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Historique, contexte ...

* Travail avec Olga Kouchnarenko et Julien Dormoy (Vesontio@FEMTO-ST,
Besancon) depuis 2010.
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e Publications :

* [AFADL 10] J. Dormoy, Al. Dreyfus, and O. Kouchnarenko. EVA4Fractal :
adaptation de composants Fractal basée sur des événements.

* [AICCSA 10] J. Dormoy and O. Kouchnarenko. Event-based Adaptation Policies for
Fractal Components

* [FACS 10] J. Dormoy, O. Kouchnarenko, and A. Lanoix. Using temporal logic for
dynamic reconfigurations of components

* [FESCA 11] A. Lanoix, J. Dormoy, and O. Kouchnarenko. Combining Proof and
Model-checking to Validate Reconfigurable Architectures

e [FACS 11] J. Dormoy, O. Kouchnarenko, and A. Lanoix. Runtime Verification of
Temporal Patterns for Dynamic Reconfigurations of Components

* [FM 12] J. Dormoy, O. Kouchnarenko, and A. Lanoix. When Structural Refinement
of Components Keeps Temporal Properties Over Reconfigurations

» [FACS 13 ???] en cours de rédaction

A. Lanoix
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* These de Julien soutenue en décembre 2011




[dées générales / problématique

* Etre capable d’exprimer puis de vérifier des propriétés sur
une séquence de reconfigurations dynamiques
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» Utiliser ces propriétés pour guider le choix d'une
reconfiguration a appliquer

Receiver
[~ ]Cache Cache File

Request File [ JRequest [ }{ JFile Request File
Requ.est Request Dispatcher erverd Request Request [ ] Dispatcher Berverd Request Request Dispatcher ervert
Handler Recelver Handler [ ] Recewer Handler

HttpServer HttpServer Handler HttpServer Handler erver2

A. Lanoix

Duration
ValidityUp

Remove
CacheHandler

Memory Add

SizeUp >@ FiIeServer>

Add
CacheHandler

Remove
CacheHandler

e Etudier I'impact de I’évolution de 'architecture
* remplacement d’'un composant simple par un composite
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Un modele pour une architecture de
composants

Une configuration ¢ = <Elem,Rel>
* Elem = Components ¥Interfaces ¥ Parameters ¥ Types

* Rel = Container ¥ ContainerType ¥ Parent® Binding ¥ Delegate ¥
State ¥ Value
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Parent\™ }
\

started | State ﬂ Delegate
stopped Components Supplier (=== === 5
= - | Provided ! =
Definer . T\ Interfaces i I S
. 4
oo T T v r

Parameters) 4 ————— / , |
( < pes InterfaceType : Required l
Value¥ ; ParamType \ Interfaces )

PTypes optional {*¢ ontingency Binding
mandatory

= Capture la sémantique « architecturale » de FRACTAL, par exemple
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Exemple

httoRequest

handler getDispatcher dispatcher getServer] server1

FileServeri

getCache

RequestHandler
(deviation, load)

RequestReceiver RequestDispatcher

server2
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FileServer2

CacheHandler
(validityDuration,

HttpServer memorySize)

\ 2/

s N s N
Components .
P ProvidedInterfaces
e HttpServer |« [ WipRequest |4— Delegate
’ FPE o
Plypes I | L <
4 n / * —
! Y ! ':/,’ L——_Reuestﬂecelver ] | -_handler . o
1 1 .

