : Priority
Min_Priority : Priority
Packet_Overhead_Max_Size : Bit_Count
Packet_Overhead_Avg_Size : Bit_Count
Packet_Overhead_Min_Size : Bit_Count

0 ~0 =0 ~0 -0

a) Las prioridades pueden estar desordenadas

Severidad de
Error
problema
Restriccion de . . L
. . Max_Priority > Min_Priority
integridad
context FP_Packet_Based_Policy
inv i_1_11 a:
Formulacion Max_Priority >= Min Priority
OCL context Mast_Model
inv i_1_11 a:
FP_Packet_Based _Policy.allInstances() ->
forALL(p | p.Max Priority >= p.Min Priority)

b) Los tamarios de overhead de paquete pueden estar desordenados

Severidad de
Error
problema
Restriccion de ) ) o
. . Packet_Overhead_Max_Size > Packet_Overhead_Avg_Size > Packet_Overhead_Min_Size
integridad
context FP_Packet_Based_Policy
inv i_1_11 b:
Packet_Overhead_Max_Size >= Packet_Overhead_Avg_Size and
Packet_Overhead_Max_Size >= Packet_Overhead_Min_Size and
Formulacion Packet_Overhead Avg Size >= Packet Overhead Min Size
context Mast_Model
ocL inv i_1_11 _b:
FP_Packet_Based_Policy.allInstances() ->
forAlLL(p | p.Packet_Overhead Max _Size >= p.Packet_Overhead Avg _Size and
p.Packet_Overhead _Max_Size >= p.Packet_Overhead Min_Size and
p.Packet_Overhead Avg Size >= p.Packet Overhead Min Size)
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1.13 Polling_Params

H Polling_Params
Polling_Period : Time
Polling_Worst_Overhead : Normalized_Execution_Time
Polling_Avg_Overhead : Normalized_Execution_Time
Polling_Best_Overhead : Normalized_Execution_Time

0 -0 =0 ~0

a) Los overhead de sondeo pueden estar desordenados

Severidad de
Error
problema
Besm?c'on de Polling_Worst_Overhead = Polling_Avg Overhead 2 Polling_Best_Overhead
integridad
context Polling_Params
inv i_1 12 a:
Polling Worst_Overhead >= Polling Avg_Overhead and
Polling Worst_Overhead >= Polling Best_Overhead and
Formulacidn Polling_Avg Overhead >= Polling Best_Overhead
OCL context Mast_Model
inv i_1 12 a:
Polling_Params.allInstances() ->
forAlLL(pp | pp.Polling Worst Overhead >= pp.Polling Avg Overhead and
pp.Polling Worst_Overhead >= pp.Polling Best Overhead and
pp.Polling Avg Overhead >= pp.Polling Best Overhead)

1.14 Simple_Operation

H Simple_Operation
T Worst_Case_Execution_Time : Normalized_Execution_Time
T Avg_Case_Execution_Time : Normalized_Execution_Time
T Best_Case_Execution_Time : Normalized_Execution_Time

a) Los tiempos de ejecucion pueden estar desordenados

Severidad de
Error
problema
Restriccion de | Worst_Case_Execution_Time > Avg_Case_Execution_Time 2
integridad Best_Case_Execution_Time
context Simple_Operation
inv i_1_13 a:
Worst_Case_Execution_Time >= Avg_Case_Execution_Time and
Worst_Case_Execution_Time >= Best_Case_Execution_Time and
Formulacion Avg_Case_Execution_Time >= Best_Case_Execution_Time
OCL context Mast_Model
inv i_1_13_a:
Simple_Operation.allInstances() ->
forAlLL(so | so.Worst_Case_Execution_Time >= so.Avg_Case_Execution_Time and
so.Worst_Case_Execution_Time >= so.Best_Case_Execution_Time and
so.Avg_Case_Execution_Time >= so.Best_Case_Execution_Time)
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1.15 Enclosing_Operation

H Enclosing_Operation
T Worst_Case_Execution_Time : Mormalized_Execution_Time
T Avg_Case_Execution_Time : Normalized_Execution_Time
T Best_Case_Execution_Time : Normalized_Execution_Time

a) Los tiempos de ejecucion pueden estar desordenados

Severidad de
Error
problema
Restriccidon de | Worst_Case_Execution_Time > Avg_Case_Execution_Time 2
integridad Best_Case_Execution_Time
context Enclosing _Operation
inv i_1 14 a:
Worst_Case_Execution_Time >= Avg_Case_Execution_Time and
Worst_Case_Execution_Time >= Best Case_Execution_Time and
Formulacion Avg_Case_Execution_Time >= Best Case_Execution_Time
OCL context Mast_Model
inv i_1_14_a:
Enclosing_Operation.allInstances() ->
forAlLL(eo | eo.Worst_Case_Execution_Time >= eo.Avg_Case_Execution_Time and
eo.Worst_Case_Execution_Time >= eo.Best_Case_Execution_Time and
eo.Avg_Case_Execution_Time >= eo.Best_Case_Execution_Time)
1.16 Message
H message

T Max_Message_Size : Bit_Count
T Avg_Message_Size : Bit_Count
T Min_Message_Size : Bit_Count

a) Los tamaiios de mensaje pueden estar desordenados

Severidad de
Error
problema
!Restrlf:cmn de Max_Message_Size > Avg_Message_Size > Min_Message_Size
integridad
context Message
inv i_1_15_ a:
Max_Message_Size >= Avg_Message_Size and
Max_Message_Size >= Min_Message_Size and
Formulacion Avg_Message_Size >= Min_Message Size
OCL context Mast_Model
inv i_1_15_a:
Message.allInstances() ->
forALL(m | m.Max_Message _Size >= m.Avg_Message_Size and
m.Max_Message_Size >= m.Min_Message_Size and
m.Avg Message Size >= m.Min Message Size)
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1.17 Sporadic_Event

H sporadic_Event
Avg Interarrival @ Time
Min_Interarrival ; Time
Distribution : Distribution_Type

o
1

c
i

[
i

a) Los tiempos entre llegadas pueden estar desordenados

Severidad de

Error
problema
Restriccion de . . .
. . Avg_Interarrival = Min_Interarrival
integridad

Formulacion
OoCL

context Sporadic_Event
inv i_1 16_a:
Avg_Interarrival >= Min_Interarrival
context Mast_Model
inv i_1_16_a:
Sporadic_Event.allInstances() ->
forAlLL(se | se.Avg Interarrival >= se.Min_Interarrival)

