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Overview
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Multi layers of design
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Algorithms and processes

� Non-functional properties are often specified throu gh 
algorithms that mainly involve process units
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The grain of atomicity

� Coarser-grained representation (simpler)

� Sequence of system operations � a shorter 
sequence of steps (encapsulated)

� May fail to reveal important details of the system

� Or Finer-grained representation : more accurately 
describes the behavior

� Involves multiple suboperations

� � Choose the specification’s level of abstraction ?

� What system changes are represented as a single 
step of behavior
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Semantic behavior of components
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+CAL integration
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Overview
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Services…
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Choices…
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Context…
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How to handle a low level behavior design
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Survey of languages 
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Choosing the suitable language for writing algorith ms
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Overview
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Using the AADL to model architectures
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Attaching behavior to AADL components
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Attaching Behavior to AADL Components (2)
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Integration of Concurrent Behavior
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Integration of Concurrent Behavior
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Overview
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Purpose
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Integration in AADL Models

� ,����
���
����

������	
��
��
��
��
	�����
��


����	���
����������
	�
��
��
�����
-

� 9
�#
���#��&�������.�����
�"��������
���5�

� �#
���.�����
�"��������
���
���#��"�����-#�	���#��� �
��
���"�������/
@�@��#��"	����������#��"	������	������ @0�
�	��
������
���%���%���������%�

� ���
��������#��"��������%���	
����#��-�.�%����
�	���#�	�%

� ����	%�	����������"�
����-
�#��#��!!(������4���#�$
 �	�
�"��
+
���
��������
����#�$
�	��#�
�%�������������� #�%�
����
�"	�&	���
�"��������
���



Page 25 - ICECCS07 - 14/07/2007

Modifying the Language itself or Adding an AADL Ann ex
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Annex subclauses types
system global

end global ;

system implementation global.i

Subcomponents

process1 : process a_process.i ;

process2 : process a_process.i ;

bus1 : bus a_bus ;

processor1 : processor a_processor ;

processor2 : processor a_processor ;

connections

[ . . . ]

annex algorithm specification { * *

algorithm my_algorithm

[ . . . ]

end algorithm

* * } 

end global.i
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Choosing the suitable parameters
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Choosing the suitable parameters(2)
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Parameters
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Parameters (2)
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Lamport Bakery in +CAL

�� algorithm bakery
variables Extraction = [ k \ i n  1 . .N |�> FALSE] ,
Rank= [m \ i n 1 . .N|�> 0 ] ;
process a_process \ i n 1 . .N
variable q ;

begin
Extraction [a_process] : = TRUE;
Rank [a_process] : = 1 + max(Rank [ 1 ] . . Rank [N] ) ;
Ex t r a c t i o n [a_process ] : = FALSE;
q :=1 ;
while q /= N+1 do

while ( Extraction [ q ] )
do skip ;

end while ;
while ( ( Rank [ q ] / = 0) /\ ( ( Rank [ q ] , q ) <   (Rank [a_process] , a_process ) ) )

do skip ;
end while ;

q : q+1;
end while ;

\The critical section
Rank [a_process] : = 0 ;
\ non�critical section . . .

end process
end algorithm
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Overview
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A proof approach
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Generating a TLA+ specification from the 
+CAL bakery algorithm
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Reformatting the Bakery algorithm for TLA+ 
generation

������������������� MODULE Lamportbakery �����
�� algorithm LamportbakeryAlg
variables Ex t r a c t i o n = [ k \ i n 1 . .N |�> FALSE ] ;
Rank= [m \ i n 1 . .N|�> 0 ] ;
process a process \ i n 1 . .N

variable q ;
begin
....��> see +CAL algorithm (same)
cs : Rank [ a process ] : = 0 ;

end process
end algorithm
\* BEGIN TRANSLATION
\* END TRANSLATION
====================================



Page 36 - ICECCS07 - 14/07/2007

The Bakery algorithm in TLA+
VARIABLES Extraction , Rank , pc , q
vars == << Extraction, Rank , pc , q >>

ProcSet == ( 1 . .N)

Init == ( Global variables )
/\ Extraction = [ k \ i n 1 . .N |�> FALSE]
/\ Rank = [m \ i n 1 . .N|�> 0]
(* Process a_process *)
/\ q = [ self  \ i n 1 . .N |�> {}]
/\ pc = [self \ i n ProcSet |�>

CASE self \ i n 1 . .N �> ” ncs ” ]

ncs (self ) == /\ pc [self ] = ” ncs ”
/\ Extraction’ =

[Extraction EXCEPT ! [a_ process] = TRUE]
/\ Rank ’ = [Rank EXCEPT ! [a_ process] =
1 + max(Rank [ 1 ] . . Rank [N] ) ]
/\ pc ’ = [ pc EXCEPT ! [self ] = ”start” ]
/\ UNCHANGED q
. . . .
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The Bakery algorithm in TLA+

. . . . . . . .
a_process (self ) == ncs (self ) \/ start (self )
\/ lab1 (self ) \/ lab2 (self )

\/ lab3 (self )

Next == (\E self  \in  1 . .N: a_process (self ) )
\/ (* Disjunct to prevent deadlock on termination * )
(\A self  \in  ProcSet : pc [self ] = ”Done” /\ UNCHANGED vars )

Spec == Init /\ [ ] [ Next ] vars

Termination == <> (\A self  \in  ProcSet : pc [self ] = ”Done ” )
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Overview
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Generating Ada Code from the +CAL bakery 
algorithm
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The procedure entering of the Bakery 
algorithm in Ada

procedure entering (a_process : in (proc_index) is
begin
Extraction(a_process) := true ;
Rank(a_process) := 1 + maximum;
Extraction(a_process) := false ;
for q in 1 . .N loop

loop
delay 0 . 0 ;
exit when not Extraction( q ) ;
exit when (Rank ( q )=0)

or (Rank (a_process)> (Rank ( q ) )
or (a_process > q )

end loop ;
end loop ;
end entering ;
��
�� Exit Protocol
procedure way_out (a_process : in ( proc_index ) is
begin

Rank (a_process) := 0;
end way_out ;

end algo Lamport bakery ;
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Injecting the algorithm implementation into 
the AADL description
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AADL(2) merging the source code we generate with the descri ption of 

the initial architecture
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The locking policy of the shared data is centralized 
at the level of one process , 
���� can be easily managed
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Introduction to a cross-checking procedure
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Overview
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Questions ?


