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Dynamic reconfigurations:   
•  AddCacheHandler / RemoveCacheHandler!
•  AddFileServer / RemoveFileServer!
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Reconfiguration by substitution: 
•  Replace RequestHandler by RequestHandler_R 
•  Replace FileServer1 by AnotherFileServer 
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!  Needs 
◦  Validate component architectures evolution through 

reconfigurations 
◦  Combine different kinds of reconfigurations 
"  Dynamic reconfigurations  (1) 
"  Reconfigurations by substitution (2) 

!  Proposals 
◦  Define Substitutability Constraints 
◦  Integrate them into a substitutability-based 

simulation 
"  Propose a semi-algorithm to check it on the fly 
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!  Graph-based representation of  the component 
architecture 

!  Consistent configurations 
◦  Configurations respect the Consistency Constraints CC 

!  Dynamic reconfigurations = graph transformations 
◦  add/delete components 
◦  bind/unbind interfaces 
◦  change value of parameters  
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!  Two kinds of component substitutions: 
◦  new version of the component 
◦  composite component encapsulates new sub-

components 
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!  Component structural substitution                  
vs. Component encapsulation 
◦  Substituted components supply the same interfaces as 

before 

! (Structural) substitutability constraints  
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!  "the old components remain unchanged"                                         [5/21] 

!  "an old component completely disapears only if it is substituted by a new 
version of itself"                                                                          [7/21] 

!  "the newly introduced components must be subcomponents of some 
substituted components"                                                             [12/21] 
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!  Newly substituted components introduce new 
dynamic reconfigurations 

◦  How to make new reconfigurations preserve  
the old reconfiguration sequences? 

! ! Substitutability-based simulation 
"  a kind of weak simulation [Milner-Park] 
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1.  Substitutability constraints 
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1.  Substitutability constraints 
2.  Strict reconfiguration simulation 

Component Substitution through Dynamic Reconfigurations FESCA @ ETAPS 2014 11 

00 01 02 03 04 05 06

Remove
CacheHandler

Add
CacheHandler

Memory
SizeUp

Add
FileServer

Duration
ValidityUp

Remove
CacheHandler

10 11 12 13 14 15 16 17 18 19
Remove
Logger

Remove
CacheHandler

Add
CacheHandler

Add
Logger

Memory
SizeUp

Add
FileServer

Remove
Logger

Duration
ValidityUp

Add
Logger

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

HttpServer

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

File
Server2

Request
Receiver

RequestHandler_R

Request
Handler



00 01 02 03 04 05 06

Remove
CacheHandler

Add
CacheHandler

Memory
SizeUp

Add
FileServer

Duration
ValidityUp

Remove
CacheHandler

10 11 12 13 14 15 16 17 18 19
Remove
Logger

Remove
CacheHandler

Add
CacheHandler

Add
Logger

Memory
SizeUp

Add
FileServer

Remove
Logger

Duration
ValidityUp

Add
Logger

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

HttpServer

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

File
Server2

Request
Receiver

RequestHandler_R

Request
Handler

1.  Substitutability constraints 
2.  Strict reconfiguration simulation 
3.  Stuttering reconfiguration simulation 

Component Substitution through Dynamic Reconfigurations FESCA @ ETAPS 2014 11 



00 01 02 03 04 05 06

Remove
CacheHandler

Add
CacheHandler

Memory
SizeUp

Add
FileServer

Duration
ValidityUp

Remove
CacheHandler

10 11 12 13 14 15 16 17 18 19
Remove
Logger

Remove
CacheHandler

Add
CacheHandler

Add
Logger

Memory
SizeUp

Add
FileServer

Remove
Logger

Duration
ValidityUp

Add
Logger

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

HttpServer

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

File
Server2

Request
Receiver

RequestHandler_R

Request
Handler

1.  Substitutability constraints 
2.  Strict reconfiguration simulation 
3.  Stuttering reconfiguration simulation 
4.  No cycle of new reconfigurations 

Component Substitution through Dynamic Reconfigurations FESCA @ ETAPS 2014 11 



1.  Substitutability constraints 
2.  Strict reconfiguration simulation 
3.  Stuttering reconfiguration simulation 
4.  No cycle of new reconfigurations 
5.  No new deadlocks  

Component Substitution through Dynamic Reconfigurations FESCA @ ETAPS 2014 11 

00 01 02 03 04 05 06

Remove
CacheHandler

Add
CacheHandler

Memory
SizeUp

Add
FileServer

Duration
ValidityUp

Remove
CacheHandler

10 11 12 13 14 15 16 17 18 19
Remove
Logger

Remove
CacheHandler

Add
CacheHandler

Add
Logger

Memory
SizeUp

Add
FileServer

Remove
Logger

Duration
ValidityUp

Add
Logger

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Receiver

Request
Handler

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

HttpServer

Request
Dispatcher

Cache
Handler

File
Server1

File
Server2

Request
Receiver

Logger
Request
Handler

RequestHandler_R

HttpServer

Request
Dispatcher

Cache
    Handler_R

File
Server1

File
Server2

Request
Receiver

RequestHandler_R

Request
Handler



!  A kind of  
◦  Weak simulation [Milner-Park] 
◦  Divergence-sensitive stability simulation 

[van Glabbeek] 
!  ! undecidable, in general 

!  Runtime evaluation: 
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P when stuttering clause is correct 
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T P otherwise 
 (the evaluation must be continued…) 
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