1.18 Delay

H Delay

T Delay_Max_Interval :
T Delay_avg Interval : Time
T Delay_Best_Interval : Time

Time

a) Los intervalos de retraso pueden estar desordenados

Severidad de

Error
problema
Restriccion de
. X Delay Max_Interval > Delay Avg_Interval = Delay_Min_Interval
integridad y- - Y_AVE_ y_vin_

Formulacion

context Delay
inv i_1_17_a:
Delay_Max_Interval >= Delay Avg _Interval and
Delay_Max_Interval >= Delay Best_Interval and
Delay Avg_Interval >= Delay Best_Interval

OCL

context Mast_Model
inv i_1_17_a:
Delay.allInstances() ->
forALL(d | d.Delay_Max_Interval >= d.Delay_ Avg_Interval and
d.Delay_Max_Interval >= d.Delay_Best_Interval and
d.Delay Avg Interval >= d.Delay Best Interval)
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2 Laxitudes relacionadas con una asociacion

2.1 Mast_Model.Element_List

H Mast_Model | 1 Element_List H Model Element
T Model 1.+ | T Name : Identifier

a) Los objetos de sincronizacion podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada objecto de sincronizacién ha de
integridad tener nombre Unico

context Clock_Synchronization_Object
inv i_2 1 a:
Model .Element_List ->
.z select(e | e.oclIsTypeOf(Clock _Synchronization_Object)) ->
Formulacién forAlLL(c | c <> self implies c.name <> self.name)

OoCL context Mast_Model

inv i_2_1_a:
Element_L1ist ->
select(e | e.oclIsKindOf(Clock_Synchronization_ Object)) ->
forALL(cl, c2 | c1 <> c2 implies cl.name <> c2.name)

b) Los temporizadores podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada temporizador ha de tener
integridad nombre Unico

context Timer

inv i_2_1 b:

Model .Element_L1ist ->
Formulacién select(e | e.oclIsKindOf(Timer)) ->
forALL(t | t <> self implies t.name <> self.name)

OCL context Mast_Model
inv i_2_1 b:

Element_L1ist ->

select(e | e.oclIsKindOf(Timer)) ->

forALL(t1, t2 | t1 <> t2 implies t1.name <> t2.name)

c) Los recursos de procesamiento podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada recurso de procesamiento ha de
integridad tener nombre Unico

context Processing_Resource
inv i_2 1 c:
Model .Element_L1ist ->
Formulacién select(e | e.oclIsKindOf(Processing_Resource)) ->
forALL(pr | pr <> self implies pr.name <> self.name)

OCL context Mast_Model

inv i_2 1 c:
Element_List ->
select(e | e.oclIsKindOf(Processing Resource)) ->
forAlLL(prl, pr2 | prl <> pr2 implies prl.name <> pr2.name)
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d) Los planificadores podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada planificador ha de tener
integridad nombre Unico

Formulacion
OoCL

context Scheduler
inv i_2_1 d:
Model .Element_L1ist ->
select(e | e.oclIsKindOf(Scheduler)) ->
forALL(s | s <> self implies s.name <> self.name)

context Mast_Model
inv i_2_1 d:
Element_List ->
select(e | e.oclIsKindOf(Scheduler)) ->
forAlLL(s1, s2 | s1 <> s2 implies sl.name <> s2.name)

e) Los recursos planificables podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada recurso planificable ha de tener
integridad nombre Unico

Formulacion
OoCL

context Schedulable_Resource
inv i_2 1 e:
Model .Element_L1ist ->
select(e | e.oclIsKindOf(Schedulable Resource)) ->

forALL(sr | sr <> self implies sr.name <> self.name)

context Mast_Model
inv i_2 1 e:
Element_List ->
select(e | e.oclIsKindOf(Schedulable Resource)) ->
forAlLL(srl, sr2 | srl <> sr2 implies srl.name <> sr2.name)

Los recursos de exclusion mutua podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada recurso de exclusién mutua ha
integridad de tener nombre Unico

Formulacion
OoCL

context Mutual_Exclusion_Resource
inv i_2 1 f:
Model .Element_L1ist ->
select(e | e.oclIsKindOf(Mutual_ Exclusion Resource)) ->
forALL(m | m <> self implies m.name <> self.name)

context Mast_Model
inv i_2 1 f:
Element_List ->
select(e | e.oclIsKindOf(Mutual Exclusion_Resource)) ->
forALL(m1, m2 | m1 <> m2 implies ml.name <> m2.name)

Universidad de Cantabria

14



g) Las operaciones podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada operacion ha de tener
integridad nombre Unico

Formulacion
OoCL

context Operation
inv i_2 1 g:
Model .Element_L1ist ->
select(e | e.oclIsKindOf(Operation)) ->
forAlLL(o | o <> self implies o.name <> self.name)

context Mast_Model
inv i_2 1 g:
Element_List ->
select(e | e.oclIsKindOf(Operation)) ->
forAlLlL(o1, 02 | o1 <> 02 implies ol.name <> 02.name)

h) Las transacciones podrian compartir nombre

Severidad de

Error
problema
Restriccidon de | En un modelo MAST2, cada transaccion ha de tener nombre
integridad Unico

Formulacion
OoCL

context End_To End Flow
inv i_2 1 h:
Model .Element_List ->
select(e | e.oclIsKindOf(End_To_End_Flow)) ->
forAlLL(e2ef | e2ef <> self implies e2ef.name <> self.name)

context Mast_Model
inv i_2 1 h:
Element_List ->
select(e | e.oclIsKindOf(End_To_End Flow)) ->
forAlLL(el, e2 | el <> e2 implies el.Name <> e2.Name)

Un modelo MAST2 podria no contener los elementos minimos requeridos

Severidad de
problema

Error

Restriccion de
integridad

En un modelo MAST2 ha de haber al menos:
e 1 Computing_Resource
e 1 Primary_Scheduler
e 1Thread
e 1Regular_End_To_End_Flow
e 1 Simple_Operation

Formulacion
OoCL

context End_To End Flow
inv i_2 1 i:
Model .Element_List ->

context Mast_Model
inv i_2 1 i:
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j)  Un modelo MAST podria contener una red de comunicaciones y podria no contener al
menos dos recursos de computacion albergando a los planificadores que planifican a
los recursos planificables utilizados por los drivers de la red.