A i ! AN N | —] ‘-\:"““\_\ C

i --{R tHandler L1 N BN
——— i paen Provider || _—ASemez b e iy

; ParamType R RN ST dispatcher | Yooy
i W FloServerl 474\ 1 g <

\

AV

! 1
! Pai/famqteds

S //\\,\/ L
[ b AN ~-_FileServer2 \ 3 < Interfaces Binding i
N '

\\ [}

~ |

|
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|
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N
| | . ~o \
\ P S~
v | [deviation |-- T hy . \ \
N [T RequestDispatcher \

Requi S
Reconfigurations possible : el Durat GacheFtandie O e |
\_ Yy, \\ Piis H

*AddCacheHandler /RemoveCacheHandler R B o evea DR

+
. e f1
RequiredInterfaces i ;

AddFileServer / removeFileServer o Contency | (Lol w7

—
(9]
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*MemorySizeUp MemorySizeDown
*DurationValidityUp / DurationValidityDown




Configurations consistantes

Ve.(c € Components = (Fip.(ip € ProvInterfaces A Container(ip) = ¢))) (CC.1)
Ye, = Components.(c # PN (e, c,) € Parent = V p.(p € Parameters = Container(p) # cl))(CC.2)
Ve, ¢! € Components.((c,c’) € Parent™ = ¢ # c,)(CC.3)

Yip € ProvInterfaces,

Inter faceType(ip) = Inter faceType(ir) (CC.4)
Vir € ReqInterfaces '

AContainer(ip) # Container(ir)

(Container(ip), c) € Parent (cC.5)
A(Container(ir),c) € Parent '
Delegate(ip) # id
ADelegate(ir) # id

. (Binding(ip) = ir =

Yip € ProvInterfaces,

Vir € ReqInterfaces . (Binding(zp) = ir => J¢ € Components. (

Vip € ProvInterfaces,
Vir € ReglInterfaces,Vid € Interfaces

: (Binding(ip) = ir = )(cc.e)

Vip.(ip € ProvInterfaces = Binding(ip) # i) )(CC 7)

. Y
Vi, i’ € Interfaces. (Delegate(z) == AVir.(ir € RegInterfaces = Binding(i) # ir)

Vi, i’ € Interfaces.(Delegate(i) = i' Aie ProvInterfaces = i/ € ProvInterfaces) (CC.8)

Vi,il € Interfaces.(Delegate(i) = i'Nie RegInterfaces = i’ € RegInterfaces)(CC.9)

.t . ./ InterfaceType(i) = InterfaceType(i’)

Vi, Int . | Del t = CcC.10
i,¢ € Interfaces ( elegate(i) = i = A (Container(i), Container(i’)) € Parent ( )

YA (Delegate(i) = i’ /\Delegate(z) A = ’)
Vi, i ,i" € Int . . ) CccC.11
i,¢,4" € Interfaces ( A(Delegate(i) = i” A Delegate(i’) = z" = i’) ( )

. : . Binding(i) =
Vir € RegInterfaces. State(Supplzer(.zr))__ started = 3i € Interfaces. % (CC.12)
AContingency(ir) = mandatory
Delegate(i) =
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Un modele des séquences de
reconfigurations

= un systeme de transition S =<C, CO, R, =)
e C={c,cl,c2,...} :ensemble de configurations consistantes
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 CO & C :des configurations initiales
* R:ensemble des opérations de reconfiguration
* - :relation de reconfiguration

X

= - = @)

Request File Request File Request File c

Requ.est Request Dispatcher erverl Requ.est Request Dispatcher erverl Requ_est Request Dispatcher erverl =
Receiver Handler Receiver Handler Receiver Handler

- —

Cache Cache File .

HttpServer HttpServer Handler HttpServer Handler erver2 <L

Duration
ValidityUp




Validation du modele grace aux outils B

Fractal

<definition name="HttpServer">

<interface name="httpRequest"/>
<component name="r">
<interface name="request" r/>
</component>

Component-based model

FScript

AddCacheHandler = ...

MACHINE f
Archi t
VARIABLES

Components, Interfaces

OPERATIONS
bind(ip, ir) = ...

END

Proof
Consistency

ATELIER

\

MACHINE
AA_Reconfig
INCLUDES
Archi
OPERATIONS
INIT = ...
AddCacheHandler = ...

