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Modes in AADL

An AADL system can operate =
@ each mode is associated with a configuration

° can trigger a change from one
to another

@ a SOM is a vector of modes

e current mode of each components
e we note | the mode of a component in the
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Example

Pl S1 Level 1
process|
T21 T22 T23 Level 2
threadl thread2 thread3
T31 T32 Level 3

" thread| " thread1

@ AADL model = tree of components;
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Example
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Level 3

@ AADL model = tree of components;

@ each component has one or more operating modes;
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Example

Level O = root

@ AADL model = tree of components;
@ each component has one or more operating modes;

@ each mode is associated with a (synchronised) configuration
of subcomponents
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Contribution

° of the modal behaviour of AADL specifications
e by putting together the pieces spread over the standard
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Contribution

° of the modal behaviour of AADL specifications
e by putting together the pieces spread over the standard

° from a subset of AADL to TPN (timed behaviour
of the AADL model abstracted to SOM change)
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Analysis of the AADL mode change protocol

The mode change protocol

Three steps:
@ The system is in a given SOM

e a change request arrives

@ The system waits a (absolute) synchronisation point before to
take into account this request (out mode synchronisation)

e the synchronisation point is reached
e the configuration is changed

© The system waits a (relative) synchronisation point before to
truly enter the new SOM (in mode synchronisation)
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Analysis of the AADL mode change protocol

Formalisation of the protocol

change to(_)?

old := initSOM,
C:=0
E—

change to(new)?

Leaving SOM

syncin(C,old,new)?

syncout(C,old,new)?
old := new C:=0

SOM transition
in progress

' change to(_)?
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Analysis of the AADL mode change protocol

Focus on the synchronisation points

Synchronisation points are used to ensure the

e syncout(C,old, new) £ (C =0 (mod hey(old, new)))

o hout(old, new): hyperperiod (least common multiple) of the

e syncin(C,old, new) = (C = h;,(old, new))
o hip(old, new): hyperperiod of the
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Analysis of the AADL mode change protocol

Exemple of SOM change

active in SOM
1 2 3
threadl X
thread2 x X X
thread3 X

Tthread1 = 6ms, Tihread2 = 4ms, Ttnreaqs = 10ms

Thread 1 +

For the mode change from SOM 1 to SOM 2:

@ hout(1,2) = hyperperiod(Tepread1s Tthread2)
= 12ms

@ hiy(1,2) = hyperperiod(Tihreads» Tthread2)
= 20ms

exit (mode)
enter (mode)

Thread 2 +

Thread 3

/
i
f
+
2

Hyper Old Mode + (]
T
Hyper New Mode Delay + =
=
f £
: 0ld Mode
I s - - .
Mode
Event Transition
: In Progress :
ExitOldMode EnterNewMode:
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From AADL to TPN

From AADL to TPN

Two steps:

© Build an untimed SOM state machine by

@ Translate this state machine into TPN and
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From AADL to TPN

Flattening of the hierarchical mode state machine

Driver

Level O = root SOM2:
[21
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From AADL to TPN

Flattening of the hierarchical mode state machine

Driver

Level O = root ‘

driverl

driver2

control

D. Bertand et a/

som22:
121
(L, 1,1

SOM23:
[21
[ L, 1,10

SOM31: SOM32: SOM33:
[31 (31 31
[1,0,1] [L,0,11] [L,0100]
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From AADL to TPN

Flattening of the hierarchical mode state machine

Driver
Som22: SOM23:
Level O = root [2] 2]
,,,,,,,,,,,,,,,,,,,,,,, [L, L,11] [L. L, 100]

driverl driver2 control ¢ _____C ...

SOM31:
[31
[L1,0,1]
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From AADL to TPN

Flattening of the hierarchical mode state machine

Level O = root SOM23:

[21
[L, 1,100

driverl

SOM33:
[31
[L,0, 10
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From AADL to TPN

Adding time to the model

change to(_)?

Leaving SOM

syncout(C,old,new)?
c

old := initSOM,

change to(new)?

syncin(C.old,new)?
old := new SOM transition

in progress

’ change to(_)?

D. Bertand et a/

[ N So
1 event i A—_ [N,
* eventj eventk

O Leaving SOM a
hyperperiod/// hyper(Leaving SOM a)
[hout;hout} /
O SOMatob
- S Transition In Progress

-7 hyper(Enter SOM b)
[hin;hin]

SOM commutation

synchronisation pattern SOM transition pattern
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From AADL to TPN

Adding time to the model

dpLs

s

dp2.5

dpLs

dn6 GrLe
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TPN analysis

Formalisation of the specification

Two examples of formalisation using TPN-TCTL

@ All the SOM / are reachable from initial state
(M(PSOMH) = 1) ~?[0,inf[ (M(PSOM,-) = 1)
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TPN analysis

Formalisation of the specification

Two examples of formalisation using TPN-TCTL

@ All the SOM / are reachable from initial state
(M(PSOMH) = 1) ~?[0,inf[ (M(PSOM,-) = 1)

o Verification of the worst-case response time of the
system to a SOM change request (SOM;; 2, SOMy,):
(M(Pevent,) = 1) ~[0,max] (M(Psom,,) = 1) (where max is
the specified bound);
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Conclusion

° of the modal behaviour of AADL specifications
e unambiguous intepretation formulated.
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Conclusion

° of the modal behaviour of AADL specifications
e unambiguous intepretation formulated.

° from a subset of AADL to TPN (timed behaviour
of the AADL model abstracted to mode switches)

o flattening of the AADL description;
e adding time to the model by using patterns.

@ Possibility of using the tool
Romeo

D. Bertand et a/ A study of the AADL mode change protocol 15/17



Conclusion

Work-in-progress
@ Development of a prototype (AADL to Romeo)
@ Proof of the algorithm AADL — TPN

@ Closing the TPN with a model of the environment
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Conclusion

Work-in-progress
@ Development of a prototype (AADL to Romeo)
@ Proof of the algorithm AADL — TPN

@ Closing the TPN with a model of the environment
Other concerns

@ Obstacles concerning the exploitation of the TPN (in an
industrial design process): scalability + traceability
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Thank you for your attention
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