Severidad de
Error
problema
Restriccion de
. . En un modelo MAST2
integridad
context End_To_End_Flow
inv i_2 1 j:
Formulacion Model .ELement_List ->
ocL context Mast_Model
inv i_2_1 k:

2.2 End_To_End_Flow.Workload_Event_List

H Event
T Name : Identifier

B end To End_ Flow 1 Workload_Event_List [H Workload Event

- Owner 1>

a) Eventos activadores de una transaccion podrian compartir nombre

Severidad de
Error
problema
Restriccidon de | En una transaccion, cada evento externo ha de tener nombre
integridad Unico
context Workload_ Event
inv i_2 2 a:
Formulacién Owner.Workload_Event_List ->
forAlLL(we | we <> self implies we.name <> self.name)
OCL context End_To_End_Flow
inv i_2_2_a:
Workload_Event_List ->
forAlLL(wel, we2 | wel <> we2 implies wel.name <> we2.name)
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2.3 End_To_End_Flow.Internal Event_List

H event
T Mame : Identifier

B end_To End Flow| 1 Internal_Event_List |E Internal_Event

 Owner 1.

a) Eventos internos de una transaccion podrian compartir nombre

Severidad de
Error
problema
Restriccidon de | En una transaccion, cada evento interno ha de tener nombre
integridad Unico

Formulacion
OoCL

context Internal_ Event
inv i_2 3 a:
Owner.Internal_Event List ->
forAlLL(ie | ie <> self implies ie.name <> self.name)

context End_To _End Flow
inv i_2 3 a:
Internal_Event_List ->
forAlLL(iel, ie2 | iel <> ie2 implies iel.name <> ie2.name)

2.4 End_To_End_Flow.Event Handler List

E] End To End Flow | 1 Event_Handler_List |E Event Handler

- Owner 1.
a) Una transaccion podria no contener los elementos minimamente requeridos (1
actividad)
Severidad de
Error
problema
Restriccion de . -
. . Toda transaccién ha de contener al menos una actividad
integridad

Formulacion
OoCL

context End_To End Flow
inv i_2 4 a:
Event_Handler List -> exists(eh | eh.oclIsTypeOf(Step))
context Mast_Model
inv i_2_4 a:
Element_L1ist ->
select(e | e.oclIsKindOf(End_To End_Flow)) ->
forAlLL(e2ef | e2ef.Event_Handler_List ->
exists(eh | eh.oclIsTypeOf(Step)))
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2.5 Schedulable_Resource.Scheduling Parameters

=] Schedufabfe_.‘?emurce_ 1

Scheduling_Parameters
|T Owner 1

H Thread

H Scheduling_

Parameters

A

B priority Based Params

B Resource_Reservation_Params

H communication_Channel

H Interrupt Based Params

B AFDX_Virtual_Lin

B EDF Based Params

B Timetable Driven_Params

I

a) Un recurso planificable podria contener parametros de planificacion incompatibles con

su naturaleza

Severidad de
problema

Error

Restriccion de
integridad

planificacién, segun la tabla

Su tipo ha de corresponderse con el tipo de sus parametros de

context Thread
inv i_ 2 5 a I:
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters

context Communication_Channel
inv i_ 2 5 a II:

oclIsKindOf (Interrupt_Based_Params) or
oclIsTypeOf(Non_Preemptible_ FP_Params) or
oclIsTypeOf(Fixed_Priority_Params) or
oclIsTypeOf(Polling_Params) or
oclIsKindOf (Periodic_Server_Params) or
oclIsKindOf (EDF_Based_Params) or
.oclIsKindOf (Timetable_Driven_Params)

Formulacion

Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.
Scheduling_Parameters.

oclIsTypeOf(Non_Preemptible_FP_Params) or
oclIsTypeOf(Fixed_Priority_Params) or
oclIsTypeOf(Polling_Params) or

oclIsKindOf (Periodic_Server_Comm_Params) or
oclIsKindOf (EDF_Based_Params) or
oclIsKindOf(Timetable _Driven_Params) or
oclIsTypeOf (AFDX_Virtual Link)

context Mast_Model
inv i_2 5 a_I:

OoCL

oo

context Mast_Model
inv i_2_5 a_II:
Element_L1ist ->

) or

Element_List -> select(e | e.oclIsTypeOf(Thread)) -> forALL(t |
t.oclAsType(Thread) .Scheduling_Parameters.oclIsKindOf(Interrupt_Based_Params) or

t.oclAsType(Thread) .Scheduling_Parameters.oclIsTypeOf(Non_Preemptible_FP_Params) or
oclAsType(Thread) .Scheduling_Parameters.
oclAsType(Thread) .Scheduling_Parameters.
oclAsType(Thread) .Scheduling_Parameters.
oclAsType(Thread) .Scheduling_Parameters.
oclAsType(Thread) .Scheduling_Parameters.

oclIsTypeOf(Fixed_Priority_Params) or
oclIsTypeOf(Polling_Params) or
oclIsTypeOf(Periodic_Server_Params) or
oclIsKindOf (EDF_Based_Params) or
oclIsKindOf (Timetable_Driven_Params))

select(e | e.oclIsTypeOf(Communication_Channel)) -> forAll(cc |
cc.oclAsType(Communication_Channel) .Scheduling_Parameters.oclIsTypeOf(Non_Preemptible_FP_Params

ms) or
cc.oclAsType(Communication_Channel).Scheduling_Parameters

or

cc.oclAsType(Communication_Channel) .Scheduling_Parameters.
cc.oclAsType(Communication_Channel) .Scheduling_Parameters.
cc.oclAsType(Communication_Channel) .Scheduling_Parameters.

cc.oclAsType(Communication_Channel).Scheduling_Parameters.

oclIsTypeOf(Fixed_Priority_Params) or
oclIsTypeOf(Polling_Params) or
oclIsKindOf(Periodic_Server_Comm_Para

.oclIsKindOf (EDF_Based_Params) or
cc.oclAsType(Communication_Channel) .Scheduling_Parameters.

oclIsKindOf(Timetable_Driven_Params)

oclIsTypeOf (AFDX_Virtual_Link))

18
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Schedulable resource type Scheduling parameters type

Interrupt_Based_Params
Periodic_Server_Params

Thread (Sporadic_Server_Params)

Non_Preemptible_FP_Params
Fixed_Priority_Params
Polling_Params
EDF_Based_Params
Timetable_Driven_Params

Communication_Channel

Periodic_Server_Comm_Params
(Sporadic_Server__Comm_Params)
ADFX_Virtual_Link

Virtual_Schedulable_Resource Virtual_Resource_Params

Virtual_Communication_Channel Virtual_Comm_Channel_Params

2.6 Composite_Operation.Operation_List

H Code Operation Operation_List
g Ope 1
1

H simple_Operation H composite_Operation

I

H Enclosing_Operation

a) Una operacion compuesta podria autoreferenciarse

Severidad de

Error
problema

Restriccion

R . Una operaciéon compuesta no puede autoreferenciarse
de integridad

context Composite_Operation
inv i_2 _6_a:
not Operation_List -> includes(self)