END

Partial
Consistency
(animation)

LE
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Validation du modele (2)

(%)
)
C
h
Validation des w O
MACHINE c g—
Archi i (@)
Arehi contraintes de 25
Components, Interfaces, Provinterfaces, Reqlnterfacel, Supplier, Parent, Binding, 1 ©
INVARIANT consistance par 5 .©
Provinterfaces C Interfaces oo U
A Regqlnterfaces C Interfaces preuve » &= 8
A Provinterfaces U Reqinterfaces = Interfaces A Provinterfaces N Regqinterfaces = & c S
A Supplier € Interfaces — Components 8 +
A Parent € Components <+ Components ATE Q 8
A Binding € Provinterfaces + Reqinterfaces o +
A closurei(Parent) N id(Components) = & // CC.3 CC.4a N CCs c
A VY (ip, ir ).(ip — ir € Binding = Provider(ip) # Requirer(ir) A Parent(Supplier(iprov)) = Parent(Supplier(ireq)) ) 8
AN
OPERATIONS g
bind(ip, ir) =
PRE
ip € Provinterfaces A ir € Reqinterfaces A ip—ir ¢ Binding
A ip € dom(Binding) A ip ¢ dom(Delegate) A ir ¢ dom(Delegate)
THEN
Binding(ip) := ir
END ;
MACHINE
END Reconfig
INCLUDES X
Archi o
OPERATIONS %
INIT =
BEGIN -
Components := { HttpServer, RequestReceiver, RequestHandler, CacheHandler, RequestDispatcher, <
FileServer1, FileServer2 }
|| Provinterfaces := { httpRequest, request, handler, cache, dispatcher, serveri, server2 }
| Reqlnterfaces := { getHandler, getDispatcher, getCache, getServer }
| Parent := { RequestReceiver—s HttpServer, RequestHandler— HttpServer, CacheHandler— HttpServer,
RequestDispatcher— HttpServer, FileServerl—HttpServer }
|| Binding := { handler—»getHandler, cache—getCache, dispatcher—getDispatcher, serveri—sgetServer }
END ;
AddCacheHandler = QLY o . .
BEGIN Vérification partielle par
instantiate (CacheHandler) ; . . .
add(CacheHandler, HttpServer) ; animation/model-checking 9

bind(cache, getCache) ;
start (CacheHandler)
END ;
o Pro




FTPL : une logique temporelle pour des
sequences de reconfigurations
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* Inspirée d’'une extension temporelle de JML, etc. 2 3
=
O O
g8
<temp> = after <event> <temp> | before <event> <trace> c
| <trace> until <event> %
<trace> = always config | eventually config ]
| <trace> A <trace> | <trace> V <trace>
<event> = ope normal | ope exceptional | ope terminates

For the events:

X
o
: _ T ifi>0A0(G—1)#o(@)Ao(i—1) B o@i) €— c
io() = epe normel] { 1 otherwise LU
: . _ T ifi>0No(i—1)=0c@)Ao(i—1) B o(i) €= .
[o(i) = ope exceptional] = { L otherwise <
. . T 4 i I=TvVv ; tional] = T
[o() = ope terminates] _ { T Z{hﬂeig;)islz ope normal] [o(i) = ope exceptional]

For the trace properties:

T ifVi(i20 = [o(@) Ecp]l=T)
1 otherwise

T if3i.(i20 A [o(i)Eecp]l =T)
1 otherwise
=
=

[o = always cp]

[o = eventually cp]

[o = trp1 A trpz]
lo = trps V trps]

trpa] A [o = trpa] Traduction vers LTL
trp1] V [o | trpa] .

