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Mot Ivat IonS

SEnSOra aims to develop an approach

for engineering SOCs
@ Key Issues of se rvice-based architectures:

@ design
@ reconbguration
@ Styles for r eusing existing design patterns
@ Run-t ime changes (e.g., dynamic binding)
@ require reconbgurat ions of architectures
@ complement their s tatic r econbgurations
@ driven by architectural inf or ma ion specibed during design

@ Often, architectural styl es must be p reserved or
consigentl y changed



ADR principles

@ Architectures are modelled as suitable graphs
@ Hierarchical architectural de signs

@ styl e preserving r ules (not o riginal)
@ algebraic presertation (original)

@ Reconbgurat ions debPned over styl e proofs instead of
actual architectures

@ exploits the a Igebraic preserntat ion

@ str aightf orward debnition of h ierarchical and induct ive
reconbPgurations (ordinary t erm rewriting and SOS

@ only valid contexts c onsidered (not a |l concrete designs)
O

@ maching is simpler during reconbPgurat ions (design dr iven)



Over view

@ Architectural Design Rewriting (ADR)
@ Development/reconbgurat ion of sof tware architectures

@ Taking into accounts styl es f or Owel- formedO
reconbgurat ions

@ Applying ADR to SRML so that SRML is r espected by
condr uction (i.e., styl e preserving rewrit ings)

@ Concluding remarks



ADR ingredients

@ Hypergraphs
@ edges model components: can be

terminal and non-t erminal edges H
@ nodes model connecting ports D il T|
@ Type-(hyper)graphs [O\j__J |--O ___Y/\$O e
@ Productions ! 10_‘,&#10_},& Aﬂ‘
o ruleslikeL =R _IC_|

@ specify ho w non-t er minals
should be r eplaced



ADR by example

@ A local networking architecture

@ 2 styl es where each netw ork hub has degree of
connectivity 2o r 3

@ Cmnections between hubs are also driven by the styl e




Designs and product ions



Designs and product ions
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@ Edges for the n etw ork example
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Designs and product ions
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@ A production is a design where
the o ccurrences of non-t er ming
are dist inguished



ADR methaphor

@ Aterm of a g rammar is an instance of a de sign
@ Terms with v ariables are partial designs
@ Replacing variables corresponds to rePnement

@ Replacing subter ms with v ariables corresponds to
abstr act ion

@ Replacements are driven by t erm rewriting r ules,
namely reconbguration rules t ->tO

o styl e is preserved if t an d tOhave the same abstr act ¢ lass
@ otherwise styl es change...in a consigent wa y



Design rewrit Ings
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Design rewrit Ings
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Design rewrit Ings
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SRML achitectural el ements

WIr e

provide interf ace



Terminals f or SRML

SRML components, wires and interf aces
are modelled as terminal arcs
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Terminals f or SRML

SRML components, wires and interf aces
are modelled as terminal arcs
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i Restr ictions: ‘—I

L—J v Typing restr ictions not p resert in the

o (lessaccurate) UML metamaodel

— v Internal wire cannot c onnect ! or "

nodes

B R— I 4 v Further r estr ictions enforced by the
actual use of wires in a diagram

r | v Only the mo st a bstr act str uctu ral
aspects of SRML a re considered




Non-t erminals f or SRML
Non-t erminals used as
@ the interf ace of a de sign (its typ e) and
@ In the bo dy of a de sign (as an abstr act el ement)
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bodies

ADR4SRML.top down
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ADR4SRML.top down

components




@ Break- down SRMIS
composit ion operat ion
@ brst wr ap modules
@ then OinernaliseOwires

@ An advantage is t 0 get
OonsigencyOby condr uction
INn SRML reconbgurat ions

ADR4SRML.
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o Break- down SRMI&
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composit ion operat ion
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Conclusions

@ We propose ADR as a fr amework f or styl e-preser ving
reconbgurat ions of software architectures

@ Based on algebra of typ ed-graphs with in terf aces

@ Hierarchical and inductive features for r epreserning
complex r econbgurat ions

@ Formal model f or SRML...reconPgurat ions of w hich are
compliant w ith SRML meta-model by congr uction

@ Fuure work: application of ADR to SOA



Usdul pointers

@ A technical r eport is a vailable at
http:/ / www.di.unipi.it/ TR/
(TR 07-17)

@ Emails

@ Robeto: bruni@diunipi.it

@ Alberto: llafuente@diunipi.it

@ Ugo: ugo@diunipl.it
o Emlio: etbh2@le.ac.uk
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