Formulacion context Mast_Model
inv i_2_6_a:
ocL Element_L1ist ->
select(e | e.oclIsKindOf(Composite_Operation)) ->
forALL(co | not co.oclAsType(Composite_Operation).Operation_List ->
includes(co))
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2.7 Composite_Message.Message_List

Message_List
[ Wihiitedtns bt

H Message Operation

H Message H composite_Message

a) Un mensaje compuesto podria autoreferenciarse

Severidad de

Error
problema
Restriccion de . .
. . Un mensaje compuesto no puede autoreferenciarse
integridad

Formulacion
OoCL

context Composite_Message
inv i_2 7_a:
not Message List -> includes(self)

context Mast_Model
inv i_2_7_a:
Element_List ->
select(e | e.oclIsTypeOf(Composite_Message)) ->
forALL(cm | not cm.oclAsType(Composite_Message) .Message List ->
includes(cm))

2.8 Simple_Operation.Mutex_List

H simple_oOperation

Mutex_List
0"

H Mutual Exclusion_Resource

Mutex To_Lock_List
0

Mutex_To_Unlock_List

0.

a) Un mutex podria estar sin usar

Severidad de
problema

Restriccion de
integridad

Un mutex ha de ser referenciado por al menos una operacién simple

Formulacion
OoCL

context Mutual_Exclusion_Resource
inv i_2_8 a:
Simple_Operation.allInstances() ->
exists(so | so.Mutex_List -> includes(self) or
so.Mutex_To_Lock _List -> includes(self) or
so.Mutex_To_Unlock List -> includes(self))

context Mast_Model
inv i_2_8 a:

Element_List ->

select(e |e.oclIsKindOf(Mutual_ Exclusion Resource)) ->

forALL(m | Simple_Operation.allInstances() ->

exists(so | so.Mutex_List -> includes(m) or

so.Mutex_To_Lock _List -> includes(m) or
so.Mutex To Unlock List -> includes(m)))
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2.9 Join.Input_Event_List

pkg 2-Regarding single associations)

End_To_End_Flow Bvent_Handler_List _ Irent Hamdier
1.7

Evont Input_Event_List Join
1.*

a) Un join podria tener eventos de entrada procedentes de distintos eventos externos

Severidad de

Error
problema

Todos los eventos de entrada de un join han de proceder del
mismo evento externo (el cual ha de pertenecer a la misma
transaccion que el join)

Restriccion de
integridad

context Join
inv i_2 9 a:

Formulacion

OoCL
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2.10 Hard_Global _Deadline.Referenced_Event

H end To End Flow __1 Internal Event List [Hintarnal_Event
Owner 1.*
b
COwner IE | 0.1

0.* | B observer

Observer_List

H Timing_Requirement

H Deadline Req

H Hard_Global_Deadling

1 |Referenced_Event

1 Workload_Event_List|H Workioad Event

- Owner 1.

a) Un deadline global- estricto podria referenciar un evento externo diferente de aquel de
donde procede su linea de flujo

Severidad de

Error
problema
Restriccidon de | Un deadline global-estricto sélo puede referenciar al evento
integridad externo de donde procede su linea de flujo

Formulacidn
OoCL

context Hard_Global_Deadline
inv i_2_10 a:
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2.11 Soft_Global_Deadline.Referenced_Event

B End To End Flow Tl Internal_Event List [Hinternal Event
Owner L
]
OwnerIE | 0.1

0.* | B oObserver
Observer_List

H Timing_Requirement

I

H Deadline_Req

H soft_Global_Deadling

1 |Referenced_Event

1 workload_Event_List|H Worklood Event

Owner 1.+

a) Un deadline global-laxo podria referenciar un evento externo diferente de aquel de
donde procede su linea de flujo

Severidad de
Error
problema
Restriccidon de | Un deadline global-laxo sélo puede referenciar al evento externo
integridad de donde procede su linea de flujo

Formulacidn
OoCL

context Soft_Global_Deadline
inv i_2_11 a:
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23




2.12 Max_Output_Jitter_Req.Referenced_Event

H end To End Flow| 1 Internal_Event_List |H Internal_Event
- Owner 1>
]
owner_IE | 0.1

0. | B Observer
Observer_List

H Timing_Requirement

7

H Max_Output_Jitter_Req

1 |Referenced_Event
1 Workload_Event_List [H Workload_ vent
T

-

Cwner

a) Un requerimiento relativo al madximo jitter de salida podria referenciar un evento

externo diferente de aquel de donde procede su linea de flujo

Severidad de

Error
problema
Restriccion de | Un requerimiento relativo al maximo jitter de salida sélo puede
integridad referenciar al evento externo de donde procede su linea de flujo

Formulacion
OoCL

context Max_Output_Jitter_ Req
inv i_2 12 a:
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2.13 Global_Max_Miss_Ratio.Referenced_Event

H end To End Flow | 1 Internal_Event_List |H Internal_Event
- Owner 1.*
Cwner_IE | 0.1

0.* | B observer
Observer_List

H Max_Miss_Ratio Req

i

H Global_Max_Miss_Ratic

1 | Referenced_Event

1 Workload_Event_List|H worklood_Event
- Owner 1>

a) Un requerimiento relativo al mdximo ratio de deadlines globales perdidos podria

referenciar un evento externo diferente de aquel de donde procede su linea de flujo

Severidad de
problema

Error

Restriccion de
integridad

Un requerimiento relativo al maximo ratio de deadlines globales
perdidos sélo puede referenciar al evento externo de donde
procede su linea de flujo

Formulacion
OoCL

context Global_Max_Miss_Ratio
inv i_2 13 a:
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2.14 {Step,

Delay, Offset
Rate_Divisor,
Fork,

Branch,
Queried_Branch,
Message_Delivery,
Message_Fork,

Message_Branch}.Input_Event

{Join,
Merge}.Input_Event_List

a) Un manejador de eventos podria referenciar como entrada un evento de otra

transaccion

Severidad de

Error
problema
Restriccion de | Un manejador de eventos sdlo puede referenciar como
integridad entrada a un evento de su misma transaccién

Formulacidn
OoCL

context Step
inv i_2 14 a Step:
if (Input_Event.oclIsTypeOf(Internal_Event)) then
Owner.Internal_Event_List -> includes(Input_Event)
else
Owner.Workload_Event_List -> includes(Input_Event)
endif

context Join
inv i_2 14 a Join:
Input_Event_List ->
forAlLL(e | if (e.oclIsTypeOf(Internal_Event)) then
Owner.Internal_Event_List -> includes(e)
else