+ model-checking
ifVi.i 2 0A[o(@) Ee]l=T=[o; =Etpp] =T) ‘ ‘
otherwise - |
ijzhfli.(i? OAN[o(i) el =TAoi™ =trp] =T)

[o
[e

—
[EEY
o

—

For the temporal properties:

[o = after e tpp]

[ = before e trp] =

B

[o = trp until €] =




Exemples de propriétés FTPL

* Pour une configuration :

CacheConnected := 3 cache,getCache € Interfaces ./
Provider(cache)=CacheHandler
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/\ Requirer(getCache) = RequestHandler
/A Binding(cache) = getCache/

httpRequest

request getHandler handler getDispatcher dispatcher getServer|

getCache FileServer1

RequestHandler
(deviation, load)

RequestReceiver RequestDispatcher

server2

cache

CacheHandler
(validityDuration,
memorySize)

FileServer2

e pour I'ensemble du systeme :

HttpServer

A. Lanoix

after AddCacheHandler normal always CacheConnected

after RemoveCacheHandler terminates
((eventually deviation > 50) until AddCacheHandler terminates)

—
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Evaluation a I'exécution de propriétes
FTPL
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devation devation devation ( devation ( devation devation devation devation c 5
< 50 < 50 < 50 | < 50 l < 50 > 50 > 50 > 50 She
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2 5=

. . Remove . I . ' . < > Add < :) @ §
CacheHandler _—— —_—— - CacheHandler ©

e

<definition name=" HttpServer >

<interface name=" hhpRequest />
<component name="r FraCtal

<interface name=" request />
Jcomponent> Architecture

.a .a .e »(c3 Request equest
Recelver Handler| 'SPalcher
Cache C_IFile
HttpServer Handler Berver2| ‘

ope1 ope2 — ope3
‘ Properties
fulfilled?
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FScript
Reconfigurations

2

(1)

RV-FTPL
properties

RV-FTPL
controller

Reconfiguration
controller
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RV-FTPL : « nouvelle » sémantique pour

FTPL

*B4={L, Lp, Tp, T}

- 1 :faux
e 1l p :«plutét » faux

Tp :« plutdt » vrai

e T : vrai

Intéret : On n’a pas besoin
d’avoir un historique

OB (i) k= confles

loi (i) = ope normal],.,

(o5 (i) = ope exceptional]., =

o5 (i) = ope terminates| .

T if [o5(i) = conf] =

{ o!h(*rwzac

Tif0<i<n /\a'(,(z 1) # a3 (i)

{ Aah(i—1) " af(i) €

1 otherwise

Tif0<i<n /\ao( 1) = ai (i)

{ Aah(i—1) " af(i) €

1 otherwise

{ T if ope normal V ope exceptional
L otherwise

L ifdi(0<i<n Aloi(i) | conflr = 1)
TF otherwise

T if J(0<i<n Aloh (i) Feonfle =T)
L7 otherwise

o0 [ trace) Atracez]ry = (0] | tracei|~ N o = tracez]ry

o5 = trace) V tracezlry = (o0 | trace:]- U [of = tracez] e

o5 = always con f]r

of |= eventually conf]. =

(TPif Vi0 €1 < n Aol (i) =event)., =T
= [o] = temp], = T)VVi(0<i<n
= [0 (1) | event],, = 1)
[of = after cvent templ,, = L if Z(0<i<n Alo](i) =event],, =T
Aol | temp),, = 1)
17if Z(0<i<n Alel(i) Eevent),, =T
Aol | temp),, = L7)
(T if Vi. (0 <isn A 0"( i) = wcnt],. =T
= [ = trace] € (T, TP} v
Vif0<i<n= :ag(i) = event]ry = 1)
L if *t(0<;<n Aled(i) Eevent]es =T
Aoy ' F tracc].. € {L, L7}
(T if Vi0 <i<n Aleg(i) Eevent]e, =T
= [o ! trau.],. €{T.T"})
L if ([a{;I = trace]ey = L) V
(FH(0<i<n Alog(i) | event]l,u =T
Aleh * | trace]., = LP)
| LPif Vi.(0 <i<n = [of(i) F event],, =

