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SOFA project
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SOFA behavior protocols

Database.v2
frame protocol:

'da.Open ;
( ?d.Insert { 'tr.Begin ; !da.Insert ;

'1g.LogEvent; (!'tr.Commit +
'tr.Abort) }
+
?d.Delete { 'tr.Begin ; !da.Delete ;
'1g.LogEvent;
('tr.Commit + !'tr.Abort) }

+
?d.Query { 'da.Query }
) *
'da.Close

Plasil,F. Visnovsky: Behavior protocols for SW components.
IEEE Trans. on SE, Nov. 2002



Behavior protocols
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Prot, = (?mT ; ((!nT ; 2nd ) + NULL) ; !'ml )*

Prot, =(?nT ; !pT; ?2pl ; Ind )*
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Proty V, 1 .1, Proty = { < ?mT ; T ; !pT ; ?pi ; T ; 'md >,

<?2m7 ; 'md >, eee }















Composition errors

» Bad activity - enT, enl
* No activity (deadlock) - €2
* Infinite activity (divergence) - e



Bad activity
Prot, = 'nT; ?nd ; ((1oT; 20d )+ (.; ?n4 ))

Proty = ?nT : nd : 20T ; lod




Bad activity
Prot, = 'nT; ?nd ; ((1oT; 20d )+ (.; ?n4 ))

Proty = ?nT : nd : 20T ; lod

Proty V1 4l 101, 001 PrOty ={ < T ;wnd ;70T ; t0d >,

<rnT;rn¢;enT>}









Consent operator V

* Constructs behavior protocols

— of composed components

» Captures

— composition errors

 Checks

— atomicity of dynamic updates



Dynamic update (1)
Proty =((!a;?p)*; ?an ; .n1¢ )*
Proty=(?a;!p)*|(?m; !n)*

Prot, =(!m; ?n)*




Dynamic update (1)
Proty =((!a;?p)*; ?an ; !n1¢ )*
Proty=(?a;!p)*|(?m; !n)*

Prot, =(!m; ?n)*

11 (Proty Viat,al,pt, pli PTO) Vit 1t miy PrOty

((ta;tp)*; rﬂle ; 1711:1¢ )* | (tm ;5 Tn )*




Dynamic update (2)
Proty = ((!a; ?an ; !nli )+ (!b; ?nZT ; !n2¢ )s(lo|?p)

Proty=(?a;?0;!p)+(?b;(?0]!p)




Dynamic update (2)
Prot, = ((!a; 27, T ;! d)+ (b3 2n,T 5 m,d )5 (o] 2p)

Proty,=(?a;?0;!p)+(?b;(20]!p))
ﬂ Proty V, . Prot,

(ra;ran;rnli;ro;rp)+
(th;(
(rnzT ; rn2¢ ; (To | Tp ))+(1711:2T ; 8pT)




Conclusion

« Atomicity of component updates
— tested statically
— violation indicated by V
* No locking
— ~performance benefit
— deadlock avoidance
« Key benefit: Info on updates

— 1n protocol
— outside of code



Discussion

Simplifies code
— Coordination of locking on multiple interfaces skipped

Dynamic checker used anyway
— Let 1t check whether update comes at the right time

Nested components

— Compliance def. modification (technical, not principle)
« Strictly synchronized with children’s willingness to be updated
» Wait until children finish internal actions (~liveness property)

Internal threads

— Assumption: Implementation of X respects updating
plan in Proty