H End To_End Flow | Owner 1." [H Event Handler
1 Event_Handler_List
[ [ [ [ |
‘ H step ‘ ‘ B Rate_Divisor B Branch ‘ B Jain ‘ B Message Event Handler
‘ B Delay ‘ ‘ H Fork ‘ ‘E Queried_Branch ‘ H Mmerge ‘ ‘{P
H Message_Branch
‘E Message_Forj ‘ ] Message_DeIiver}r‘
Input Event |1 Input Event |1 Input_Event |1 1.*|Input_Evept_List
1 | Input_Event
Input_Event | 1 Input_Event |1 Ifput_Event |1 1. Input_Event_List
B Event
Input_Event
1
Input_Event
Al
Owner 1. [B Internal_Event]
1 Internal_Event_List
owner 1. |B workioad Event
1 Workload_Event_List
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Owner .Workload_Event_List -> includes(e)
endif)

b) Un evento externo podria estar sin usar

Severidad de

problema
Restriccidon de | Todo evento externo ha de ser entrada de al menos un manejador de eventos
integridad (de su misma transaccion)

Formulacion
OoCL

context Workload_Event
inv i_2_14 b:
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Step)) ->
exists(s | s.oclAsType(Step).Input_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Delay)) ->
exists(d | d.oclAsType(Delay).Input_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Rate_Divisor)) ->
exists(rd | rd.oclAsType(Rate_Divisor).Input_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Fork)) ->
exists(f | f.oclAsType(Fork).Input_Event = self) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Branch)) ->
exists(b | b.oclAsType(Branch).Input Event = self) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Queried Branch)) ->
exists(gb | gb.oclAsType(Queried Branch).Input_Event = self) or
Owner.Event Handler List -> select(eh | eh.oclIsTypeOf(Join)) ->
exists(j | j.oclAsType(Join).Input Event List -> includes(self)) or
Owner.Event Handler List -> select(eh | eh.oclIsTypeOf(Merge)) ->
exists(m | m.oclAsType(Merge).Input_Event List -> includes(self)) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Message Delivery)) ->
exists(md | md.oclAsType(Message Delivery).Input Event = self) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Message Fork)) ->
exists(mf | mf.oclAsType(Message Fork).Input Event = self) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Message Branch)) ->
exists(mb | mb.oclAsType(Message Branch).Input Event = self)

c) Un evento externo podria estar sobre referenciado

Severidad de

Error
problema
Restriccion de . .
integridad Un evento externo no puede ser entrada de mds de un manejador de eventos

Formulacion
OoCL

context Workload_Event
inv i_2_14 c:
(Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Step)) ->
select(s | s.oclAsType(Step).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Delay)) ->
select(d | d.oclAsType(Delay).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Rate _Divisor)) ->
select(rd | rd.oclAsType(Rate_Divisor).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Fork)) ->
select(f | f.oclAsType(Fork).Input Event = self) -> size() +
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Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Branch)) ->
select(b | b.oclAsType(Branch).Input_Event = self) -> size() +

Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Queried_Branch)) ->

select(gb | gb.oclAsType(Queried_Branch).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Join)) ->

select(j | j.oclAsType(Join).Input_Event_List -> includes(self)) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Merge)) ->

select(m | m.oclAsType(Merge).Input_Event_List -> includes(self)) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Delivery)) ->

select(md | md.oclAsType(Message Delivery).Input _Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Fork)) ->

select(mf | mf.oclAsType(Message ForR).Input_Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Message_Branch)) ->

select(mb | mb.oclAsType(Message Branch).Input_Event = self) -> size()

) < 2

d) Un evento interno podria estar sobre referenciado (como entrada)

Severidad de

Error
problema
Restriccion de . . .
. . Un evento interno no puede ser entrada de mas de un manejador de eventos
integridad

Formulacidn
OoCL

context Internal Event
inv i_2 14 d:
(Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Step)) ->
select(s | s.oclAsType(Step).Input Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Delay)) ->
select(d | d.oclAsType(Delay).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Rate _Divisor)) ->
select(rd | rd.oclAsType(Rate_Divisor).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Fork)) ->
select(f | f.oclAsType(Fork).Input_Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Branch)) ->
select(b | b.oclAsType(Branch).Input_Event = self) -> size() +
Owner.Event_Handler _List -> select(eh | eh.oclIsTypeOf(Queried_Branch)) ->
select(gb | gb.oclAsType(Queried_Branch).Input_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Join)) ->
select(j | j.oclAsType(Join).Input_Event_List -> includes(self)) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Merge)) ->
select(m | m.oclAsType(Merge).Input_Event_List -> includes(self)) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Delivery)) ->
select(md | md.oclAsType(Message Delivery).Input _Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Fork)) ->
select(mf | mf.oclAsType(Message ForR).Input_Event = self) -> size() +
Owner.Event_Handler _List -> select(eh | eh.oclIsTypeOf(Message_Branch)) ->
select(mb | mb.oclAsType(Message Branch).Input_Event = self) -> size()
) < 2
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2.15 {Step,
Delay, Offset
Rate_Divisor,
Join,
Merge,
Message_Delivery}.Output_Event

{Fork,

Branch,

Queried_Branch,

Message_Fork,
Message_Branch}.Output_Event_List

a) Un manejador de eventos podria referenciar como salida un evento interno de otra
transaccion

Severidad de

Error
problema
Restriccion de | Un manejador de eventos sélo puede referenciar como salida a un
integridad evento interno de su misma transaccion

context Step
inv i_2_15 a_Step:
Owner.Internal_Event_List -> includes(Output_Event)

context Fork
inv i_2 15 a Fork:
Output_Event_List -> forAlLlL(e | Owner.Internal_Event_List ->
includes(e))

Formulacion
OoCL

b) Un evento interno podria estar sin usar

Severidad de

problema
Restriccidon de | Todo evento interno ha de ser salida de al menos un manejador de eventos (de
integridad su misma transaccion)
context Internal_ Event
inv i_2 15 b:

Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Step)) ->
.z exists(s | s.oclAsType(Step).Output_Event = self) or
Formulacion Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Delay)) ->
OCL exists(d | d.oclAsType(Delay).Output Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Rate Divisor)) ->
exists(rd | rd.oclAsType(Rate Divisor).Output Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Fork)) ->
exists(f | f.oclAsType(Fork).Output Event_List -> includes(self)) or
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Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Branch)) ->
exists(b | b.oclAsType(Branch).Output_Event_List -> includes(self)) or
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Queried_Branch)) ->
exists(gb | gb.oclAsType(Queried_Branch).Output_Event_List -> includes(self)) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Join)) ->
exists(j | j.oclAsType(Join).Output_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Merge)) ->
exists(m | m.oclAsType(Merge).Output_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Delivery)) ->
exists(md | md.oclAsType(Message _Delivery).Output_Event = self) or
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Fork)) ->
exists(mf | mf.oclAsType(Message_ForR).Output_Event_List -> includes(self)) or
Owner.Event_Handler _List -> select(eh | eh.oclIsTypeOf(Message_Branch)) ->
exists(mb | mb.oclAsType(Message Branch).Output Event List -> includes(self))

c) Un evento interno podria estar sobre referenciado (como salida)