o} = before cvent trace]., = ¢

lof | trace until event),, = ¢

wn
his}
[
©
v
. 8
[

o &
5 O
o O
S
o0 W
e 9
c 5
O
O O
Q O
(0 s
-
)
| -
(©
e

A. Lanoix

—
[EEY
w

—




Expéerimentations

File Edit Compilation
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—_—_—_—_—————————————————————————————
Components [ CacheHandlerimpl java x |
public class CacheHandlerlmpl implements CacheAttributes, CacheHandler =
] Cherokee [ i
_ Interface server server (fr.irisa.triskell.cheroks
¥ [ RequestReceiver private long validityDuration;
| content: RequestReceiverimpl private long size;
" Interface server server (RequestReceiver.j . .
- i (Req J private Map<5tring, CacheElement> cache;
| Interface client handler (RequestHandler.ji
¥ [ RequestHandler private PrintStream logFile;
| content: RequestHandlerimpl
| auributes: RequestHandlerArributes public CacheHandlerlmpl()
N Interface server hanrdler (RannestHandlar {
Y Interfaca cied @ O O Terminal — java — 108x12
7 Interface clien Bxecute: > <
- . h [java] Starting the HTTP Server ... - REaN
¥ [ RequestDispatc [javal] [Ftpl Controller] Initialisation Complete (@)
| content: Requ [javal Cherokee Server wl1.® Loaded C
“ Interface serv [javal + Request Receiver [Listener] : Waiting for HTTP reguest on port 3618 an ©
= | [javal Executing 'removeCacheHandler{$context);’ -~
_| Interface clien [javal The evaluation of the FTPL property 'after remoweCacheHandler terminates (always value($context/ ;
¥ | CacheHandler child: :requestHandler/attribute: :deviation)=50 until addCacheHandler terminates)' is : falsep <
S ontent: Cach [javal Executing 'addCacheHandler(dcontext);’ U
- — [javal] The ewvaluation of the FTPL property 'after remowveCacheHandler terminates (always value($context/ »
| attributes: Ca child::requestHandler/attribute: :deviation)=50 until addCacheHandler terminates)' is : true -
1
¢ = [ ,é
m TV TTUE
Reconfigurations Ef public double getDataValidityDuration() {
. ) return validityDuration;
addC_ache.fscr’lpt . | ¥
addFileServer.fscript
removeCache.fscript i e y a~
removeFileServer.fscript

( clear ) ( autoScroll ON/OFF :I




Guider le choix des reconfigurations ??

* Les réponses Lp / Tp peuvent guider le choix d’une
reconfiguration
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Event-bas

Adaptation ? [ Fractal.Julia | )

sl Reconfiguration
Fractal Architecture

manager

FScript
Reconfigurations

FTPL )} __ .
properties

Runtime
verification

A. Lanoix
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Evolution de I'architecture

= substitution/raffinement de certains composants

Verification RV-FTPL
< .
_ properties
g
/

Substltutablllty based /

7
o+
C
(©
n
0 g
c

o &
5 O
o O
| -

=
e 9
c 5
o 5
O O
Q O
o =
i
O
| -
(O
©

Structural refinement . |simulation . /

' ’ : — . Lo /
gL L® /@
. o E — '. L / 2
( . R , " T B =) / |— S
Refired reconfiguration model y '. L ig%} — G
: ; / j, <

Preservation
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Exemple de raffinement structurel

%))
c
O
B
O
o
>
oo
httpRequest ) qé
@]
request getHandler handler getDispatcher dispatcher getServer 8
o

RequestReceiver getCache FileServer1

CA RequestHandler

(deviation, load)

RequestDispatcher
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(%]
(@)
o
=
(@)
(@]
(0
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cache server2
CacheHandler FileServer2
(validityDuration,
memorySize)

HttpServer

substitutable(cr,ca)

httpRequest

handi etDispatcher )
request getHandler| andiel 9e=p [ dispatcher getServer| -
. tCache —L =
. Rhandler RgetDispatcher| | ge FileServeri o
RequestReceiver RequestDispatcher (o
C RgetCache] LIU
R getlLog ™ cache | server2 <[
RequestAnalyzer Logger CacheHandler R FileServer2
(deviation, load) __ (validityDuration,
- slize memorySize)