Severidad de

Error
problema
Restriccion de . . . .
integridad Un evento interno no puede ser salida de mas de un manejador de eventos

Formulacion
OCL

context Internal_Event
inv i_2_15 c:
(Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Step)) ->
select(s | s.oclAsType(Step).Output_Event = self) -> size() +
Owner.Event Handler List -> select(eh | eh.oclIsTypeOf(Delay)) ->
select(d | d.oclAsType(Delay).Output Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Offset)) ->
select(o | o.oclAsType(Offset).Output Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Rate Divisor)) ->
select(rd | rd.oclAsType(Rate _Divisor).Output Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Fork)) ->
select(f | f.oclAsType(ForkR).Output_Event List -> includes(self)) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Branch)) ->
select(b | b.oclAsType(Branch).Output_Event List -> includes(self)) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Queried Branch)) ->
select(gb | gb.oclAsType(Queried Branch).Output Event List -> includes(self)) ->
size() +
Owner.Event Handler List -> select(eh | eh.oclIsTypeOf(Join)) ->
select(j | j.oclAsType(Join).Output_Event = self) -> size() +
Owner.Event Handler List -> select(eh | eh.oclIsTypeOf(Merge)) ->
select(m | m.oclAsType(Merge).Output Event = self) -> size() +
Owner.Event_Handler List -> select(eh | eh.oclIsTypeOf(Message_Delivery)) ->
select(md | md.oclAsType(Message_Delivery).Output_Event = self) -> size() +
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message_Fork)) ->

select(mf | mf.oclAsType(Message_ForR).Output_Event_List -> includes(self)) -> size()

+
Owner.Event_Handler_List -> select(eh | eh.oclIsTypeOf(Message Branch)) ->

select(mb | mb.oclAsType(Message_Branch).Output_Event_List -> includes(self)) ->

size()

) < 2
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2.16 Internal_Event.Observer_List
a) Cualquier evento interno podria tener observadores

Severidad de

Formulacion
OoCL

Error
problema
Restriccidn de | Sélo los eventos internos final de segmento pueden tener
integridad observadores

context

inv i_2_16_a:

context Mast_Model
inv i_2_16_a:
Step.allInstances() ->
forALL(s | s.Owner.Internal Event List -> includes(s.Output Event))
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3 Laxitudes relacionadas con conjuntos de asociaciones

3.1 Regular_Processor.System_Timer

Regular_Processor.Timer_List

a) Un procesador podria tener un temporizador de sistema no incluido en su lista de

temporizadores

=| Regular_Processor 1 Timer_List B Timer
Host 0.*

Systern_Timer
0.1

Severidad de
problema

Error

Restriccion
de integridad

El temporizador de sistema ha de ser uno de entre los
referenciados en la lista de temporizadores

Formulacidn
OoCL

context Regular_Processor
inv i_3 1 a:
if not System_Timer.oclIsUndefined() then
Timer_List -> includes(System_Timer)
else
true
endif

context Mast_Model
inv i_3 1 a:
Regular_Processor.allInstances() ->
forALL(rp | rp.Timer_List -> includes(rp.System_Timer))
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3.2 Primary_Scheduler.Host
Scheduler.Policy

H Processing Resource

A Host |1

H Computing_Resource

H Scheduler | 1 Policy|H Scheduling_Policy

B Network | -
Owner 1

B network Switch

Scheduler|1 H Fixed_Priority_Policy H EDF_Policy

H primary_Schedule

H FP_Packet_Based_Poligy

H AFDX_Policy

B Timetable Driven

H Timetable_Driven_Policy] |H Timetable_Driven_Packet_Based_Policy

a) Un planificador primario podria tener una politica de planificacion incompatible con su

host
Severidadde | grror
problema
Restriccidon de | El tipo de la politica de planificaciéon de un planificador ha de corresponderse con el
integridad tipo de su host segun la siguiente tabla

context Primary_Scheduler
inv i_3 2 _a:
((Policy.oclIsTypeOf(Fixed_Priority Policy) or
Policy.oclIsTypeOf(EDF_Policy) or
Policy.oclIsTypeOf(Timetable_Driven_Policy)) and

Host.oclIsKindOf(Computing_Resource))
or

((Policy.oclIsTypeOf(FP_Packet Based _Policy) or
Policy.oclIsTypeOf(EDF_Policy) or
Policy.oclIsTypeOf(Timetable_Driven_Packet Based_Policy)) and

Host.oclIsTypeOf(Packet_Based_Network))
or

(Policy.oclIsTypeOf(AFDX_Policy) and Host.oclIsTypeOf(AFDX_Link))

Formulacién context Mast_Model
OCL inv i_3 2 a:
Primary_Scheduler.allInstances() ->
forAlLL(ps | ((ps.Policy.oclIsTypeOf(Fixed_Priority Policy) or
ps.Policy.oclIsTypeOf(EDF_Policy) or
ps.Policy.oclIsTypeOf(Timetable Driven_Policy)) and
ps.Host.oclIsKindOf(Computing Resource))
or
((ps.Policy.oclIsTypeOf(FP_Packet_Based Policy) or
ps.Policy.oclIsTypeOf(EDF_Policy) or
ps.Policy.oclIsTypeOf(Timetable Driven_Packet_Based Policy)) and

ps.Host.oclIsKindOf(Packet_Based_NetworR))
or

(ps.Policy.oclIsTypeOf(AFDX_Policy) and
ps.Host.oclIsKindOf (AFDX_L1inR)))

Scheduling policy type Host type
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Fixed_Priority_Policy

Timetable_Driven_Policy

EDF_Policy

Computing_Resource

FP_Packet_Based_Policy

Timetable_Driven_Packet_Based Policy

Packet_Based_Network

AFDX_Policy

AFDX_Link
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3.3 Primary_Scheduler.Host
Schedulable_Resource.Scheduler

H Processing Resource

B Network |

H Computing_Resource

A Host |1

H scheduler |1 Schedulable_Resource_List |H Schedulable Resource

I

B Network Switch

Scheduler 1.

scheduler|1 H Thread
H Primary_Schedule

H communication_Channel

a) Un recurso planificable podria ser incompatible con el tipo de host de su planificador

(primario)

Severidad de
problema

Error

Restriccion de
integridad

El tipo de un recurso planificable ha de corresponderse con el tipo del host de su
planificador (primario) segun la siguiente tabla

context Thread
inv i_ 3 3 a I:
self.Scheduler.oclAsType(Primary_Scheduler) .Host.oclIsKindOf (Computing_Resource)

context Communication_Channel
inv i_3_3 a_II:
self.Scheduler.oclAsType(Primary_Scheduler).Host.oclIsKindOf (Network)

Formulacion
OoCL

context Mast_Model
inv i_3_3 a_I:
Thread.allInstances() ->
forALL(t |
t.Scheduler.oclAsType(Primary_Scheduler) .Host.oclIsKindOf (Computing_Resource))

context Mast_Model
inv i_3_3_a_II:
Communication_Channel .allInstances() ->
forAlLL(c | c.Scheduler.oclAsType(Primary Scheduler).Host.oclIsKindOf(Network))

Schedulable resource type Host type
Thread Computing_Resource
Communication_Channel Network
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3.4 Scheduler.Policy

Schedulable_Resource.Scheduling_ Parameters
Schedulable_Resource.Scheduler

H scheduler |1 Schedulable_Resource_List|H Schedulable Resource
Scheduler 1.
b ]
Owner |1 Owner |1
1| Policy 1 |5cheduling_Parameters
H Scheduling_Policy H Scheduling_Parameters
A
H Fixed_Priority_Policy H EDF_Policy B priority Based_Params H interrupt Based_Params
El FP_Packet Based_Policy] B AFDX Policy H EDF Based Params B AFDX virtual_Lin
B Timetable Driven B Timetable_Driven_Params B Resource_Reservation_Params

a) Un recurso planificable podria tener pardmetros de planificacion incompatibles con la

politica de planificacion de su planificador (primario)

Severidad de
problema

Error

Restriccion
de integridad

El tipo de los pardmetros de planificacién de un recurso planificable ha de
corresponderse con el tipo de la politica de planificacidn de su planificador
(primario) segun la siguiente tabla

Formulacidn
OoCL

context Schedulable_Resource
inv i_3 4 a:

self.Scheduling_Parameters.oclIsKindOf(Priority_Based_Params) and
self.Scheduler.Policy.oclIsTypeOf(Fixed_Priority Policy)
or
self.Scheduling_Parameters.oclIsKindOf(Interrupt_Based_Params) and
self.Scheduler.Policy.oclIsTypeOf(Fixed_Priority Policy)
or
self.Scheduling_Parameters.oclIsKindOf (EDF_Based_Params) and
self.Scheduler.Policy.oclIsTypeOf(EDF_Policy)
or
self.Scheduling Parameters.oclIsKindOf (Timetable_Driven_Params) and
self.Scheduler.Policy.oclIsTypeOf(Timetable Driven_Policy)
or
self.Scheduling_Parameters.oclIsTypeOf(AFDX_Virtual_Link) and
self.Scheduler.Policy.oclIsTypeOf(AFDX_Policy)

context Mast_Model
inv i_3 4 a:

Schedulable_Resource.allInstances() ->

forAlLL(sr |sr.Scheduling Parameters.oclIsKindOf(Priority Based Params) and
sr.Scheduler.Policy.oclIsTypeOf(Fixed _Priority Policy)
or
sr.Scheduling_Parameters.oclIsKindOf (Interrupt_Based_Params) and
sr.Scheduler.Policy.oclIsTypeOf(Fixed _Priority Policy)
or
sr.Scheduling_Parameters.oclIsKindOf (EDF_Based_Params) and
sr.Scheduler.Policy.oclIsTypeOf(EDF_Policy)
or
sr.Scheduling_Parameters.oclIsKindOf (Timetable_Driven_Params) and
sr.Scheduler.Policy.oclIsTypeOf(Timetable Driven Policy))
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Scheduling parameters type Scheduling policy type

Priority_Based_Params

Fixed_Priority_Policy
Interrupt_Based_Params

EDF_Based_Params EDF_Policy
Timetable_Driven_Params Timetable_Driven_Policy
AFDX_Virtual_Link AFDX_Policy
Resource_Reservation_Params ?2?????7?7?

b) Un recurso planificable con parametros de planificacion basados en prioridades fijas
podria tener una prioridad fuera de rango

Severidad de
problema

Error

Restriccidon de | La prioridad ha de estar dentro del rango especificado por la politica (basada
integridad en prioridades fijas) del planificador

context Thread
inv i_3 4 b I:

if self.Scheduling_Parameters.oclIsKindOf (Priority_Based_Params) then
self.Scheduling_Parameters.oclAsType(Priority_Based_Params).Priority <=
self.Scheduler.Policy.oclAsType(Fixed_Priority_Policy).Max_Priority
and
self.Scheduling_Parameters.oclAsType(Priority_Based_Params).Priority >=
self.Scheduler.Policy.oclAsType(Fixed_Priority_Policy).Min_Priority

else
true

endif

context Communication_Channel
inv i_3 4 b_II:
if self.Scheduling_Parameters.oclIsKindOf(Priority_Based_Params) then

Formulacion self.Scheduling_Parameters.oclAsType(Priority_Based_Params).Priority <=
OCL seif.ScheduLer.PoLicy.ocLAsType(FR_Packet_Based_PoLicy).Max_Priority

an

self.Scheduling_Parameters.oclAsType(Priority_Based_Params).Priority >=

self.Scheduler.Policy.oclAsType(FP_Packet_Based_Policy).Min_Priority
else

true
endif
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3.5 Step.Step_Operation
Step.Step_Schedulable_Resource

Step_Operation |1

H step Step_Schedulable_Resource |H Schedulable Resource
1

B Operation | H Thread

[r\‘ H communication_channel

H Code Operation H Message Operation

a) Una actividad podria estar asociada a una pareja imposible de operacion / recurso

planificable
Severidad Error
de problema
Restriccion . . . . .
de El tipo de la operacién asociada a una actividad y el tipo del recurso
. . planificable asociado han de corresponderse segun la siguiente tabla
integridad

Formulacidn
OoCL

context Step
inv i_3_5_ a:
Step_Operation.oclIsKindOf(Code_Operation) and
Step_Schedulable_Resource.oclIsTypeOf(Thread)
or
Step_Operation.oclIsKindOf(Message_Operation) and
Step_Schedulable_Resource.oclIsTypeOf(Communication_Channel)

context Mast_Model
inv i_3 5 a:

Step.allInstances() ->

forAlLL(s | s.Step_Operation.oclIsKindOf(Code Operation) and
s.Step_Schedulable_Resource.oclIsTypeOf(Thread)
or
s.Step_Operation.oclIsKindOf (Message Operation) and
s.Step_Schedulable_Resource.
oclLIsTypeOf(Communication Channel))