HttpServer L RequestHandler_R




Raffinement structurel S

ramTypep(p) A Value 4(p) =

¥p.(p € Parametera 4 = (ParamType 4 (p) = F

ments g |\ Compeonentzp =
A < ('..»vlurnlvlu|’-v\ )

wentap = State 4 (c) = Statep(c)

* Fonction de substitution :
e Subst : ComponentA -> COMPONENtR- .- coorcw s

{Container 4 (p) = ¢ = Containerg(

tainerp(i) = ¢

) € Porenty \\
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nents 4 {
sponentspn |

4 € Components 4 \ Componentsp, Vog €

,——'ParentR Delegateg A (Subaticq) = cq =

DP%W
i

P

omponentay \ Components 4

”””” N\ Provided

\ Interfacesgr ||
1

nerq(1) = c4 = Containerg(i) = cgl)

/7

DeﬁnerR T R d

———e !

N
Required

F 4

-
! i Required
- Interfacesy | Interfacesg

|
: - |
Parametersp InterfaceTypeg + V0T inding,
Parametersy // d ol mmmm——looo_-
S torfrma Ty N 7
'Y InterfaceTyy

- €A i Bindingp

A
/ l)({/[/Z(‘IA .

_— .

\
I
[}
1
I
1

nentx g\

\Param ) & Parent A

) '[}'\‘/71:4 )
/

Valuep

Contingency

Valuey '."ContingencyR

/ { Subst(ca) #ep = \
& - ~Param ey € Componentsg \ Components o ‘}“. 13}
\ = P ntg) J

cmponentsp

Typeg

A. Lanoix

ITypesy CIT s~ Interfaces, © Interfs 18)
AProvinterfocesq © Provinterfaces; A Reqluterfoces 4 & Reqinterf N
Vi, (i € Interfaces 4 => InterfoceType 4 (i) = Inter faceTypep($[BC.15)

Vi (i € ReqInterfaces 4 «» Contingency4(f) ntingencyp({BC.16)

mponentag

facenr Components b
R = Containerpg(i) € ¥ R (BC.18)
uvinterfaces 4 R © \Componentasyq P

e Contraintes de substitution SC

t € Provinterf
€ Reqinterf

{Binding 4 (pi) = ri = Bindinggp(pi) = r{BC.19)

s 4-(Delegate 4(1) = = Delegaten (i) = ifgc.20)

R _
v ].,'.,‘f 1020 \

= Reqlnterfacesg \

nente 4 \ Componentsp

= Containergp(i’)) ) JJ




Simulation entre séquences de
reconfigurations

(i) Raffinement structurel
o C ok) (||) Slmul.atlon §tr|cte
Vel € Cr.(cr 2 cy = 3cy € Ca.lea By nc peypi)  (111) Tau-simulation
Ve € Cr(er % ¢ = cmockit)  (iv) Non divergence

Vel € Cr,Vh.(k 2 0 A (en =)on(k) % on(k+1) =cj = K. >kAaor( —1) % or)v  (v) Non nouveau blocage
Vca € Ca,Vcr €Cr.(cr pcaNcr /A = ca AWV)
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Request [}
Handler [ ]

Request [ |
Handler ]

Request CH
Receiver

HttpServer

[Request 3
Receiver

HttpServer

Duration
ValidityUp

Remove Add

A. Lanoix

Add
Logger

Add
CacheHandler

Remove
CacheHandler

Add Remove
FileServer ‘ Logger

Duration
ValidityUp

J Request [j_t] File m

[ JRequest
Receiver

HttpServer

Request
Receiver

I —
Request [}
Handler L)