Schedulable resource type Operation type
Thread Code_Operation
Communication_Channel Message_Operation
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3.6 Timed_Event.Timer
Delay.Timer

B End_To End Flow 1

Workload_Event_List

Cwner

L

H workload Event

B Timed_Event |

H singular_Event

B Periodic_Event]

Event_Handler_List

H Event Handler

Owner

1"

a) Un temporizador podria estar sin utilizar

H Delay

0.1

Tirmer

=] Ttmer—‘

Tirmer

Severidad de

problema
Restriccidon de | Todo temporizador ha de ser referenciado por al menos una
integridad transaccidn (a través de sus eventos temporizados o retrasos)
context Timer
inv i_3_6_a:

Timed_Event.allInstances() -> exists(te | te.Timer = self)

or

Delay.allInstances() -> exists(d | d.Timer = self)
Formulacién
OoCL
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3.7 Step.Step_Schedulable_Resource
Packet_Driver.Packet_Server
Character_Packet_Driver.Character_Server
RTEP_Packet_Driver.Packet_Interrupt_Server

H End To End Flow| 1

Cwner

1.* | Event_Handler_List

B Event Handler
H step Step_Schedulable Resource [ schedulable Resource
—— 1
E] Nehmrk—‘
1 : : .
OmEr Driver List H briver
0.*
B Packet_Driver Packet Server H Thread
0.1
El RTEP Packet Drive Packet_Interrupt_Server
0.1
H Character_Packet_Drive Character_Server
0.1

a) Un thread podria estar sin usar

Severidad de
problema

Restriccidon de | Todo thread ha de estar referenciado por al menos una transaccion (a
integridad través de sus actividades) OR por al menos un driver

Formulacion

context Thread

inv i_3 7_a:
Step.allInstances() -> exists(s | s.Step_Schedulable Resource = self)
or
Packet_Driver.allInstances() -> exists(pd | pd.Packet_Server = self)
or
Character_Packet_Driver.allInstances() ->
exists(cpd | cpd.Character_Server = self)
or
RTEP_Packet_Driver.allInstances() ->
exists(rpd | rpd.Packet _Interrupt Server = self)

OCL

b) Un canal de comunicaciones podria estar sin usar

Universidad de Cantabria

40




Severidad de

problema
Restriccidon de | Todo canal de comunicaciones ha de estar referenciado por al menos
integridad una transaccion (a través de sus actividades)

context Communication_Channel
inv i_3_7_b:
Step.allInstances() -> exists(s | s.Step Schedulable Resource = self)

Formulacidn
OoCL

3.8 Step.Step_Operation
Composite_Message.Message_List

H step 1 | H operation
Step_Operation

H Message Operation | Message_List

FT

H Message H composite_Message

a) Un mensaje podria estar sin utilizar

Severidad de

problema
Restriccion de | Todo mensaje ha de ser referenciado por al menos una transaccion (a
integridad través de sus actividades) o por al menos un mensaje compuesto

context Message_Operation
inv i_3 8 a:
Step.allInstances() -> exists(s | s.Step Operation = self)
or
Composite_Message.allInstances() -> exists(cm | cm.Message List ->
includes(self))

Formulacion
OoCL
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3.9 Step.Step_Operation
Composite_Operation.Operation_List
Packet_Driver.Packet_Send_Operation
etc.

Step_Operation

H step 1 | H operation

H Code_Operation | Operation_List

H simple_Operation

H composite_Operation

a) Una operacion de codigo podria estar sin utilizar

Severidad de
problema

Restriccion de
integridad

Toda operacidon de cddigo ha de ser referenciada por al menos
una transaccién (a través de sus actividades) o por al menos un
driver o por al menos una operacidon compuesta.

context Code_Operation
inv i_3_9 a:

or

or

or

or

or

Step.allInstances() -> exists(s | s.Step Operation

Packet_Driver.allInstances() ->
exists(pd |pd.Packet Receive Operation = self

pd.Packet_Send_Operation = self)

Character_Packet_Driver.allInstances() ->
exists(cpd | cpd.Character Receive Operation = self or
cpd.Character_Send _Operation = self)

RTEP_Packet_Driver.allInstances() ->

exists(rpd | rpd.Packet ISR Operation = self or
Formulacion rpd.Packet_Discard Operation = self or
OCL rpd.Packet_Retransmission_Operation
rpd.Token_Retransmission_Operation = self or
rpd.Token_Manage_Operation = self or
rpd.Token_Check_Operation = self)

Composite_Operation.allInstances() ->
exists (co | co.Operation List -> includes(self))
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3.10 Simple_Operation.Mutex_List
Simple_Operation.Mutex_To_Lock__List
Simple_Operation.Mutex_To_Unlock_List

a) Un mutex podria aparecer en la lista de mutexes de una operacion y también en su lista
de mutexes tomados

Severidad de Error
problema
Restriccion de | Un mutex que aparece en la lista de mutexes de una operacién
integridad no puede aparecer en su lista de mutexes tomados
context Simple_Operation
inv i_3 10 a:
not ((not Mutex List -> isEmpty()) and
Formulacion (not Mutex_To Lock_List -> isEmpty()))
oCL context Mast_Model
inv i_3_10 a:
Simple_Operation.allInstances() ->
forALL(so | not (so.Mutex_ List -> size() > © and
so.Mutex_To_Lock List -> size() > 0))

b) Un mutex podria aparecer en la lista de mutexes de una operacion y también en su lista
de mutexes liberados

Severidadde | grror
problema
Restriccion de | Un mutex que aparece en la lista de mutexes de una
integridad operacion no puede aparecer en su lista de mutexes liberados
context Simple_Operation
inv i_3_10 b:
not ((not Mutex List -> isEmpty()) and
Formulacion (not Mutex To Unlock List -> isEmpty()))
context Mast_Model
ocL inv i_3 10 b:
Simple_Operation.allInstances() ->
forAlLL(so | not (so.Mutex_List -> size() > @ and
so.Mutex To Unlock List -> size() > 0))

¢) Una actividad podria intentar tomar un mutex que ha sido tomado por otra actividad

Severidad de

Error
problema
Restriccion de | Un mutex no puede ser tomado por una actividad si no se
integridad encuentra libre

context

inv i_3_10 c:

Formulacion
OoCL
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d) Un mutex podria permanecer tomado al final de la linea de flujo

Severidad de

Error
problema
Restriccion de . . ..
. X Todo mutex debe ser liberado antes de terminarse la transaccion
integridad

Formulacion
OoCL

context
inv i_3_10 d:
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