RequestHandler_R

[Request
Receiver

{1 Request [}
Dispatcher

] ] - [ JRequest [}{]
Request -_i Dispatcher

Server1
Handler ]

RequestHandler_R

hequest T3
Request [} ]

Handler []

HttpServer Servert

\"]_File
Server2

HttpServer (JHandler R RequestHandler_R [JHandler_R

Na
En pratique, ce n’est pas vérifiable




Evaluation a I'éxécution

Req| Req
Receiver I:i]-l'rlHandler
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% Request Request[}
] Receiver Handler ]
HttpServer HttpServer
Duration Remove
ValidityUp CacheHand er ____________
| | >
N\ ~
P 4 s/ s/ I | I | I N\ N\ ~ o
/ / 7/ AN AN
Tf// ,7 1P ,0TP TP, I | P ITpl TP 1 1P TP ~ P
_ ’ , , | | | [ N \ ~ o
7 / / / [ I [ | | N N RN
~
Remove Duration ‘ Add @ --------
Logger CacheHandler CacheHandler Logger ValidityUp Logger

"] | Dispatcher Server1
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Algorithme de vérification (a la volée)

2
c
h
o 3
Algorithm 1: Path substitutability 2 %
©
1 Data: ¢% € C%, c% €C%, Rr and Ra S ©
2 Result: res € { L, T}, if terminates — g
3 CRr c% 4 § B
4 Ccp — c% 3 g §
5 while T do c
6 if substitutable(cgr, ca) then o
7 ERr + enabled(cr, RR) ; g
8 €A « enabled(ca, Ra) ;
9 if £ = 0 then
10 if £4 = 0 then res + T ; break ;
11 else res + L ; break ;
12 end if
13 else x
14 ope < pick-up(ER) ; 2
15 cr + apply(ope, cr) ; @©
16 if ope € Rr \ Ra then print(L?) ; :
17 else if ope € Rr N R4 and ope € £4 then <
18 ca « apply(ope, ca) ;
19 print(TP)
20 else res + L ; break;
21 end if
22 end if
23 else res + L ; break; 21
24 end if

end while
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Expérimentation
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<interface name= httpRequest /> Fractal -}
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Validation par animation

Proof
MACHINE MACHINE H
....... - AA_Reconfig ll Archi t ‘ ConS|Stency
INCLUDES VARIABLES
FraCtal Archi Components, Interfaces

<definition name="HttpServer">
<interface name="httpRequest"/>
<component name="r">
<interface name="request" r/>

OPERATIONS
I INIT = .. OPERATIONS
AddCacheHandler = ... bind(ip, ir) = ...
</component> P END o END ))
ATELIER
Component-based model
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MACHINE

RR_Reconfig t
e Partial
Mo S iy 4 Substitutability
Fractal el S hoes (animation)
<definition name="HttpServer_R"> o o RR_Reconfig
<interface name="httpRequest"/> fommese | e " /e/v END VARIABLES
<component name="r"> Subst
<interface name="request" r/> - OPERATIONS
MACHINE PSR -
Substitutability . AddLogger = .. Partial END
INCLUDES Substituted Consistency
AA Reconfig Component-based model (animation) °
RR ™ Reconfig
VARIABLES X
Subst o]
INVARIANT =
Subst € AA.Components ++ RR.Components LU
A AA.Parameters C RR.Parameters -
A Y (pp) . (PP € AA.Parameters = AA.Value(pp) = RR.Value(pp)) <
A VY (cc) . (cc € AA.InstanciatedComponents N RR.InstanciatedComponents = AA.State(cc) = RR.State(cc))
INITIALISATION
Subst := {CacheHandler— CacheHandlerR, RequestHandler— RequestHandlerR}
OPERATIONS
AddCacheHandler =
BEGIN

AA AddCacheHandler | RR AddCacheHandler s epe . .
END;} I RR_ Vérification partielle par
AddLogger = . . .
BEGIN animation/model-checking

RR_AddLogger
END ;
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